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Background: There are concerns globally with rising rates of antimicrobial resistance (AMR), particularly in low-
and middle-income countries (LMICs). AMR is driven by high rates of inappropriate prescribing and dispensing of
antibiotics, particularly Watch antibiotics. To develop future interventions, it is important to document current
knowledge, attitudes and practices (KAP) among key stakeholder groups in LMICs.

Methods: We undertook a narrative review of published papers among four WHO Regions including African and
Asian countries. Relevant papers were sourced from 2018 to 2024 and synthesized by key stakeholder group,
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country, WHO Region, income level and year. The findings were summarized to identify pertinent future activities

for all key stakeholder groups.

Results: We sourced 459 papers, with a large number coming from Africa (42.7%). An appreciable number dealt
with patients’ KAP (33.1%), reflecting their influence on the prescribing and dispensing of antibiotics. There was
marked consistency of findings among key stakeholder groups across the four WHO Regions, all showing con-
cerns with high rates of prescribing of antibiotics for viral infections despite professed knowledge of antibiotics
and AMR. There were similar issues among dispensers. Patients’ beliefs regarding the effectiveness of antibiotics
for self-limiting infectious diseases were a major challenge, although educational programmes did improve
knowledge. The development of the AWaRe (Access, Watch and Reserve) system, including practical prescribing
guidance, provides a future opportunity for the standardization of educational inputs.

Conclusions: Similar KAP regarding the prescribing and dispensing of antibiotics across LMICs and stakeholder
groups presents clear opportunities for standardization of educational input and practical training programmes

based on the AWaRe system.

Introduction

Antimicrobial resistance (AMR) increases morbidity, mortality and
healthcare costs, and is now seen as a serious public health con-
cern.’™ If not addressed, AMR could cause or exacerbate the next
pandemic.>® Whereas AMR is ubiquitous, the burden is dispropor-
tionately higher in low- and middle-income countries (LMICs),
which currently account for 80% of an estimated 10 million deaths
annually attributable to AMR.”~'? AMR levels will continue increas-
ing in LMICs unless addressed, with current high rates of AMR exa-
cerbated by the growing use of antibiotics from the WHO’s Watch
list, with resultant implications for increasing rates of MDR bac-
teria.?>*2 The classification of antibiotics into Access, Watch and
Reserve (AWaRe) groups in the WHO Essential Medicines List was
part of global initiatives to reduce inappropriate use of Watch and
Reserve antibiotics with their greater potential for selection of anti-
biotic resistance (ABR).'13* Alongside this, across LMICs including
African countries, there is continued inappropriate prescribing and
dispensing of antibiotics generally, including among children, exa-
cerbated by limited knowledge and awareness of AMR.*1:15-21

Anumber of global and regional initiatives have been introduced
in recent years to try to minimize rising rates of ABR and reduce its
consequences.’?~?*> These include the WHO’s Global Action Plan
(GAP) to reduce AMR, translated into National Action Plans (NAPs)
across member states.???® Other initiatives include the classifica-
tion of antibiotics into AWaRe groups as well as the WHO AWaRe
antibiotic book guiding optimal use of antibiotics in 35 infections
in adults and children for both the primary care and hospital set-
tings, published in 2022.'?7? However, there are currently major
concerns with the implementation of NAPs, especially among
LMICs, including among African and Asian countries, given the de-
mands on available personnel and resources.”?~*2 Similar concerns
exist regarding national and local implementation of the guidance
included within the WHO AWaRe book.>*3°

The greatest use of antibiotics in humans in LMICs is in primary
care, which can account for up to 90% of total antibiotic use in
humans and consists of mainly older multiple sourced oral
Access and Watch antibiotics.?” Consequently, strategies aimed
at reducing inappropriate antibiotic use, and consequently ABR,
among patients in LMICs should principally be focused on primary
care. Primary care includes hospital outpatients as well as com-
munity pharmacies and drugstores in addition to primary care

clinics in the community. These strategies should be aimed at re-
ducing considerable rates of inappropriate prescribing and dis-
pensing of antibiotics that currently takes place in primary care
across LMICs, especially for self-limiting conditions such as minor
upper respiratory tract infections (URTIs).”!>"1738 Physicians and
other prescribers in LMICs often prescribe antibiotics for self-
limiting conditions given severe time pressures, and the resultant
insufficient time to fully diagnose patients, combined with pres-
sure from patients to prescribe antibiotics.”'>3%4% Within pri-
mary care in LMICs, nurses and other healthcare professionals
(HCPs), including clinical officers, are also often involved along-
side physicians in the prescribing of antibiotics in public health-
care clinics (PHCs).**™** Similar to physicians, there have been
concerns with their knowledge and prescribing practices regard-
ing antibiotics.*>™*’

Many people across LMICs also self-purchase antibiotics with-
out a prescription for themselves or their children in both the for-
mal and informal sectors despite legislation.*®*”-*® High rates of
self-purchasing are driven by a number of factors.*®1”“8 Key fac-
tors include high patient copayments, limited knowledge of anti-
biotics, long waiting times to see HCPs in PHCs, shortages of
pertinent medicines in clinics, as well as the convenience and
availability of community pharmacies, drugstores and drug sel-
lers especially in rural areas.*®*”#9=>! There are though appre-
ciable concerns regarding the knowledge and communication
skills of pharmacists and their assistants, as well as among infor-
mal drug sellers, with respect to ABR and AMR.1”>2~>* However,
pharmacy personnel can play a key public health role in improv-
ing antibiotic use in the community, which builds on their role
during the recent COVID-19 pandemic.”>™>” The increased role
of community pharmacists is reflected by some countries, includ-
ing LMICs, allowing pharmacists to dispense certain antibiotics
without a prescription.’”*%°9 The lack of knowledge regarding
antibiotics, their use, ABR and AMR, as well as key aspects sur-
rounding antimicrobial stewardship, among physicians, pharma-
cists, nurses and other HCPs, usually starts in college or university
and can continue post qualification unless adequately ad-
dressed.!”:%9-62 This is a particular concern in LMICs compared
with high-income countries such as the UK.%%¢3

As mentioned, patients and clients also play an appreciable
role in LMICs regarding the overuse and misuse of antibiotics
through requesting or suggesting antibiotics to HCPs, including
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pharmacists, for often self-limiting conditions.!>®*"®’ Requests
for antibiotics are often driven by limited knowledge of antibiotics
and ABR.*>®>%¢ Educational campaigns can be effective in LMICs
to improve the knowledge of patients and reduce their requests
for antibiotics for self-limiting viral conditions, although there
are challenges.®®7° There can also be language barriers to full
comprehension, as well as a lack of a specific word or language
about infection and its treatment in LMICs, which can make it dif-
ficult for pharmacists and their assistants to fully convey con-
cepts such as the actions of antibiotics, ABR and AMR, unless
they are aware of possible language issues in advance in their de-
liberations with patients.”%~"?

Antimicrobial stewardship programmes (ASPs) are being in-
creasingly encouraged across sectors, including primary care, to
improve future antibiotic use.”>”’” There have been challenges
with developing ASPs in LMICs because of resource and personnel
issues.””"’® However, this is changing across LMICs and sectors,
enhanced by groups such as the British Society of Antimicrobial
Chemotherapy, the WHO, the Fleming Fund and the Open
University providing high-quality training on AMR and ASPs as
well as improving connectivity, with published ASPs in primary
care also providing exemplars.®®887 There is also growing use
of hub and spoke models as part of ASPs, and this will continue.®®

We are also seeing the growing use of quality indicators across
LMICs, including adherence to current guidelines, to improve
antibiotic use across sectors.®"¥9-9% The use of quality indicators
to improve future antibiotic use is likely to accelerate with the re-
cent publication of the WHO AWaRe book providing treatment
guidance for a range of common infections.**%*°* There can
though be challenges with the introduction, implementation
and monitoring of quality indicators in LMICs.%®

Consequently, given rising AMR rates across LMICs, there is a
need to ascertain the current situation regarding key stakeholder
knowledge, attitudes and practices (KAP) towards antibiotics, AMR
and ASPs in primary care. Current KAPs are important as misinfor-
mation or poor attitudes and knowledge towards antibiotics and
AMR, including lack of knowledge regarding local AMR patterns
and the implications for antibiotic dosing regimens, as well as con-
cerns with language, will further increase AMR unless ad-
dressed.”®%7 We recognize it is challenging to change attitudes
as well as prescribing and dispensing practices; however, this is
changing.!”"*#182 Changes in attitudes and practices are import-
ant to achieve the United Nation General Assembly (UNGA-AMR)
goals toincrease the use of Access antibiotics to 70% across sectors,
and combined with other activities to reduce AMR.%®

As a result, the objective of this narrative review is to docu-
ment current KAP among all key stakeholder groups in LMICs
where AMR is a particular concern. Subsequently, to use the find-
ings to provide future direction to key policy makers, academics,
HCPs and others to improve future antibiotic use in primary care
in LMICs, including potential behavioural interventions.®®
Instigating activities to improve antibiotic use in LMICs builds
on the WHO GAP initiative in 2015 to raise awareness and encour-
age best practices among HCPs, policy makers and the public
through undertaking surveys using instruments provided by the
WHO.”? In this study, we used a narrative review to understand
KAP surrounding AMR and the use of antibiotics in four critical
WHO Regions during the past 7 years (2018-2024).

Methodology

Study design

A narrative review approach was undertaken for this study, simi-
lar to other reviews of KAP studies and their implications among
LMICs.% The rationale for our adopted approach was to allow for
a broader scope of sourced papers given that information con-
tained within identified papers may be part of a broader paper,
whose insight and findings may be missed when undertaking a
systematic review. Examples include, for instance, knowledge
and attitudes towards antibiotics, ABR and ASPs among patients
visiting community pharmacies or drugstores for antibiotics to
treat their infection without initially seeking help from physicians
or nurses.' 38190 In addition, parts of studies can be included, for
example, when assessing point-of-care testing for infections,'°*
or adherence rates to current standard treatment guidelines
(STGs);'9%192 glternatively, evaluating the impact of ASPs in am-
bulatory care where pertinent.’®* The greater flexibility and
coverage of possible papers also helps provide robust future dir-
ection to all key stakeholder groups. LMICs were chosen since, as
mentioned, they face the greatest challenges with ABR and AMR,
particularly for African and Asian countries. 19

This narrative review builds on previously published systemat-
ic reviews assessing KAPs of key stakeholder groups, which have
included studies published appreciably earlier than
2018.5170,96,106-108 aq g resylt, this review focuses on more
up-to-date findings, not just on antibiotic use but also surround-
ing ABR, AMR and AMS in one comprehensive review. We have
adopted similar approaches previously when documenting, as
well as suggesting, activities to improve the care of patients
with infectious disease across sectors in both Africa and Asia to
minimize AMR.'7:2991199 Consequently, we believed this ap-
proach was more suitable for this comprehensive review, and
summarizing the resulting implications, as the principal aim of
this paper is to suggest potential ways forward for all key stake-
holder groups to improve their KAP surrounding antibiotics, AMR
and ASPs, besides acknowledging the difficulties involved with
improving future prescribing and dispensing of antibiotics in
LMICs. The suggestions will be based on the considerable experi-
ences of the co-authors, similar to other narrative reviews under-
taken by the group.'”91:109:110

A number of databases were initially searched by the corre-
sponding author (B.G.), including Google Scholar and PubMed/
MEDLINE for published papers between January 2018 and
October 2024. Search terms included ambulatory care; antibiotics;
antibiotic prescribing; primary health facilities; primary healthcare
centres; community pharmacists; patients; antimicrobial steward-
ship; antimicrobial stewardship programs; and KAP among the tar-
geted African and Asian countries within the four key WHO Regions.
These are the WHO African, Eastern Mediterranean, South-East Asia
and Western Pacific Regions.*'* The references of sourced papers,
especially those published from January 2019 to October 2024,
were also examined for potential additional references that could
be included in the narrative review to enhance its comprehensive
nature. The co-authors from across the four WHO Regions also pro-
vided additional relevant papers to enhance the review. As a meas-
ure of quality, only the sourced papers that are cited in PubMed are
included in the tables.
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Figure 1. Synopsis of the literature review methodology.

Sourced papers concerning KAP regarding antibiotics, ABR,
AMR and AMS in primary care, including hospital outpatients,
were divided into the four key WHO Regions for comparative pur-
poses (Figure 1). After this, the results were further divided into
individual countries in each WHO Region according to their cur-
rent World Bank economic status (Figure 1). The current econom-
ic status includes three groups: low-, low-middle- and
upper-middle-income countries.''? This breakdown has been
undertaken since there can be differences in utilization patterns
and challenges between income levels due to many issues in-
cluding access and affordability of care.'® The main stakeholders
within each country have been further divided into four groups for
comparative purposes: (i) prescribers including physicians and
nurses, (ii) dispensers including pharmacists and drug sellers,
(iii) students including both healthcare and non-healthcare stu-
dents, and (iv) patients and the public.

Inclusion and exclusion criteria

Within the LMICs, given the high numbers of papers reviewed, we
concentrated on countries in Africa, the Middle East and Asia in
the four WHO Regions where concerns with antibiotic utilization
patterns and ABR levels are at a critical point.>/'!!

Only papers dealing with primary care, including hospital out-
patients, and published from 2018 onwards until November 2024
were eligible for inclusion in this review. Primary care was se-
lected as the focus for this review because it currently accounts
for up to 90% of antibiotic use in humans in LMICs.>” The year
2018 was taken as the early cut-off for sourced papers, with
NAPs only launched from 2017 onwards following the WHO
GAP in 2015; however, we recognized ongoing concerns with
their implementation.?%29:33113

We are aware that the extensive social restriction measures
introduced to combat COVID-19, which included closure of uni-
versities, had a profound impact on the education of HCPs across
LMICs.'**11® However, we have not separated out papers deal-
ing specifically with COVID-19 and its implications, principally
treating COVID-19 as another viral infectious disease as patients
with COVID-19 were often inappropriately treated with antibio-
tics, especially across LMICs.*17-119

literature Screen
search sourced sourced screened collated
using key papers to B2 Pels by papers by papers by
words include Region, Country and Objec‘nw.as,
across only Country, Income Study De.5|gn,
countries ambulatory Income Level and by Population
in the care and level and Authors and and
Stakeholder Publication Summary of

Collate Summarize

Year Key Findings

Exclusion criteria included studies discussing KAPs of key HCPs
treating inpatients in hospitals as well as LMICs outside the four
designated WHO Regions. We also excluded papers published be-
fore 2018, those exclusively dealing with animals/veterinary
scientists, and any paper not cited in PubMed (for inclusion in
the tables).

Data analysis and narrative synthesis of findings

The data analysis process followed a systematic approach to
identify, extract and organize relevant information from the stud-
ies, including information about the studies’ characteristics and
outcomes of interest. Activities included creating tables contain-
ing a summary of the objectives, methodology and key findings
by each key stakeholder group (prescribers, dispensers, students
and patients/public) as well as by country and region.
Furthermore, the documented synopsis for each cited paper in-
cluded the country, its economic status and the study design
as well as the number of participants. Details of any question-
naire design were also included where documented as a key
element of the paper and its findings, especially how the ques-
tionnaire was developed including any pilot studies as well as
any validation. The publication year along with the first author
was also included in the tables, with the papers listed in year se-
guence to assess changes over time where pertinent (Figure 1).
Key findings were also documented as part of the narrative syn-
thesis led by the principal author (B.G.). Key findings included any
differences between perceived knowledge of antibiotics, ABR,
AMR and AMS, among the stakeholder groups versus actual prac-
tices, especially in terms of prescribing, dispensing or using anti-
biotics for essentially self-limiting conditions, driving up ABR.
The emerging themes from each stakeholder group across the
LMICs and the four WHO Regions were subsequently synthesized
into major themes for comparisons within and across the four
WHO Regions. No attempt was made to combine the findings
and produce any summary statistics apart from documenting
the number of sourced papers by country and WHO Region in
view of the recognized heterogeneity of the sourced papers in
terms of the populations studied and the methodology.
However, key reported quantitative descriptive statistics or
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measures of effect, such as prevalence rates or mean/median
scores related to specific study outcomes or thematic areas,
were summarized. This approach was employed to capture the
anticipated variability across different studies and contexts, par-
ticularly given the diverse methodologies and populations exam-
ined across LMICs, as well as key differences between stated
knowledge regarding antibiotics and AMR and actual practice.
The use of descriptive statistics, including ranges where pertin-
ent, allows for a broader representation of the findings, account-
ing for regional and contextual differences while providing an
aggregated view of key outcomes, including KAP towards anti-
biotic use, ABR and AMS. Where relevant, the figures are dis-
cussed in the context of each theme to highlight variations and
commonalities across the different studies and regions.

The consolidated themes were subsequently used to structure
a range of future potential interventions to improve KAP in all key
stakeholder groups, summarizing key activities to instigate and
improve antibiotic use in primary care.

Ethical considerations

Ethical approval was not needed for this review as this study did
not involve direct contact with humans as noted in similar
studies.”17:82,109

Results

The general findings will be discussed first before synthesizing the
findings by each stakeholder group and region.

General

Atotal of 459 papers were sourced across the LMICs that met the
inclusion criteria. These have been divided into the four key stake-
holder groups across the four WHO Regions (Tables S1 to S16,
available as Supplementary data at JAC-AMR Online).

An appreciable number of sourced papers came from the
African Region in all four stakeholder categories, representing
42.7% of all published studies, with most coming from Ghana,
Nigeria, South Africa and Tanzania (Table 1). The number of pa-
pers is perhaps not surprising, with the greatest burden of infec-
tious diseases worldwide, including HIV and AIDS, acute
respiratory diseases, malaria and TB, currently in Africa.*?%!!
Alongside this burden, there are high and growing rates of AMR
among African countries.'9>*207122 The appreciable number of
publications emanating from China (8.1% of total publications)
may reflect high rates of inappropriate antibiotic prescribing
and dispensing in the country, encouraged by limited patient
knowledge, despite recent government initiatives, along with
high rates of AMR.*?*"*?” This may be changing; however, there
is a continued need to encourage appropriate prescribing and dis-
pensing of antibiotics to reduce AMR in the country.*?8-130

The considerable number of papers documenting the KAP of
the patients/public (33.1% of the total number of publications
within each stakeholder group—ascertained by documenting
the number of papers cited in Tables S13 to S16 by the total num-
ber of cited studies in Tables S1 to S16) reflects their appreciable
role in influencing the prescribing and dispensing of antibiotics in
LMICs (Table S20).

Differences have been seen between high-income countries
and LMICs, especially with respect to antibiotic use patterns, in-
cluding the self-purchasing of antibiotics, which is appreciably
greater in LMICs, as well as educational campaigns among pa-
tients.111248131-135 However, concerns about the knowledge of
physicians with respect to antibiotics and AMR have been seen
across all countries irrespective of income level.*® Initially, edu-
cational campaigns among patients to improve their knowledge
were principally undertaken in high-income countries.'*37:13%
However, this is now changing.®®139-143

The findings from the four key stakeholder groups across the
four WHO Regions are summarized in Tables S17 to S20. The con-
solidated findings have subsequently been expanded to provide
additional background to potential interventions that can be im-
plemented by key stakeholders going forward. This includes doc-
umenting concerns and issues with the KAP of each stakeholder
group across the four Regions, alongside any appreciable differ-
ences between stated knowledge regarding antibiotics and ABR
and actual practice. The latter is seen as particularly important
when it comes to suggesting future activities.

Summary of key findings among each stakeholder group
across the four WHO Regions

Prescribers

Overall, reported rates of antibiotic prescribing in primary care
were broadly comparable across the LMICs in the four WHO
Regions independent of World Bank income levels (Table S17).

High rates of prescribing of antibiotics were noted among phy-
sicians (range: 23%-97%) as well as nurse practitioners and clin-
ical officers (range: 35.8%-69%) across the four WHO Regions.
However, in some of the LMICs, a higher rate of prescribing of
antibiotics was seen among physicians compared with other
HCWs.*614% private health professionals and informal providers
also tended to have higher rates of antibiotic prescribing (range:
26.2%-64.3%) across the four WHO Regions. This though was not
always the case.®*?

Antibiotics were often prescribed for self-limiting conditions,
including acute respiratory infections (up to 97%), across the
four WHO Regions. This was exacerbated by the lack of time
that prescribers typically have with patients in PHCs coupled
with patient demands for antibiotics across the LMICs.
However, there were exceptions among some countries. This
was particularly the case in the Eastern Mediterranean Region
where a number of prescribers believed antibiotics were not ef-
fective against viral infections, with the body able to fight mild in-
fections without the need for antibiotics.6®%°~1%” However, this
was not always the case in this Region, especially where a diag-
nosis or indication was lacking.>>148149

There were also variable adherence rates to current guidelines
among LMICs in the four WHO Regions. This is important with ad-
herence to guidelines increasingly seen as an important marker
of the quality of care provided.?*%°° Where recorded, compliance
rates varied across the WHO African (45.1%-94.9%), Eastern
Mediterranean (32.5%-69.5%), South-East Asia (31.9%-98.5%)
and Western Pacific Regions (29.3%-93.37%. As a result, in
some LMICs and Regions, there were high rates of prescribing
of Watch antibiotics.'*#%°71%? This included the African Region,
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Table 1. Breakdown of published studies by WHO Regions and stakeholder groups®

WHO Region Prescribers Dispensers Students Patients/public
African Region
Countries 23 13 12 18
Published studies 90 (40.7%) 40 (18.1%) 27 (12.2%) 64 (29.0%)
Top countries with published + South Africa: 23 « South Africa: 7 studies < Nigeria: 7 studies * Ghana: 11 studies
studies studies + Ethiopia and + Uganda: 4 studies « Ethiopia, Nigeria, Tanzania:

« Tanzania: 12 studies
Eastern Mediterranean Region
Countries 6 9
Published studies 19 (18.8%) 28 (27.7%)
Top countries with published « Jordan: 5 studies

studies * Pakistan: 4 studies  « Egypt: 4 studies
South-East Asia Region
Countries 8 6

Published studies
Two top countries

29 (26.6%)
« India and Nepal: 8
studies each

34 (31.2%)

studies

Tanzania: 5 studies

* Pakistan: 13 studies

+ Bangladesh: 12

7 studies each

7 12

20 (19.8%) 34 (33.7%)

* Pakistan: 7 studies * Pakistan: 9 studies
« Jordan: 5 studies « Jordan: 7 studies

5 6

17 (15.6%) 29 (26.6%)

+ Bangladesh, India, Nepal and Sri + Bangladesh: 11 studies
Lanka: 4 studies each + India: 7 studies

* Nepal: 11 studies

Western Pacific Region
Countries 5 4
Published studies 27 (30.7%) 8(9.1%)
Two top countries + China: 13 studies
+ Vietnam 5 studies

« China: 3 studies
* Vietnam: 3 studies

2 5

10 (11.4%) 43 (48.8%)

+ China: 6 studies + China: 20 studies

+ Malaysia: 4 studies + Malaysia and Vietnam: 8
studies each

“Percentage values in brackets of the total number of papers from each Region for each stakeholder group. The total number of documented studies at
518 is more than 459 as some studies included different countries and stakeholder groups.

where up to 55.3% of antibiotics prescribed in one country and
sector were from the Watch group;'*? in the South-East Asia
Region up to 54.9% of antibiotics in India in one study were
from the Watch group;*>* and in the Western Pacific Region the
rate was up to 31% or more.'*®

There were also concerns with knowledge regarding antibio-
tics, ABR, AMR and AMS among prescribers across the four WHO
Regions irrespective of World Bank income levels. However, there
was variability regarding the extent of concerns for these key is-
sues both within and across the Regions. Typically, qualified phy-
sicians had greater knowledge of antibiotics, ABR and AMR than
other prescribers, including unqualified prescribers. Terminology
was also an issue in some countries.

Another key identified concern was that although in some
LMICs there was good knowledge of antibiotics, ABR and AMR
among prescribers, this typically did not always translate into ac-
tual prescribing practices with, as mentioned, typically excessive
prescribing of antibiotics across the four WHO Regions. Excessive
prescribing of antibiotics includes prescribing them essentially for
viral infections such as URTIs as well as those from the Watch list
where Access antibiotics or no antibiotics initially are more appro-
priate. For instance, in the African Region in Sierra Leone in one
study, physicians demonstrated sound knowledge and attitudes
regarding antibiotics and ABR; however, 68% of them believed
that the prescribing of antibiotics may speed up recovery from
a cold or cough.*® In Nigeria, 49.2% of prescribers had good

knowledge of ABR and AMR; however, 75.7% admitted prescrib-
ing antibiotics for sore throats.’®” Alongside this in South Africa,
95.8% of prescribers in one study believed ABR is a major prob-
lem; however, 66.5% felt pressure from patients to prescribe anti-
biotics for their presenting infectious disease irrespective of their
potential effectiveness for the presenting infectious disease and
the need.’*®

In the Eastern Mediterranean Region in Palestine in one
study, despite only 9.2% of participating physicians believing
antibiotics can be used to treat viral infections, 60.8% would
prescribe antibiotics for acute sinusitis, and 43.4% for a
17-year-old complaining of a sore throat or nonproductive
cough.*®® In Egypt in one study, 98.7% of participating physi-
cians believed bacteria can become resistant to antibiotics;
however, 61.4% believed that broad-spectrum antibiotics are
preferred for treating URTIs.“® In the South-East Asia Region
in one study in India, although over 90% of prescribers claimed
their antibiotic knowledge was adequate, over 88% of physi-
cians reported prescribing antibiotics for viral infections such
as common colds or sore throats.“® In Sri Lanka, 99.6% of par-
ticipating physicians in one study stated that antibiotics should
not be prescribed to any patient with fever, but 52.3% almost al-
ways/often/sometimes felt under pressure to prescribe antibio-
tics if patients expect these.®° In the Western Pacific Region, for
instance in Lao, 91% of physicians stated that extensive use of
antibiotics increases the risk of ABR, but 39% would prescribe
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an antibiotic to an adult with a runny nose, cough or fever to
hasten recovery.®!

The need for enhanced training regarding antibiotics, the
AWaRe classification, ABR and AMS, was seen as a definite re-
quirement among all prescribers, including physicians and
nurses, across the LMICs in the four WHO Regions to improve fu-
ture prescribing. This also included training surrounding current
national STGs, and with the recent publication of the WHO
AWaRe book where no current national STGs exist.?”® This is im-
portant with cited studies (Tables S1 to S4) showing that educa-
tional and other interventions surrounding STGs increased the
appropriateness of antibiotic prescribing.5®132162-165 1n qddition,
prescribers who had access to STGs were less likely to prescribe
antibiotics.’®® Multiple initiatives in China in recent years have
also enhanced appropriate prescribing of antibiotics with im-
proved training.'?%1%°

Dispensers

A similar picture to that for prescribers was seen among dispen-
sers across the four WHO Regions (Table $18), with again the find-
ings irrespective of World Bank income levels. There were
typically high rates of dispensing of antibiotics without a prescrip-
tion across the four WHO Regions where rates were documented.
Rates of self-purchasing included up to 100% of patients visiting
community pharmacies in the African and Eastern
Mediterranean Regions,*®”*®® up to 94% among community
pharmacies and drug sellers in the Western Pacific Region,*®?
and up to 86.7% among patients visiting community pharmacies
in the South-East Asia Region.'®®

Alongside this, similar to the prescribers across LMICs, the dis-
pensing of antibiotics without a prescription was typically for self-
limiting conditions including URTIs, acute respiratory infections
(ARIs) and acute diarrhoea as well as for aches, pain and inflam-
mation. Identified concerns going forward also included appre-
ciable dispensing of antibiotics from the Watch group in some
of the studied LMICs. High rates of dispensing of azithromycin
were also seen among patients with COVID-19 (99.1%) in
Kenya.!’ Watch antibiotics also accounted for 53.6% of antibio-
tics dispensed among patients visiting community pharmacists in
Bangladesh,*’* and for 49.3% of antibiotics dispensed among
patients visiting community pharmacies in Pakistan.'’?
Pharmaceutical company promotional activities also enhanced
the dispensing of azithromycin without a prescription in
Nepal.'”* There were also high rates of dispensing of antibiotics
from the Reserve group among community pharmacies in
Bangladesh (10%) and Pakistan (19.0%).'7*172

Overall, the reasons for high rates of dispensing of antibiotics
without a prescription where this occurs were similar across the
LMICs and WHO Regions irrespective of World Bank income sta-
tus. Key reasons included high patient copayments, convenience
of pharmacies, ease of access to antibiotics in community phar-
macies and drugstores as well as pressure from patients or carers
to dispense.”>1°81747176 If gnything, rates of dispensing of anti-
biotics without a prescription were higher in drug outlets versus
community pharmacies, and for children versus adults.”®83
However, this was not always the case.*®

Not all countries within the four Regions experienced high
rates of dispensing of antibiotics without a prescription. There

were stricter regulations and greater access to HCPs in some of
the LMICs, for example Botswana and Namibia in Africa and
Malaysia in South-East Asia. In these countries, there are strict
regulations surrounding the dispensing of antibiotics without a
prescription, which is typically enforced, alongside activities of
pharmacists to offer alternatives through training.!”>’18> There
was also limited dispensing of antibiotics without a prescription
to patients for essentially viral infections in community pharma-
cies linked to the University of Nairobi in Kenya.'86187

Pharmacists with greater experience, and following educa-
tional activities, were generally less likely to sell antibiotics with-
out a prescription.®®188185 However, this was not always the
case.'?° Similar to prescribers, although knowledge of antibiotics,
ABR and AMR appeared reasonable to good among dispensers in
a number of LMICs, this again did not always translate into actual
practice. Dispensers across the four WHO Regions typically recog-
nized their own knowledge and skills gap. They also acknowl-
edged issues of language surrounding the terminology for
antibiotics, ABR and AMR as a barrier to reducing inappropriate
dispensing of antibiotics for essentially self-limiting condi-
tions.®9~1191 Reql-time feedback to community pharmacists
using mobile and other technologies could also facilitate im-
proved dispensing alongside improved adherence to standard
guidance including treatment guidance in the recently launched
WHO AWaRe book.?”*®

Students

There were again similar issues regarding the knowledge of
healthcare students concerning antibiotics, ABR, AMR and AMS
across the LMICs in the four WHO Regions. There were also similar
concerns among the countries and Regions irrespective of coun-
try income levels (Table S19).

Good knowledge regarding antibiotics among students was
seen in some studies in the African Region. In Zambia, 87.3% of
participating medical students had good knowledge regarding
antibiotic use and AMR, with 99.2% believing antibiotics can
cure bacterial infections and 93.5% that antibiotics cannot cure
viral infections.*® In Malawi, over 88% of surveyed students in
one study correctly answered more than half the questions re-
garding antibiotics and AMR.*® In addition, in Nigeria 98.4% of
surveyed students in one study believed AMR was an important
global public health issue,*®* with 94.8% in another study believ-
ing that antibiotics are overused in their country.*®> In Rwanda,
98.7% of participating students had heard about AMR, and
78.6% had discussed AMR during their courses, with 95.2% be-
lieving that inappropriate use of antimicrobials increases
AMR." ¢ In Uganda, 87.5% of surveyed students had sufficient
knowledge about AMR.*®’ In another study among universities
in East Africa, 72.9% of participating students had a good atti-
tude and perception regarding antibiotic use. The extent of
good attitudes was highest in Uganda versus Kenya and
Tanzania.'®® There was also typically greater knowledge regard-
ing antibiotics, ABR and AMR among final-year students versus
students with less experience, and among healthcare versus
non-healthcare students across studies.'9%193:199.200

Despite this, there were generally considerable concerns
regarding the attitude and practice towards antibiotics and
AMR among the surveyed students across Africg,*%19%201-204
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This was also reflected by high rates of self-purchasing of antibio-
tics without a prescription, including for self-limiting conditions
such as coughs, colds, sore throats and diarrhoea, among
students across Africa.?12932%% Rates of 55.3% to 93.8% for
self-purchasing without a prescription were seen in studies in-
cluding among students from Ghana, Nigeria, Tanzania and
Uganda.98199:201,203,205.206 Thase high rates of self-purchasing
were driven by easy access and convenience of pharmacies, per-
ceived only minor illnesses, the costs involved, including cost
savings with self-medication, and prior knowledge.?°’-2%

A similar situation was seen among students in the Eastern
Mediterranean Region. In Palestine in one study, 97.4% of stu-
dents stated they knew about AMR and 86.7% that the overuse
of broad-spectrum antibiotics increases AMR.?*° In Egypt in one
study, 95.7% of surveyed students believed indiscriminate use
of antibiotics increases ABR and AMR,%** and in Jordan, 93% of
students in one study stated they knew that unnecessary use
of antibiotics makes them ineffective, with 85.5% stating that
antibiotics are ineffective against viruses.?*? In Pakistan, 85.7%
of students in one study stated that they knew about AMR,
with 79.4% agreeing that a contributing factor for AMR was
poorly designed dosing regimens.?*?

However, despite these encouraging signs, there was again
appreciable concerns with the overall knowledge of students re-
garding antibiotics, ABR and AMS across this Region. This was re-
flected in high rates of self-purchasing of antibiotics among
students in a number of the countries. Rates of self-purchasing
of antibiotics ranged from 38.1% to 60.8% among surveyed stu-
dents in the Region.’**"21¢ There was also a high percentage of
students who believed that antibiotics are effective and/or first
line in treating self-limiting viral infections including coughs, colds
and influenza.?**?'’=?19 In the Middle East, including Egypt,
Jordan and Lebanon, 51.7% of pharmacy students reported tak-
ing antibiotics to manage a fever.?*® In Pakistan in one study,
51.4% of surveyed students believed antibiotics can be taken
as preventative measures.?’ Among Arabic-speaking countries,
including Jordan, Iraq and Palestine, 44.5% of students believed
antibiotics are effective against colds and coughs,??* and in an-
other study involving students in Palestine, 66.1% were not con-
fident about AMS.?'° Alongside this, 43.3% of students in one
study in Egypt believed that ABR is only a problem if antibiotics
are taken regularly.?*’

Similar to the situation in the African Region, there was gener-
ally greater knowledge regarding antibiotics, ABR and AMR
among more mature students in the Eastern Mediterranean
Region, and with healthcare compared with non-healthcare
students.?*216

Similar to the other Regions, appreciable differences were
seen between knowledge and practice among countries in the
South-East Asia Region. In India, 91.8% of students in one study
believed antibiotics were useful for treating bacterial infec-
tions,”?? with 84.1% and 82.4% of students, respectively, in an-
other study believing inappropriate use of antibiotics, and not
completing the full course, increases ABR.??> A study in
Bangladesh found that 91.7% of students believed that dispens-
ing antibiotics without a prescription increases ABR, with 82%

believing the overuse of antibiotics increases ABR.??“ In one study
in Nepal, 83.3% of students believed that ABR means that anti-
biotics are taken too often and will not work.??> In three Asian
countries, including Indonesia, 80.1% of participating students
in one study recognized it was inappropriate to treat diarrhoea
with antibiotics, with 75.8% strongly disagreeing or disagreeing
that AMR is not a serious problem.%®

However, again there were appreciable concerns regarding
the practical knowledge of students concerning antibiotics,
ABR, AMR and AMS. In Nepal in one study, 73.7% of participating
students thought that antibiotics can cure infections caused by
viruses.??” In Indonesia, only 26.1% of participating students in
one study stated it was inappropriate to treat URTIs with antibio-
tics.?? In Sri Lanka, between 40.2% and 63% of surveyed stu-
dents in various studies believed antibiotics could cure colds,
sore throats and influenza.??®7?*! In Bangladesh, 44.4% of stu-
dents in one study believed that antibiotics could prevent viral in-
fections.?”* There was also appreciable self-purchasing of
antibiotics among students, including 67.78% of students in
one study in India,**? up to 61.7% of students in Nepal,?3%23*
and 42.2% to 91.7% in Bangladesh.??*?3>23¢ However, this was
not always the case among the Regions.?*” Self-purchasing of
antibiotics among students in this Region was again typically
for self-limiting conditions including fevers and ARIs.?3%7236:238
Principal reasons for self-medication with antibiotics among stu-
dents again included convenience, long waiting times to see phy-
sicians, previous experiences with antibiotics, the condition is not
serious, and costs.?3%236

Mirroring other Regions, there again appeared greater knowl-
edge regarding antibiotics, ABR and AMR among healthcare and
biology students versus other students in the South-East Asia
Region as well as among more mature students.??*227-229

Lastly, in the Western Pacific Region there were again differ-
ences between perceived knowledge and actual practice among
students. In one study in China, more than 85.0% of surveyed
students were aware that the overuse of antibiotics is a serious
problem that could cause AMR as well as lead to difficulties in
treating bacterial infections.?* In other studies, 74.2%-88.5%
of students reported being aware of the dangers posed by the
overuse of antibiotics.?*>?! In one study in Malaysia, more
than 88% of surveyed students totally agreed or agreed that
penicillin or amoxicillin are antibiotics, and that antibiotics are
useful for treating bacterial infections, with 77.5% also stating
they do not take antibiotics to treat a cold or sore throat.”*?

In contrast, only 47.0% of surveyed students in one study in
China did not agree that antibiotics could reduce the symptoms
of common colds,?*° and in another, 75.2% of students stated
they had performed inappropriate antimicrobial practices.?*?
Another study in China reported that 54.3% of students were un-
aware that antibiotics were ineffective against viral infections,
with only 41.6% agreeing that every person treated with antibio-
tics is at an increased risk of antibiotic-resistant infections.”*’
There was a similar situation in Malaysia, with only 3.3% of sur-
veyed students in one study having a good level of knowledge
about antibiotics;?** in another study, only 26.1% of students, in-
cluding those from Malaysia, believed it inappropriate to treat
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URTIs with antibiotics.?® Self-medication with antibiotics was
also seen in 48.8%-73.9% of students in China,?“%?“> and in up
to 33.7% of students for a cough in Malaysia.?**

Similar to other studies, students with a medical background
in the Western Pacific Region were significantly associated with
better antibiotic use behaviours and knowledge versus other stu-
dents.?**?4> In addition, more mature students had better
knowledge regarding antibiotics, ABR and AMS than junior
students. 24224

Overall, there was a recognized need among healthcare stu-
dents across all four WHO Regions, irrespective of World Bank in-
come levels, for greater training on antibiotics, ABR, AMR and AMS
during their undergraduate years, with greater training seen as
effective with improving knowledge scores.?**?*’ There was rec-
ognition that HCPs would need further updated training post-
qualification with continuing professional development (CPD).
This should include practical tools to help with diagnosis and
treatment, as well as tools to provide up-to-date information
on local resistance patterns to aid future prescribing and
dispensing. To this end, training about robust guidelines such as
the recent AWaRe classification and guidance is seen as
important.>2728

Patients/public

There were similar concerns and issues to the other key stake-
holder groups among patients and the public across the LMICs
in the four WHO Regions with respect to their KAP towards anti-
biotics, ABR and AMR (Table S20).

In the Democratic Republic of Congo in the WHO African
Region, all interviewed patients in one study were familiar with
the term ‘antibiotics’, with most describing antibiotics as medi-
cines used to treat infections.?*® Similarly in Ethiopia, 95.9% of
participants correctly agreed with the definition of antibiotics,
with 59.4% of participants having heard the term AMR, and of
these 50.4% were aware of the problems of ABR.?*? In other
studies in Ethiopia, 58.2% of participants were aware of the exist-
ence of ABR, 48% had moderate knowledge of antibiotics and
AMR, with 35% having good knowledge.?*=?>? In Cameroon,
88.3% of those surveyed in one study stated that antibiotics treat
microbes, with only 11.8% believing that antibiotics can be used
to treat viral diseases.”>® In Ghana, 82.4% of respondents in one
study were aware that the misuse of antibiotics is a major driver
of ABR, and 74.4% knew that ABR is a failure of antibiotics to kill
germs.?>* In another study in Ghana, 75.9% of participants had
good knowledge regarding bacteria’s ability to become resistant
to antibiotics.?>® In Tanzania, 96.33% of participants in one study
believed that self-medication with antibiotics increases ABR.%>® A
similar situation was seen in Nigeria, Senegal, South Africa and
Zambia.?*’?%? In Nigeria, 76.6% of patients in one study stated
that bacteria would become less resistant to antibiotics after pro-
longed use, with only 22.1% believing that antibiotics cure colds
and sore throats faster than other remedies.?®!

However, a number of concerns were identified across the
countries in the African Region. In Tanzania in one study, only
10.9% of participating parents or guardians had good knowledge

about antibiotics,?® and in the Democratic Republic of Congo,
antibiotics were being used to treat a range of conditions includ-
ing fever, coughs and profuse sweating.?*® In Malawi, 92.4% of
participants in one study believed antibiotics could stop a fe-
ver,?®* and in Senegal, 72.3% believed antibiotics are effective
against a cough,”” with 68% of participants in Tanzania in one
study admitting to using antibiotics to treat coughs.?®®
Elsewhere in Tanzania, 61.4%-62.5% of participants in different
studies believed sore throats could be treated with antibio-
tics.266267 In South Africa, 66% of participants in one study incor-
rectly stated that antibiotics are effective for treating viruses,?®?
with generally a common misconception that antibiotics can
treat colds, influenza and fever.?®® Alongside this in Uganda in
one study, 60.2% of children with ARIs were treated with antimi-
crobials,”®® and in Zambia in different studies, 58.2% of partici-
pants had taken an antibiotic for a common cold,”*® and 59.1%
had used antibiotics inappropriately.?’® Similar findings were
seen in Eritreq, Ethiopia, Ghana, Nigeria, Mozambique and differ-
ent studies in Zambia.??%271=277

Among the countries in the WHO African Region, patients also
admitted to appreciable self-purchasing of antibiotics without a
prescription. Self-purchasing was typically for self-limiting condi-
tions including coughs, colds and fever, which was driven by ease
of access to community pharmacies and drugstores and their
availability in these locations, previous experience, condition
seen as minor, costs, location (e.g. rural area) as well as a desire
for quick relief of their infectious diseases 26%27227%278-284
Documented rates of self-purchasing of antibiotics among par-
ticipating patients in the studies varied across the countries.
These were 23.6% in Kenya,”®® 38.9% in Ethiopia,*®! 45.1%
among participants in Eritrea including for URTIs,?®% 55.4% in
Uganda,?®® 58%-76.3% in Tanzania,”>®?%* 36%-76% among
participants in Ghana,'°%287:288 74.0% in Zambia,?*® 47%-
81.4% in Cameroon,”*>?% 26%-86.5% in Nigeria,’°®??° and
93.75% in Mozambique.?*

In the WHO Eastern Mediterranean Region, there were again
appreciable differences between stated knowledge and practice.
In Jordan, 88.3% of participants agreed that antibiotics are being
excessively used to treat URTIs,??? with up to 92.6% of partici-
pants in one study believing antibiotics are ineffective against
common colds,?® and only 27% of participants in another study
believing antibiotics can be used to treat both bacteria and
viruses.”* There were similar findings in studies in Morocco,
Pakistan and Yemen.642°°29 For instance in Pakistan, 61.7% of
participants in one study had good knowledge regarding antibio-
tics and AMR and the fact that antibiotics kill bacteria.®

Among participants in a study in Afghanistan there was poor
knowledge regarding antibiotics, with surveyed patients typically
seeing antibiotics as the ‘desired medication’, with high expecta-
tions that antibiotics will be prescribed by physicians for their in-
fections whatever the cause.??’ In Yemen, 88.8% of participants
in one study stated they had used antibiotics to treat a fever,?®
and in Morocco, 78% of those surveyed in one study believed that
respiratory tract infections (RTIs) should be treated with antibio-
tics.?°® In Jordan, 72.4% of participants strongly agreed/agreed
that once a child develops a fever, they should be given
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antibiotics regardless of the cause.’®” In Pakistan in one study,
the majority of participants believed antibiotics can treat viral in-
fections and that all types of infection can be cured with the help
of antibiotics,®* with overall knowledge regarding ABR seen as
poor.?*® Among Arabic-speaking countries including Egypt, Iraq,
Jordan and Palestine, 58.8% of surveyed patients thought anti-
biotics are effective against sore throats, and 57.6% believed
they combat common colds, coughs and nasal congestion.??*

Similar findings were also seen in other studies in Jordan,?9%2%°
Irag®®® and Pakistan,>?3%12%2 gs well as in Lebanon and
Tunisig.303-30°

Self-medication with antibiotics among patients was also
common in the WHO Eastern Mediterranean Region.
Documented rates among patients ranged from 20.6% of parti-
cipants in Tunisia®® to 32.1% in Egypt,*>°® 33.4%-59% in
Pakistan,*°3%7 44% in Jordan,*°® 45.8% in Iraq,°° up to 56.1%
in Sudan,*°° 61.6% in Iran>'° and 68% in Morocco.?%®

Similarly in the WHO South-East Asia Region, there were again
considerable differences between stated knowledge and actual
practices. In Nepal, 94.1% of participants in one study answered
correctly that antibiotics are useful for killing germs, and 84.1%
that antibiotics are often not needed for treating colds and influ-
enza.*'! In India, 78.7%-89.7% of participants in various studies
agreed that it is the obligation of everyone to use antimicrobials
responsibly to reduce AMR.>'#3*3 In Indonesia, 67.7% of partici-
pants in one study correctly stated that inappropriate use of anti-
biotics will cause ABR,*'* and only 12.5% believed antibiotics are
effective against viruses.®'® Similar findings regarding the appro-
priate and inappropriate use of antibiotics and ABR were seen in
studies in Bangladesh and Myanmar.?*¢:317

In contrast in Nepal, 84.6% of participants in one study re-
ported sometimes preferring an antibiotic when they have a
cough or sore throat,*** and in another study participants typic-
ally demonstrated a low level of knowledge concerning AMR.**#
In Bangladesh in one study, 90.7% of participants believed anti-
biotics are effective in treating viral infections, and 84.76%
thought that antibiotics speed up recovery from most coughs/
colds.>*® In addition, community pharmacists in Bangladesh be-
lieved that if they advise patients against taking antibiotics for
minor illnesses including colds/coughs and fever, or insisting on
dispensing antibiotics only with a prescription, patients may
take their business elsewhere.'®3 In Indig, there was minimal un-
derstanding of the term antibiotic in one study,**® and in Sri
Lanka, overall knowledge among participants about antibiotics
was poor.>?° Similar findings were seen in other studies in
Bangladesh and Nepal,*?'2?? as well as in India, Indonesia and
Myanmar.313314317,323

Again, self-purchasing of antibiotics was reported by patients
across the WHO South-East Asia Region. Reported rates ranged
from 11% in Sri Lanka,>*° up to 50.9%-80.9% in Bangladesh,
which included high rates of dispensing of antibiotics from the
Watch list.}’33%% The top three infectious diseases for self-
medication with antibiotics in Bangladesh were coughs, colds
and a fever.??> In one study in India, participants stated that
they typically go to informal providers as a result of economic
conditions, with coughs and colds typically treated with antibio-
tics for 3 to 5 days.>*®

Similarly, in the WHO Western Pacific Region there were again
appreciable differences between stated knowledge regarding

antibiotics, ABR and AMR and actual practices. In China, 83.5%
of participants in one study believed that antibiotics are not ne-
cessary for common colds, and 70.2% averred that overuse of
antibiotics increases ABR, with similar findings seen in an add-
itional study (62.8% of participants).??”-*? In Cambodia, 74.8%
of participants in one study believed that AMR will make infec-
tions more difficult to treat,*”® and in Malaysia in one study,
the majority of respondents had good knowledge of antibiotic
usage and ABR problems.**° Similar findings regarding good atti-
tudes towards antibiotics were also seen in other studies in Chinag,
Malaysia and Vietnam, 331333

However, common uses of antibiotics among patients in Lao
and Thailand included for coughs (30.5%), fevers (30.5%) and
sore throats (28.9%).”° In Vietnam, only 18.8% of participants
in one study knew that ABR has a negative effect on antibiotics
in terms of reducing their effectiveness.*** Frequent and
indiscriminate use of antibiotics is common among patients
in Vietnam, driven by the powerful appeal that antibiotics
have, with 67.9% of participants in one study believing that
antibiotics can be used to treat viruses.**>*3¢ Similarly in
China, 91.6% of participants in one study believed that antibiotics
can control viruses,®*’” with 81.3% of participants in another
study admitting to using antibiotics to treat their RTIs.>*®
In Malaysia, studies among patients also documented a high
percentage believing antibiotics can hasten recovery from viral
infections, or cure these, ranging from 41.5% to 83.7% of sur-
veyed participants.®**=“? In other studies in Malaysia, only
20.6% to 23.8% of participants knew that antibiotics are not
effective against viral infections.®*%**? Similar findings were
also seen in other studies in Cambodia, Ching, Lao and
Vietnom.327'329'331’343'348

Self-purchasing of antibiotics was also common in the WHO
Western Pacific Region. Drug suppliers in Vietnam stated that pa-
tients often request specific antibiotics to treat their infections
based on previous experiences.’®® Overall reported rates of
self-purchasing among patients ranged from 10.3% to 92.1% in
China, depending on the population and loca-
tion,1#3127:327,332,337,348-353 15 194 in Malaysia,>*' and up to
81.7% in Vietnam.>**

Overall, patients’ and parents’ beliefs regarding the effective-
ness of antibiotics across a range of self-limiting infectious dis-
eases are a major challenge across the four WHO Regions as
they have resulted in considerable pressures on both prescribers
and dispensers to prescribe/issue antibiotics in situations where
they are not needed and could cause harm (Table S20).
Generally, though, there was a better attitude towards antibiotics
among more educated patients.

Encouragingly, education initiatives across the Regions did ap-
pear to appreciably improve mean knowledge scores and the
practical use of antibiotics in terms of reducing their use for es-
sentially viral infections.®®'3971%3 In addition, in the study of
Otieku et al.,>>® participants exposed to an educational interven-
tion to increase their knowledge base were significantly more
likely to recommend restrictive access to antibiotics. However,
there can be challenges with undertaking educational campaigns
among patients.>*® Issues and concerns with patients’ under-
standing of the terminology regarding antibiotics and ABR were
recognized as needing to be addressed, especially by dispensers,
when patients or their care givers are educated regarding the
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appropriate management of their infectious diseases.®9"13%7

Understanding these issues is crucial when health authorities
and others are designing educational initiatives for pa-
tients.>>®3>9 However, it was noted that any intervention or tar-
geted programme must include a range of stakeholders to
ensure these are appropriate for the health system, community
and cultural context in question to enhance the chances of

success.>®°

Discussion

We believe this to be the most comprehensive narrative synthesis
to date of KAPs across multiple stakeholder groups in LMIC pri-
mary care settings. The wide range of priorities identified in the
reviewed papers have been broken down into different key stake-
holder groups: governments/health authorities, prescribers (phy-
sicians/nurses), dispensers (principally community pharmacists),
universities/students and patients/public. We are aware that dis-
pensers also include the informal sector in many LMICs, e.g.
Bangladesh, Malawi and Zimbabwe. However, in this section we
will deal just with activities with community pharmacies and dis-
cuss implications and activities for the informal sector in future
publications. The need for enhanced activities surrounding the
AWaRe system and prescribing guidance in the WHO AWaRe
book was noted for all key stakeholder groups to meet UNGA
targets.”®

Following the principles of the narrative review, the main train-
ing needs identified have been adapted into a range of potential
AWaRe-based educational activities and are summarized in
Box 1.

As noted above, the main findings with respect to the KAPs of
the different stakeholder groups were remarkably similar across
the four WHO Regions (Tables S17-S20). As a result, the sug-
gested activities to improve future antibiotic prescribing and dis-
pensing to meet future national targets for the optimal use of
Access antibiotics will also be similar across the four WHO
Regions. In view of this, just the suggested activities for govern-
ment/health authorities will be documented here (Table 2).
Suggested activities for the other key stakeholders, including pre-
scribers, dispensers, universities/students and patients, are in-
cluded in Tables S21-S24.

Similar to high-income settings, even when a higher level of
theoretical knowledge was identified, attitudes and practice
were markedly different to self-reported knowledge about anti-
biotics and AMR. This was a very notable finding across all the
four WHO Regions and countries of varying income groups.
There was also a clear lack of any postgraduate education or
training on optimal antibiotic use across all relevant stakeholders,
with most studies noting the respondents surveyed were typical-
ly dissatisfied with their own knowledge and the resultant impli-
cations for routine practice.

Overall, across the major stakeholder groups, there was a
clear need to improve the level of basic knowledge on optimal
antibiotic use. This was particularly notable for the primary
healthcare sector, where no detailed WHO guidance on under-
taking ASPs in the primary care setting currently exists.
However, this will require financial resources and personnel to
help instigate, or update, information technology (IT) and surveil-
lance systems, to routinely collect pertinent healthcare data to

improve future antibiotic use in primary care. Such activities
can build on systems such as DHIS2, which has been developed
for Africa, Asia and the Middle East,*®° as well as GLASS.>6?
Activities to enhance IT systems, including electronic patient re-
cords, are essential to undertake ASPs on a routine and real-time
basis. This is extremely difficult with paper-based systems, with
analysis and reporting typically taking several months after the
event. As part of this, governments and health authorities also
need continually to assess the cost-effectiveness of any ASPs
that are being instigated, including the potential role of artificial
intelligence, to improve future antibiotic use in a cost-efficient
manner. This is particularly important in LMICs given their limited
resources.

There also needs to be continuing research regarding effective
and efficient ways to educate patients on antibiotics and AMR gi-
ven their increasing role in LMICs, while remaining mindful of lim-
ited resources. Governments and health authorities also need to
work closely with key stakeholder groups to refine the WHO
AWGaRE book guidance for the local situation, building on activities
suggested in Box 1. These include developing and agreeing po-
tential indicators to help progress towards UNGA Access targets.

Governments and health authorities also need to work with
key pharmacy organizations to reduce inappropriate dispensing
of antibiotics, especially for self-limiting conditions. This again in-
cludes instigating systems to better monitor antibiotic dispensing
patterns alongside any agreed indicators. Universities also need
to ensure that on graduation all healthcare students are fully
conversant with the WHO AWaRe classification and guidance,
as well as ASPs, given ongoing concerns across all four WHO
Regions (Table S19). Consequently, universities need critically to
re-evaluate their curricula for the different student HCPs to see
if they are fit for purpose for the future. Similarly for any CPD
activities.

Finally, governments and health authorities need to engage
more with patients and their organizations to address current
misconceptions regarding the effectiveness of antibiotics for viral
infections as well as the need to complete the full course of any
antibiotics prescribed or dispensed. This would reduce the pres-
sure on prescribers and dispensers to provide antibiotics for es-
sentially self-limiting conditions. This includes closer working
with patient organizations and others to explore new social med-
ia channels to more effectively communicate with patients in
languages and with concepts that they understand. Such activ-
ities can build on the social media experiences and learnings
from the COVID-19 pandemic, including vaccinations, where
there were appreciable concerns.2%9381-383 These various activ-
ities are explored further in Table 2 as well as in Tables S21-
S24, for each key stakeholder group.

We are aware of many limitations to this study. It was not
practically possible, given the number of studies identified, to re-
port data across all WHO regions and countries. However, all the
major stakeholders involved in the day-to-day prescribing and
dispensing of antibiotics were included, as well as students
across all subject areas alongside patients and the public. Given
the wide variety of methodologies used in the included papers,
a formal systematic review was not possible. However, the
marked similarity of the main findings across all stakeholders
and countries included made the wider generalizability of the
key findings more likely.
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Table 2. Potential interventions for government/health authority activities

Short to medium
term (1to5y)

A) National Action Plans

» Governments and health authorities across LMICs need to focus on reducing inappropriate use of antibiotics in the primary

healthcare setting alongside other measures to reduce AMR in a One Health approach.®®? This will necessarily involve

resources (technical/personnel and financial) to address current challenges including concerns with the KAP of all key

stakeholder groups translating into high levels of inappropriate prescribing and dispensing of antibiotics.

This includes a focus on the integration of routine antibiotic surveillance into electronic healthcare systems such as DHIS2 and

others as part of the primary care agenda.®? Routine surveillance would include the monitoring of prescribing and dispensing

patterns against agreed AWaRe-based prescribing/quality indicators and quantity metrics. As part of this, governments and health

authority personnel in each country may need to refine existing indicators to ensure their relevance and enhance their use.”

Continue to encourage the routine use and standardization of primary care ASPs among prescribers and dispensers to

improve future antibiotic use.

As part of this, continue to assess the cost-effectiveness of policy and ASP interventions with the aid of academic institutions

to help refine future strategies given often limited resources in LMICs.!*%¢3 This includes the future role of artificial

intelligence/machine learning to improve future antibiotic use as part of ASPs,>¢“~36% and possible virtual reality initiatives.3¢”

Seek to pilot/introduce educational campaigns among patients to help attain NAP goals, cognizant of language and potential

gender issues, and monitor their outcomes with the help of academic units as part of NAP activities.”®166:357.368

B) Prescribers (physicians and nurses)

Continue to evaluate the KAP of prescribers given current concerns regarding antibiotics, AMR and ASPs among LMICs in

practice, and instigate additional educational activities where necessary through the help of universities as part of CPD

activities.

Encourage prescriber organizations in each country to work with governments/health authorities to refine local guidelines

based on the WHO AWaRe book and local resistance patterns.

As part of this, key organizations need to work closely with physicians and other prescribers in their country to encourage

them to regularly consult national/local guidelines concerning optimal treatment for patients, with guideline adherence

increasingly seen as a key quality marker.

Where necessary, key organizations should work with governments/health authorities to make guidelines easily accessible to

prescribers—increasingly through simple, easy-to-use applications and other systems (Box 1).

Such activities should be part of local ASP activities to help achieve UNGA goals. This will require key organizations to work with

national governments and health authorities to improve electronic systems within countries to enhance real-time monitoring

of prescribing practices.

Alongside this, key organizations should work with governments and health authorities to refine and prioritize the

introduction of pertinent quality indicators based on the AWaRe system.

C) Dispensers (community pharmacists)

« Continue researching the KAP of dispensers given current concerns regarding antibiotics, AMR and ASPs among LMICs in

practice across the four WHO Regions.

Seek to instigate additional educational activities where necessary through the help of universities as part of CPD activities.

This includes activities to help dispel misinformation, which was problematic during the COVID-19 pandemic.3¢9-372

As part of this, governments/health authorities in each country need to work with key pharmacy organizations to help

encourage dispensers to regularly consult national/local guidelines concerning optimal treatment for patients presenting

with infectious diseases where there are concerns.

Where necessary, governments/health authorities need to work with pharmacy organizations to make guidelines easily

accessible to dispensers—increasingly through simple, easy-to-use applications and other systems (Box 1).

Governments/health authorities also need to ensure that any list of antibiotics that can be dispensed in community

pharmacies is in line with WHO AWaRe book recommendations where there are current concerns.>”* This includes any

antibiotics that are part of potential quality indicators introduced in community pharmacies to improve future antibiotic

dispensing and their monitoring.

Alongside this, governments/health authorities need to work with pharmacy organizations to improve monitoring systems in

community pharmacies, which can include the use of mobile technologies.?”37*

D) Universities

» Governments/health authorities need to work with universities to ensure that current HCP curricula meet agreed standards.
This increasingly includes the fact that no HCP student should leave university without being fully aware of the WHO AWaRe
classification and guidance.

» Governments/health authorities also need to work closely with universities to ensure that CPD activities are aimed at
improving dispenser knowledge of national/AWaRe book guidelines in order to offer appropriate advice to patients when
presenting with self-limiting conditions such as URTIs. Alongside this, instigation of communication skills with patients.?”*
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» Governments/health authorities also need to work closely with universities to monitor the KAP of all key stakeholders towards
antibiotics, AMR and AMS, as well as research the outcomes of any national initiatives, including guideline introduction and
possible quality indicators, as part of academic activities. This also includes the future role of artificial intelligence/machine
learning activities to improve antibiotic use as part of ASPs,364-366

« Alongside this, use academic institutions to help assess the cost-effectiveness of any targeted educational campaign among
patients.

E) Patients/patient organizations

+ Work with patient organizations across LMICs to improve existing communication regarding the lack of effectiveness of

antibiotics for viral infections/high levels of inappropriate use will increase AMR—building on successful campaigns among

LMICS.68'139_143

Patient organizations can also help governments/health authorities to understand key issues surrounding the terminology of

antibiotics and AMR. These issues are crucial when health authorities and others are designing educational initiatives for

patients to enhance their chance of success.?*’~3>°

In addition, work with patient organizations to explore new social media channels to effectively communicate with patients

as well as address misinformation, which was problematic during the COVID-19 pandemic.72363:376-378

Alongside this, also explore virtual reality initiatives to increase awareness of antibiotics and AMR among the public.>®”

Work with patient organizations to encourage people to become antibiotic guardians where such programmes exist.>”°

Review

Longer term Regularly monitor antimicrobial use patterns across all sectors as part of agreed NAPs.

Instigate where pertinent additional multiple strategies to improve antibiotic utilization based on the WHO AWaRe book
guidance. This includes continuing to improve AMR surveillance as well as enhancing electronic monitoring systems where
pertinent.

Continue to refine international guidance and quality indicators where pertinent to continue to enhance their acceptance. As
a result, ensure any indicators remain current as well as avoiding overloading HCPs across locations.

In addition, continue to research the cost-effectiveness of ASPs as well as educational activities among patients to help
achieve UNGA goals, and refine where necessary.

Continue to work with universities to ensure adequate training of HCPs as well as support for CPD and research activities.

Box 1. Potential cross-stakeholder AWaRe educational initiatives through the WHO and other international
organizations and governments.

A) Initial phase—building AWaRe-ness focused on optimal antibiotic use and the WHO AWaRe book

Practical updated guidance on the principles of optimal antibiotic use, including recent major research findings that impact on routine clinical care.
Simple short guidance based on the WHO AWaRe book. These could include R-U-AWaRe infographics—simple and easy summaries of the
AWaRe book guidance for the main infections seen in ambulatory care translated into local languages where necessary.

The Quick-AWaRe book—a short version of the most common infections seen in primary care broken down into summary key points for each
clinical area locally adapted to reflect normative standards of care.

The Your-AWaRe book localization tool—integration of the WHO AWaRe book with local government/national guidelines with an online tool.
This would include a localization process to ensure that the guidance has been appropriately adapted to specific settings.

AWaRe-ness training—building a series of webinars/talks/training based on the WHO AWaRe book and system relevant to the stakeholder group.
Local and nationally adapted AWaRe quality indicators adapted per WHO Region/Country building on ongoing activities.*

B) Second phase

+ Development and dissemination of a global community of AWaRe champions and trainers including a toolkit to improve AWaRe-ness through
local and national projects/audits/implementation projects.

This review was also conducted during the preparations for
UNGA-AMR in 2024. The major commitment of UNGA that 70%
of all antibiotics used in humans should be Access antibiotics
has added urgency to the key findings of the results. There is a

with a small number of globally relevant current educational
training programmes that could be developed and enhanced,
with a particular focus on primary care.

clear need for major development in the training across all stake-
holders of optimal antibiotic use. This review provides a strong ra-
tionale that although there is a need for adaptation and
localization, the core components of the practical training re-
quired could be addressed by a standard programme with na-
tional and regional modules. This is practical and affordable

Conclusions

The development of the AWaRe system by the WHO, including
the practical prescribing guidance of the WHO AWaRe book, has
created a clear opportunity for the standardization of education
regarding optimal antibiotic use, and focusing on practical
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training in primary healthcare in LMIC settings. This narrative re-
view has noted that the unmet training needs to enhance KAPs
were very similar across all key stakeholder groups, regions and
countries.

Consequently, the next step is to identify all current educa-
tional provision focusing on improving antibiotic use, developing
a network of current providers including universities and educa-
tional partners, and building collaboration with the WHO regard-
ing a new, and sustainably funded, AWaRe antibiotic educational
training initiative. Alongside this, other key aspects associated
with increasing ABR in LMICs, including the role and influence of
the informal sector, should be investigated further as part of a co-
ordinated holistic approach. Such activities are essential to meet
UNGA targets for the use of Access antibiotics and AMR.
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