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Abstract 

Background  Antimicrobial resistance (AMR) constitutes a major threat to global health. While antimicrobial mis-
use or overuse is one of the main drivers for AMR, little is known about the extent to which antibiotic misuse is due 
to a lack of national government-led efforts to enforce rational use in low and middle-income countries (LMICs).

Methods  To assess antimicrobial stewardship and national implementation measures currently in place for optimiz-
ing antimicrobial use and for slowing the spread of AMR, we invited public health experts from 138 LMICs to par-
ticipate in a Global Survey of Experts on Antimicrobial Resistance (GSEAR). Key coverage measures, as reported 
by experts, were compared across countries and also juxtaposed with estimates collected in the 2020-21 World 
Health Organization-organized Tripartite AMR Country Self-Assessment Survey (TrACSS).

Results  A total of 352 completed surveys from 118 LMICs were analysed. Experts in 67% of the surveyed countries 
reported a national action plan (NAP) on AMR, 64% reported legislative policies on antimicrobial use, 58% reported 
national training programs for health professionals, and 10% reported national monitoring systems for antimicrobi-
als. 51% of LMICs had specific targeted policies to limit the sale and use of protected or reserve antibiotics. While 
72% of LMICs had prescription requirements for accessing antibiotics, getting antibiotics without a prescription 
was reported to be possible in practice in 74% of LMICs. On average, country efforts reported in TrACSS were substan-
tially higher than those seen in GSEAR.

Conclusions  In many LMICs, despite the existence of policies aimed at slowing down the spread of AMR, there are 
still significant gaps in their implementation and enforcement. Increased national efforts in the areas of enforcement 
and monitoring of antibiotic use as well as regular monitoring of national efforts are urgently needed to reduce inap-
propriate antibiotic use in LMICs and to slow the spread of AMR globally.
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Introduction
Antimicrobial resistance (AMR) poses an urgent threat 
to global health [1–3]. According to the most recent 
estimates, bacterial AMR was associated with 4.95 mil-
lion deaths in 2019, with a particular high burden in 
Sub-Saharan Africa and South Asia [4]. In 2019, methicil-
lin-resistant Staphylococcus aureus alone caused 100,000 
deaths and a loss of 3.5 million disability-adjusted life 
years (DALYs) globally [4]. Many deadly pathogens have 
developed resistance to life-saving medicines, includ-
ing multi-drug-resistant (MDR) tuberculosis, third-
generation cephalosporin-resistant Escherichia coli (E 
coli), carbapenem-resistant Acinetobacter baumannii, 
fluoroquinolone-resistant E coli, carbapenem-resistant 
Klebsiella pneumoniae, and third-generation cephalo-
sporin-resistant Klebsiella pneumoniae, all of which pose 
major threats to human health today [4].

One of the main drivers of increased AMR is the use, 
misuse or overuse of antimicrobials globally [4–6]. This 
is particularly true for Low and Middle Income Countries 
(LMICs), where overuse seems particularly common [7–
10]. Over the past 20 years, estimated global antibiotic 
consumption rates have increased from 9.8 defined daily 
doses (DDD) per 1000 population per day in 2000 to 14.3 
DDD per 1000 per day in 2018 globally [11]. Even though 
the development of AMR is to some extent inevitable, the 
emergence of antibiotic-resistant microbes can be slowed 
by reducing the overuse and misuse of antimicrobials as 
well as the resulting selection pressure on resistant bac-
teria [12].

The urgent need for global and concerted action to 
address AMR was recognized during the World Health 
Assembly 2015, where all countries agreed to develop 
and implement National Action Plans (NAPs) to address 
rising AMR [13, 14]. Relatively little data is currently 
available on the extent to which governments have actu-
ally implemented stewardship programmes and enforced 
policies to reduce antibiotic overuse and misuse, thereby 
potentially slowing AMR. [12, 15–17]. Recently, a system-
atic analysis of NAPs on AMR in 114 countries revealed 
considerable variations in national efforts to control 
AMR, which may not be proportionate to the scale and 
severity of the problem [18, 19].

To the best of our knowledge, the largest currently avail-
able database on specific national policies to address AMR 
globally is the Tripartite AMR Country Self-Assessment 
Survey (TrACSS) and published NAPs [14, 20]. Relatively 
little is known about the existence of legislative policies, 
policy enforcement or programs to optimize antimicro-
bial use and address AMR globally [15].

The four organizations promoting TrACSS include 
the United Nations Environment Programme (UNEP), 
the Food and Agriculture Organization (FAO), World 

Health Organization (WHO), and the World Organiza-
tion for Animal Health (WOAH, formerly OIE). These 
four organizations collectively form the Quadripartite 
Technical Group on Integrated Surveillance of antimi-
crobial use and resistance, [14, 20, 21] and replace the 
previous Tripartite Collaboration for Antimicrobial 
Resistance Surveillance supported by the WHO, FAO 
and WOAH [14, 20]. TrACSS have been conducted 
since 2016 and collect data on a range of antimicro-
bial stewardship efforts, including implementation 
of NAPs, legislation on antimicrobial access, efforts 
to raise awareness of AMR, and training efforts to 
improve appropriate antibiotic use; as well as national 
antimicrobial use, monitoring, and surveillance sys-
tems [14]. Quality assurance of antimicrobials [22], the 
prevalence of counterfeit drugs in the market [23], and 
sufficient political interest and commitment are key 
areas of concern in LMICs [5, 17, 24]. However, global 
data on these topics are limited.

Existing evidence suggests that the implementation of 
certain essential medicines policies has the potential to 
effectively reduce the use of antimicrobials and thereby 
combat AMR, particularly in South East Asia [25–28]. In 
the current landscape of available policy analyses, reviews 
and surveys, there is evidence on addressing antimicrobial 
use from a social science, policy analyses to reduce anti-
microbial overuse, and reviews to monitor global com-
mitments [15, 29]. However, there is a notable gap in the 
availability of comprehensive global data that reflects 
national implementation efforts in addition to and com-
plementary to TrACSS [9]. While central government 
reporting used by TrACSS seems straightforward, there 
are currently no mechanisms to validate the accuracy of 
the reports submitted by countries. We hypothesized that 
public health experts would assess country efforts more 
critically than government officials (self-assessing their 
work) when completing the TrACSS. In complement-
ing WHO coordinated TrACSS and published NAPs, 
we therefore intended to generate additional evidence 
through the perspective of national-level AMR experts. 
The main objectives of this study were to 1) to assess 
antimicrobial stewardship and national policies aimed at 
reducing antibiotic overuse or misuse in LMICs from an 
expert perspective  2) address potential data quality con-
cerns regarding current AMR national implementation 
measures in LMICs 3) expand the range of data available 
from LMICs. For this goal, we launched a new global AMR 
survey in 2021, explicitly asking public health experts from 
countries to report on current efforts to address AMR in 
their respective countries. Our study does not include the 
examination of AMR within the domains of animal and 
environmental health.
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Methods
Study design
This is a descriptive, cross-sectional study exploring data 
from a newly developed AMR survey tilted “Global Sur-
vey of Experts on Antimicrobial Resistance (GSEAR)”, 
conducted among public health experts in LMICs to 
assess the current policies and interventions in place 
through the expert perspectives.

Study population
We used the World Bank’s income classifications for 
2019, which categorizes countries into Low Income, 
Lower Middle Income, Upper Middle Income, and High 
Income; we referred to the combined Low, Lower Mid-
dle, and Upper Middle Income categories as "low- and 
middle-income countries" (LMICs) [30]. We targeted 
all LMICs as classified by the World Bank in June 2019: 
60 upper-middle, 47 lower-middle, and 31 low-income 
countries, yielding a total of 138 targeted LMICs [30]. In 
order to obtain the most accurate information possible, 
we constructed a novel database of public health AMR 
experts from all LMICs.

We followed a multi-step process to identify suitable 
country experts and used scientific output as a proxy for 
expertise. In a first step, we identified the ten top pub-
lishing public health researchers (which we will refer to 
as “experts” hereafter) in each country using the Web 
of Science publication database. We started this search 
by looking for publications in the broad areas of public 
health, health policy and services, and infectious diseases 
(Supplementary Table ST1 for search terms and syntax). 
If more than 200 publications were found for a country, 
we restricted specifically to focus on AMR using the 
terms provided in ST1. We then selected the ten authors 
with the highest number of relevant publications for our 
initial possible expert list. Email addresses for the experts 
in this initial list were obtained from publications and 
supplemented with google searches to identify author 
contact information. If no email address could be found 
online or the emails were no longer valid (bounce-back), 
these participants were replaced with the next highest 
ranked authors on the publication list. All experts who 
responded to the invitation to participate were asked to 
nominate other AMR experts who would be able to pro-
vide information on AMR policies and practices in their 
countries. These nominated experts were also invited to 
complete the survey.

Study tools
We developed the GSEAR with the specific objective  to 
evaluate components of the Global Action Plan on AMR 
[3]. The main areas covered by the survey in human 
health were: current antibiotic use (personal experience 

as well as their perception of general practices in their 
countries); antibiotic prescription practices; policies and 
interventions to control/restrict sale and consumption 
of antibiotics; existence of NAPs; collection, use, and 
reporting of surveillance data; and their experience of 
AMR awareness and community mobilization activities 
in their countries. The survey tool also included a sec-
tion on personal background as well as a brief assessment 
of clinical antimicrobial and AMR knowledge, which we 
used to create a respondent specific AMR knowledge 
score. The ten questions used in the AMR knowledge 
score are intended to give a rough estimate of partici-
pants’ knowledge on AMR. The survey also includes self-
assessment questions to measure participants’ familiarity 
with AMR and their experience in the field of AMR and 
public health. The survey instrument was pilot-tested in 
December 2020, during which we invited ten experts in 
five countries: Turkey, Tanzania, Bangladesh, Brazil, and 
Ethiopia to participate. The final survey tool is provided 
in Supplementary Table ST2.

Data collection
All data was collected via an online survey to respond-
ents, using the Open Data Kit (ODK) software platform, 
allowing them to complete the survey in English, French 
and Spanish. Invitations were sent to possible respond-
ents with unique country-specific links via email. The 
initial email invitation was sent to all experts in the first 
quarter of 2021. Informed consent (Supplementary 
Table ST3) was obtained at the beginning of the online 
survey. The survey took approximately 15-20 minutes to 
complete. Participation was voluntary and no compen-
sation was offered. Up to two reminders were sent if no 
response was received, at two and four weeks after the 
initial email. If no response was received after the sec-
ond reminder, no additional contact attempts were made. 
Data collection was completed in May 2021.

Ethical clearance
This study was reviewed and approved by Ethics Commit-
tee Northwest and Central Switzerland (EKNZ) accord-
ing to HRA Art.51 (Statement ID: AO_2020_00026).

Response scoring and country level aggregation
Responses were aggregated at the country-level. "Don’t 
know/ Not sure" responses were not considered in deter-
mining country  scores. Even though respondents were 
instructed to only answer questions if they were confi-
dent in the validity of their answers, responses to specific 
questions diverged in some instances. For national-level 
aggregated results, we generated a country-level median 
score as a first step. In the case of an equal number of 
divergent responses to an item within a country, we took 
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the response from the respondents with higher antimi-
crobial knowledge scores as a tie-breaker and used their 
response. In the case of equal knowledge scores, we used 
the response of the experts with a longer residency in 
the country. In all cases, a clear modal response could be 
identified.

Data analysis
We first created a flow chart to summarize participant 
identification and response patterns, ensuring transpar-
ency in the overall survey data collection process. In a 
second step, we compared the results of our expert sur-
vey to the results of the recent TrACSS 2020-2021 sur-
vey [20]. For this comparison, we identified four variables 
that were covered in both surveys: 1) the publicly-acces-
sible existence (expert’s knowledge) of a NAP on AMR; 2) 
the presence of legislative policies restricting antimicro-
bial access (based on all survey questions regarding anti-
microbial policies, coded as "AT LEAST ONE policy" to 
indicate their presence); 3) the current implementation of 
education/training programs for health professionals to 
promote rational use of antimicrobials; and 4) the exist-
ence of a national monitoring system for consumption 
and rational use of antimicrobials. A detailed descrip-
tion of the variables as well as the exact questions used to 
evaluate these four content areas is provided in Supple-
mentary Tables ST4. Given that government officials may 
be reluctant to report lacking AMR efforts, our hypoth-
esis was that public health experts would assess country 
efforts more critically than government officials typi-
cally completing the TrACSS survey, and thus on average 
report lower coverage of key programs to address AMR.

We then present newly collected data on key AMR 
variables that are not currently covered in the TrACSS, 
ranging from specific policies designed to reduce the 
risk of AMR to the actual implementation and enforce-
ment of policies (Supplementary Table ST5). We also 
present data on quality assurance of antimicrobials and 
patient safety and policies within a country. Specifically, 
we present data on whether the country had i) legisla-
tion that required a prescription to get an antibiotic; 
ii) policies to reduce over-prescription of antibiotics 
in general by healthcare workers; iii) policies to limit 
healthcare worker prescription of protected or reserve 
antibiotics; iv) policies to restrict the over-the-counter 
sale of protected or reserve antibiotics. In addition, we 
evaluated whether national legislation of prescription 
requirements was enforced in practice in the countries; 
we assessed experts’ perception of the governments’ 
general interest and efforts in the area of AMR; and we 
estimated the proportion of countries where antibiotics 
could be obtained without prescription at pharmacies, 

drug shops or informal outlets. Lastly, we assessed the 
experts’ perception of potential availability of counterfeit 
antimicrobials in local markets.

Results
Figure  1 summarizes the expert recruitment process as 
well as the survey participation. The web search yielded 
a total of 1364 public health experts across 138 countries. 
The targeted 10 experts were identified for 134 out of 
the 138 countries; a smaller number of experts could be 
identified for the Democratic People’s Republic of Korea 
(n=6), Kyrgyz Republic (n=8), Turkmenistan (n=5) and 
Tuvalu (n=5). From this initial list, 405 experts were not 
reachable due to lacking or invalid email addresses and 
were replaced by the next-most eligible experts in their 
countries. An additional 42 experts were nominated by 
the experts first identified in the web search, resulting in 
a total of 1406 experts from 138 LMICs that were invited 
to complete the survey. Five respondents actively refused 
to participate, 109 recused themselves due to lacking 
familiarity with AMR policies in the country of interest, 
and 940 never responded to the invitation, resulting in 
a final sample 352 experts from 118 LMICs. 352 surveys 
were completed, for an overall response rate (including 
refusals and recusals) of 33% and survey completion rate 
(valid data obtained) of 25%.

Figure  2 illustrates the geographical survey cover-
age and also shows the number of survey responses for 
each of the 118 LMICs in the final dataset. The average 
number of respondents obtained from each country was 
three; the country with the highest number of respond-
ents was Nigeria (n=19). A full list of countries covered 
and number of responders per country is provided in 
Supplementary Table ST 6.

In the survey, most survey experts (97%) were 
between 25 and 64 years of age and 61% of the experts 
identified as male. Most of experts in the survey were 
identified as public health experts with clinical experi-
ence. Additionally, 69% of survey experts reported being 
currently active in clinical service. 76% of experts sur-
veyed reported that they are actively working in the 
field of AMR and infectious diseases. 51% of experts had 
more than ten years of experience in public health, 20% 
had between five and ten years, and 15% had between 
one and five years, and the remainder (13%) had less 
than one year of experience (Table 1). Over three-quar-
ters of the experts (82%) completed the survey in Eng-
lish, 9% completed it in French and 9% in Spanish. 74% 
of the experts were living in LMICs at the time of survey 
data collection. Only 26% of the respondents declared 
that they did not reside in the LMIC of interest for the 
last ten years.
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Comparison: GSEAR vs. TrACSS
The fifth round of TrACSS covered 163 countries glob-
ally, including 113 LMICs and was conducted in 2020-
21. There were 16 LMICs covered in GSEAR but not 
in TrACSS, and 12 LMICs in TrACSS but not in the 
GSEAR. We found a substantial amount of disagreement 
between TrACSS and GSEAR in the four key measures 
captured in both surveys. As shown in Panel A of Fig. 3, 
TrACSS suggests almost universal coverage of NAPs 
(86%, Panel A), while GSEAR suggests that only two-
third (67%, Panel B) of countries have a NAP to address 
AMR. We identified a similar pattern for legislative poli-
cies restricting antimicrobial access, where more gaps 
were identified in GSEAR compared to TrACSS (TrACSS 

86%, Panel C: GSEAR 64%, Panel D). For national train-
ing programs for health professionals (Panel E&F), 
responses also diverged substantially across the two sur-
veys: while 96% of countries have such programs accord-
ing to TrACSS, according to GSEAR only 58% percent of 
countries have training programs for health profession-
als. Differences in findings across the two surveys were 
largest for the measure of availability of a national moni-
toring system for antimicrobial use (Panel G&H): while 
only 33% of countries (primarily in North Africa) do not 
have such systems according to TrACSS, according to 
GSEAR 90% of countries do not have such systems. The 
comparison between findings from TrACSS and GSEAR 
can be seen in supplementary figure SF1&2.

Fig. 1  Flow diagram for survey data collection

Figure 1 summarizes the expert recruitment and survey data collection process, including the survey turnout
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Figure  4 summarizes additional results regarding spe-
cific national policies on antibiotic use collected only in 
the GSEAR survey. According to experts, almost three 
quarters of countries (72%, Panel A) currently have poli-
cies requiring a prescription to get an antibiotic and 64% 
of LMICs (Panel B) have implemented policies to reduce 
the over-prescription of antibiotics by healthcare work-
ers. As illustrated in Panel C, approximately half (51%) 
of countries have policies restricting healthcare worker 
prescriptions of specific protected or reserve antibiot-
ics. The presence of specific policies regulating the over-
the-counter sale of protected or reserve antibiotics were 
reported by 51% of countries (51%, Panel D). Accord-
ing to experts, policies that specifically restrict the use 
of protected or reserve antibiotics appear most lacking 
in Latin America and Sub-Saharan Africa (Fig 4, Pan-
els C for healthcare workers and D for over the counter 
sales). Experts reported that getting an antibiotic without 
a prescription in practice was possible in almost three 
quarters of countries (74%, Panel E). There were only 30 
countries where purchasing drugs without prescription 
was reported to be impossible.

As shown in Fig. 5, Panel A, the presence of counter-
feit or substandard antibiotics were reported by experts 
in 47% of countries, across the regions of South Africa, 
North Africa, the Middle East, East Asia, and Latin 

America. Government’s current efforts to reduce AMR 
were reported to be present in 42% of countries (Fig. 5, 
Panel B), mostly Asian countries. The weakest political 
commitment to reduce the risk of AMR was reported by 
experts from countries in the Latin America and African 
regions.

Discussion
The main objective of this study was to elicit experts’ 
perspectives on current coverage and implementation of 
policies to optimise antimicrobial use and active govern-
ment efforts to slow the spread of AMR in LMICs. To our 
knowledge, this is the first global survey of public health 
experts aiming to directly assess current efforts of LMICs 
in implementing national response activities to optimise 
antimicrobial consumption – beyond the WHO coordi-
nated TrACSS survey. This GSEAR collected informa-
tion on a range of key measures related to national AMR 
policies on antimicrobial access and control, as reported 
by public health experts in AMR in 118 LMICs. Even 
though participation was slightly lower than what we had 
initially forecast, a total of 352 experts from 118 LMICs 
participated in this survey, for a final response rate of 
33%. We used scientific output as a proxy of expertise 
in this area and most experts identified are independ-
ent public health professionals with clinical experience. 

Fig. 2  Number of completed surveys by country

Notes: Figure 2 illustrates the geographical coverage of the survey and the number of completed responses per country, among the 118 LMICs. 
Countries omitted based on World Bank income classification are highlighted in grey
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Furthermore, a significant proportion of these experts 
are currently active in clinical service and working in the 
field of AMR and infectious diseases.

Additional findings from GSEAR not assessed in 
other surveys highlight specific national policies on 
antibiotic use, including prescription requirements, 
restrictions on prescribing by health professionals, 
and regulations on over-the-counter sales of protected 
antibiotics. Experts reported widespread availability of 
antibiotics without a prescription in practice, with vari-
ations between regions. Concerns about counterfeit or 
substandard antibiotics were reported in almost half 
of countries, with varying levels of government com-
mitment to tackling AMR. These findings underscore 
the complexity and variability of AMR policies and 
practices around the world, and highlight the need for 
comprehensive and coordinated efforts to address this 
pressing public health issue.

There is substantial disagreement regarding the 
extent of policy implementation between TrACSS and 
GSEAR. Based on expert perspectives, there are sig-
nificant gaps in current policy and implementation 
efforts to address AMR in LMICs, with a large number 
of countries falling short of target achievements; cur-
rent policy coverage may be substantially lower than 
what the TrACSS survey suggests. The difference in 
results may be attributed to the nature of self-assess-
ment surveys at the policy-making level, which tend 
to report more policy coverage and implementation 
work than  when reported by experts. While report-
ing through central governments makes sense from an 
institutional perspective, it is important to note that 
in most cases, self-assessments by countries tend to 
over-report their policies and progress, which are not 
always aligned with experts’ reports [31–33]. This high-
lights the need to consider the potential biases in self-
assessment reports and the importance of obtaining 
accurate data. More robust data on what policies are in 
place, and the associated implementation and enforce-
ment activities are also needed to track progress and 
ensure government accountability in addressing AMR. 
To determine the true extent to which governments 
are meeting their commitments in implementing AMR 
policies, it is essential to triangulate these individual 
perspectives, including those from TrACSS, with addi-
tional country-level research and impartial scientific 
assessments.

While it seems plausible that the experts consulted 
in the GSEAR survey may not always be aware of NAPs 
and specific policies or programs and government efforts 
available, the systematic gaps between TrACSS and 
GSEAR suggest that countries tend to  over-report their 
efforts. Even if the data in TrACSS was accurate, the 

Table 1  Characteristics of the experts in the survey

Characteristics Freq (n) Percent

Country Income classification

  Upper middle income 132 38%

  Lower middle income 132 38%

  Low income 88 25%

Region

  Sub-Saharan Africa 147 42%

  Europe & Central Asia 56 16%

  Latin America & Caribbean 56 16%

  East Asia & Pacific 44 13%

  Middle East & North Africa 25 7%

  South Asia 24 7%

Gender

  Male 214 61%

  Female 136 39%

Years of Age

  25-34 57 16%

  35-44 111 32%

  45-54 114 32%

  55-64 57 16%

  65+ 12 3%

Clinical service

  Yes 238 69%

  No 109 31%

Main field area of study

  Multidisciplinary including AMR 157 45%

  AMR 61 17%

  Infectious Diseases 48 14%

  Others 36 10%

  Public, Environmental & Occupational Health 26 7%

  Health Policy & Services 24 7%

Type of institution and affiliation

  Academic Institution 178 51%

  Mixed 75 21%

  Public/government sectors 65 18%

  NGOs, INGOs 22 6%

  Private 12 3%

Years of experience in the field of AMR and public health

  Less than 1 year 46 13%

  Within 1 to 5 years 54 15%

  Within 5 to 10 years 71 20%

  More than 10 years 181 51%

Language

  English 286 82%

  French 33 9%

  Spanish 33 9%

Currently residing in LMIC of interest

  Yes 260 74%

  No 92 26%
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fact that local AMR experts are not aware of the exist-
ence of policies and programs suggests that the reach 
and impact of national measures – even if they exist – is 
likely limited. Systematic literature reviews, coupled with 
the establishment of a searchable database on AMR poli-
cies and interventions in LMICs, could potentially serve 
as solutions to triangulate and bridge the gap between 
expert perspectives and the information provided by 
countries in their self-assessments [34].

Overuse and misuse of antibiotics are the primary 
drivers of AMR [6, 35, 36]. The results presented here 
suggest that many relatively straightforward policies 
to reduce overuse and restrict inappropriate access to 
antibiotics are not currently in place in several LMICs. 
Expert findings suggest that the large gaps in policy and 
practice related to addressing AMR in LMICs, with a 
large number of countries failing to implement or sub-
stantiate agreed-on policy objectives with relevant 
enforcement or implementation. The results presented 
here also suggest major discrepancies between policies 
and actual implementation of these policies, particu-
larly in the areas of over-the-counter antibiotic sales and 
monitoring of provider antibiotic prescribing behaviour. 
It is crucial to prioritize behaviour change programs in 
order to effectively educate healthcare providers in both 
hospital and community settings about the negative con-
sequences of AMR and raise awareness among patients 
and the general public [37, 38].

In many low- and middle-income settings, over-the-
counter antibiotic sales and counterfeiting persist, indi-
cating a notable issue [7, 23, 39]. Previous evidence 
suggests that limited access to alternative healthcare 
options and effective disease prevention contributes to 
this problem, revealing broader structural inequities 
[40, 41]. Additionally, in low-income countries, the lack 
of antibiotic access poses a health threat of equal impor-
tance to AMR [42]. Considering noncompliance findings 
from our survey, there is a necessity to re-evaluate exist-
ing plans for practicality or make adjustments to the cur-
rent governance framework to effectively address these 
structural constraints.

One of the five objectives of the Global Action 
Plan on AMR is to reduce unnecessary antibiotic 

prescriptions [3]. GSEAR indicates that several coun-
tries are not implementing certain policies associated 
with better antibiotic use, particularly those aimed at 
reducing over-prescription of antibiotics by healthcare 
workers. Although many countries require prescrip-
tions, oversight, enforcement of the laws and policies 
appear to be lacking in many contexts [36]. Unregu-
lated access to and sale of antibiotics in pharmacy out-
lets and among healthcare professionals were common 
in South Africa, North Africa, the Middle East, East 
Asia, and Latin America. Poorly regulated drug mar-
kets may also have resulted in widespread availability 
of substandard or counterfeit antibiotics over the coun-
ter and in local markets more generally, as reported by 
respondents [27]. Improved systems to control quality 
of available antibiotics and to regulate prescription to 
control innapropriate access are urgently needed [43, 
44].

Even though the importance of surveillance on access 
and use was highlighted in the Global Action Plan on 
AMR and in the related literature, surveillance systems 
and access to and use of data from surveillance remains 
limited in many settings [3, 14, 36, 45, 46]. This aligns 
with the results of a recent study assessing the coun-
try’s response to AMR in 114 LMICs [18, 19]. This 
may require improving laboratory diagnostic capac-
ity in many settings [47]. Improved national monitor-
ing systems are needed to guide countries on risk in 
their settings and to inform targeted approaches that 
address the specific needs and risks in their contexts. 
Policies and programs are required to improve appro-
priate access and use of antimicrobials, and specifically 
to control and limit inappropriate access to the use of 
reserve antibiotics. Efforts to address AMR should 
include coordinating with multiple sectors, including 
food production and safety, and economy particularly 
between human and animal health [3, 48].

Study limitation
The study has several limitations. First, the methodol-
ogy for identifying experts relies on academic citation 
metrics, which may not fully reflect scientific or soci-
etal impact. Resource constraints in LMICs, including 

Fig. 3  Key indicators of national AMR policies and practice evaluated TrACSS and GSEAR, A The publicly-accessible existence of a National Action 
Plan on AMR, TrACSS, B The publicly-accessible existence of a National Action Plan on AMR, GSEAR, C The presence of legislative policies restricting 
antibiotic use, TrACSS, D The presence of legislative policies restricting antimicrobial access, GSEAR, E National implementation of training programs 
for health professionals, TrACSS, F National implementation of training programs for health professionals, GSEAR, National monitoring system for use 
of antimicrobials, TrACSS National monitoring system for use of antimicrobials, GSEAR

TrACSS: Green indicates countries with policies and interventions, red indicates countries without, grey indicates countries omitted based 
on World Bank income classification. White represents unavailable data. GSEAR: Countries with policies and interventions are shown in blue, those 
without in red, and those omitted due to World Bank income classification in grey. White represents unavailable data

(See figure on next page.)
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Fig. 3  (See legend on previous page.)
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publication barriers and difficulties in accessing pro-
prietary databases, pose challenges. Relying on cita-
tion numbers alone  in the selection of experts may 
also  introduce bias, favouring researchers with privi-
leged positions or access to international funding. Sec-
ond, not all LMICs were covered by GSEAR, and some 
had few experts contributing, which may have affected 
the study’s comprehensiveness. Additionally, the study’s 

results may have been influenced by the expert selec-
tion process with a high proportion of non-responders 
or refusals among invited country experts. The signifi-
cant disagreement between experts and central govern-
ment indicates the subjectiveness of reporting  based 
on experience perceptions. Survey questions can be 
interpreted differently by respondents, potentially lead-
ing to the misclassification of a country’s policy status. 

Fig. 4  Prevalence of policies to restrict antibiotic use in LMICs according to GSEAR survey of experts

GSEAR: Countries with policies and interventions are shown in blue, those without in red, and those omitted due to World Bank income 
classification in grey. White represents unavailable data
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Third, certain policies identified in previous studies, 
such as the existence of a Ministry of Health depart-
ment dedicated to promoting the rational use of medi-
cines (known to be associated with more appropriate 
antibiotic use), were not measured in our study. Addi-
tionally, the training variables used for comparison did 
not take into account the length of training, and any 
type of training or education program was considered 
without differentiation, which could also be a weakness. 
Lastly, the study did not consider key policy questions 

in the fields of animal and environmental health. Future 
studies should address these limitations. Despite these 
limitations, we believe this to be the first attempt at 
exploring expert insights. Our results would be nicely 
complemented with larger and more extensive future 
surveys. Nevertheless, we believe that the study results 
provide a novel and valuable insight into country poli-
cies and practices on antimicrobial stewardship and 
government action in the fight against AMR.

Fig. 5  A Report of availability of counterfeit antimicrobials in the market, B Political commitment to addressing AMR from GSEAR survey

GSEAR: Countries with policies and interventions are shown in blue, those without in red, and those omitted due to World Bank income 
classification in grey. White represents unavailable data
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Conclusion
Despite the presence of legislative policies to address 
AMR in many LMICs, the implementation and enforce-
ment of these policies as well as surveillance systems to 
inform national practices and AMR risk remain limited. 
Increased national efforts, particularly in the areas of 
policy enforcement and improved monitoring of prac-
tices are urgently needed to reduce inappropriate antibi-
otic use and the further spread of AMR. Verified policy 
tracking and more high quality data on actual practices 
are also needed to track efforts and progress, and ensure 
both accountability and appropriate national responses. 
New interventions going beyond simply restricting anti-
biotic use in the local community are needed and should 
explicitly address the structural barriers and inequities 
driving behaviour in many settings.
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