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Abstract

Background Hospitals in low- and middle-income countries (LMIC) face context-specific challenges in
implementing antimicrobial stewardship (AMS) programmes. The Global Point Prevalence Survey (Global-PPS) project
has established a network of hospitals across 90 countries, using point prevalence surveys to monitor antimicrobial
use and guide AMS activities. However, little is known about AMS implementation in these hospitals. Using qualitative
research, we aim to explore the implementation process in LMIC hospitals within the Global-PPS network and the
factors influencing it, identify potential implementation strategies, and evaluate the role of Global-PPS in this process.

Methods A qualitative study was conducted using semi-structured online interviews with healthcare workers
(HCWs) involved in AMS in LMIC hospitals within the Global-PPS network. Participants were selected using a
combination of convenience and purposive sampling and included clinicians, microbiologists, pharmacists, and
nurses. Interviews followed a topic guide based on the integrated checklist of determinants of practice (TICD
Checklist). Transcripts were analysed using a combination of inductive and deductive thematic analyses.

Findings Twenty-two HCWs from 16 countries were interviewed. Hospitals were in different stages of the AMS
implementation process at the time of the study, from pre-implementation to institutionalisation of AMS as part

of the continuous quality improvement process. While the Global-PPS provided a valuable tool for education and
implementation, contextual barriers often hindered the translation of findings into targeted interventions. Four
themes influenced AMS implementation, “institutional support and resource allocation’,"AMS team functioning, roles,

"o

and expertise”, "adoption and integration of AMS recommendations’, and “data-driven decision-making”as a cross-

fSibyl Anthierens and Erika Vlieghe have contributed equally to this
work and share last authorship.

*Correspondence:
Ines Pauwels
ines.pauwels@uantwerpen.be

Full list of author information is available at the end of the article

©The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13756-025-01541-6&domain=pdf&date_stamp=2025-4-28

Pauwels et al. Antimicrobial Resistance & Infection Control

(2025) 14:26

Page 2 of 14

cutting theme. Key determinants included AMS team competencies, multidisciplinary teams, sustainable funding and
leadership support, diagnostic capacity, and reliable data to inform interventions. We also identified various strategies
employed by local AMS teams to enhance implementation.

Conclusions This study examines AMS implementation in LMIC hospitals in the Global-PPS network and identifies
key determinants. AMS teams address challenges through task shifting, local engagement and ownership.

While empirical evidence on the effectiveness of these strategies is limited, these insights can guide future AMS
interventions and studies within LMIC hospitals. Strengthening AMS requires bridging the gap between measurement
and action and expanding research on behaviour change.

Keywords Antibiotics, Antimicrobial resistance, Antimicrobial stewardship, Hospital, Low- and middle-income

countries, Qualitative research

Background
Antimicrobial resistance (AMR) is a global public health
challenge, disproportionately affecting low- and mid-
dle-income countries (LMIC) [1]. Optimising antimi-
crobial use through antimicrobial stewardship (AMS)
programmes in healthcare institutions is an essential
part of the global AMR response, along with adequate
sanitation and infection prevention measures, surveil-
lance, educational activities, research and innovation
[2]. Although the core elements of hospital AMS pro-
grammes (ASPs) are well-documented, there is no one-
size-fits-all approach to integrating these elements into a
successful AMS strategy [3-5]. In LMICs, many health-
care institutions face specific challenges, such as a high
infectious disease burden, limited access to quality-
assured antibiotics, insufficient infection prevention and
control infrastructures and a lack of diagnostic capacity
to guide clinical decision-making [6, 7]. To effectively
address inappropriate antimicrobial prescribing prac-
tices, AMS must be tailored to the local context, lever-
aging existing structures and considering local barriers
and facilitators to implementation [8, 9]. This requires a
systematic behaviour change approach, with local AMS
teams identifying which behaviours need to be changed,
analysing the determinants of these behaviours, and
selecting interventions suited to this specific context [10].
The Global Point Prevalence Survey of Antimicro-
bial Consumption and Resistance (Global-PPS) project
provides a tool to survey antimicrobial prescribing in
healthcare settings across the globe using the method
of a point prevalence survey (PPS) [11]. Since the start
of the project, a global network has been created with
healthcare institutions in over 90 countries across low-,
middle-, and high-income settings collecting PPS data on
antimicrobial use [12]. However, little was known about
the AMS implementation process in these hospitals or
how Global-PPS influenced this process. To address
this gap, an online survey was distributed within the
Global-PPS network in 2019, showing substantial varia-
tion in AMS implementation among participating insti-
tutions. While the survey provided high-level insights,

more in-depth research was needed to better understand
the context of these hospitals and investigate how local
AMS teams could be supported in moving from antimi-
crobial use data to sustainable quality improvement [13].
This qualitative study, therefore, aimed to explore the
AMS implementation process in LMIC hospitals within
the Global-PPS network. More specifically, we sought
to investigate determinants (barriers and facilitators)
of AMS implementation, identify potential strategies to
overcome implementation challenges and evaluate the
role of Global-PPS in this context.

Methods

Study design and setting

This qualitative study, based on online semi-structured
interviews with healthcare workers (HCWs), was con-
ducted within the context of the Global-PPS project.
While the Global-PPS project’s routine activities are
focused on surveying antimicrobial use in hospitals,
this study was a separate, one-time investigation carried
out in a subset of hospitals within the network. Ethical
approval for this study was granted separately by the
Ethical Committee of the University Hospital of Antwerp
(project ID 3205, 09/05/2022).

Recruitment and selection

To be eligible for the study, participants had to meet the
following criteria: (1) HCWs working in a hospital in a
low- or middle-income country (as defined by the 2023
World Bank country classification [14]), (2) involved
in the hospital's AMS activities (both in leadership and
operational roles), and (3) having conducted Global-PPS
at least once in their institution.

Participants were selected using a two-step sampling
process. First, invitations to participate in the study were
sent to all respondents from a 2019 survey on the role of
Global-PPS in ASPs who met the eligibility criteria (con-
venience sampling) [13]. In the second step, additional
eligible participants from the wider Global-PPS network
were invited beyond the original ASP survey respondents
(purposive sampling). This was done to obtain a broader
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diversity in geographical regions, socioeconomic set-
tings, and professional groups among study participants.
The email invitation included a study information leaflet,
and participants were given the opportunity to ask ques-
tions by email. Al HCWs who agreed to participate in
the study received an informed consent form, and a date
and time for the interview were scheduled.

Data collection

A topic guide was designed based on the study objec-
tives (Additional file 1). To explore the determinants of
AMS implementation, the comprehensive, integrated
checklist of determinants of practice (TICD Checklist),
developed by Flottorp et al. for the ‘Tailored Implemen-
tation for Chronic Diseases’ project, was used to guide
questions and prompts related to barriers and facilitators
[15]. The guide was refined through discussions within
the research team and pilot-tested with three European
HCWs working in the field of AMS, who had also con-
ducted Global-PPS in their hospital (one pharmacist, one
infectious diseases specialist, and one infection control
specialist). Minor adaptations were made throughout
data collection based on insights from earlier interviews.
One PhD researcher, with a background in pharmacy and
trained in qualitative research methods (IP), conducted
the interviews with the guidance of two senior research-
ers with expertise in qualitative research, clinical prac-
tice and AMS implementation (SA & EV). Interviews
were conducted online and recorded through Microsoft
Teams. All participants provided verbal informed con-
sent before the start of the interview. All interviews were
conducted in English except for one, which was con-
ducted in French. Recordings were pseudonymised and
transcribed verbatim. Field notes were made during each
interview.

Data analysis

Interviews were analysed using a hybrid deductive-
inductive thematic analysis [16]. First, we developed a
framework based on the study objectives, using the TICD
checklist to structure the section on implementation
determinants [15, 17]. One researcher (IP) coded the data
deductively within this framework. Concurrent inductive
coding allowed for the creation of novel themes and sub-
themes not captured within the TICD checklist. These
new themes were integrated with the TICD domains
through an iterative coding and analysis process. Trust-
worthiness was ensured by applying validation strategies
based on Lincoln and Guba’s criteria [18]. Data collection
continued until data saturation was reached, meaning no
new themes were identified from additional interviews.
During this process, the core research team, comprising
researchers with a background in clinical practice, imple-
mentation science and qualitative research, discussed
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findings, reviewed themes, and adjusted the framework
as needed (investigator triangulation). Peer debriefing
was conducted within the broader international research
team to refine interpretations. We documented the ana-
lytical process using NVivo (version R1) and developed
a codebook. Researcher reflexivity was ensured through
reflective memos, documenting team discussions, sys-
tematic cross-checking of coding, and transparent theme
development.

Findings

Invitations to participate in the study were sent to 82 eli-
gible participants (70 contacts in the first recruitment
phase and 12 additional contacts in the second phase).
We received two refusals (one due to time constraints
and one due to a change in professional position) and 58
non-responses. Nineteen (27.1%) participants responded
positively in the first recruitment phase, and three (25%)
HCWs agreed to participate in the second phase. Data
saturation was reached at this point, and no further par-
ticipants were recruited. In total, 22 HCWs working at
21 secondary and tertiary hospitals across 16 countries
were interviewed between June 2022 and April 2023
(Table 1, Additional file 2). For two hospitals, individual
interviews were conducted with multiple AMS team
members with different roles (two participants from one
hospital and three from the other). Furthermore, two
participants worked at two hospital sites and referred to
their respective experiences in both hospitals during the
interview. All participants had conducted at least one
PPS on antimicrobial prescribing in their hospital as part
of the Global-PPS project. Ten participants held senior
leadership roles, such as heading the AMS or infection
prevention and control (IPC) committee. Five com-
bined leadership with operational AMS tasks (e.g. AMS
team coordinator), while seven participants had mainly
operational roles (e.g., data collection, ward rounds, pre-
scription monitoring). Interviews were between 36 and
67 min long, with a mean duration of 50 min.

AMS implementation determinants

Factors influencing the implementation process at the
HCWs’ institution were identified from all seven TICD
checklist domains. These determinants presented as a
dynamic continuum of barriers and facilitators rather
than as isolated factors and clustered around four over-
arching themes: (1) institutional support and resource
allocation, (2) AMS team functioning, roles, and exper-
tise, (3) adoption and integration of AMS recommenda-
tions, and (4) data-driven decision-making. A complete
list of all identified determinants is available in Addi-
tional file 3. The following section will describe the 26 key
determinants that substantially impacted the implemen-
tation process in participating hospitals (Fig. 1).
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Table 1 Participant characteristics
Participant characteristics (N=22)

Age in years, mean (range) 46 (36-64)
Years of professional experience, mean (range) 17 (6-35)
Gender, n (%)

Male 12 (54.5)

Female 10 (45.5)
Profession, n (%)

Clinical microbiologist 8(364)

Infectious diseases specialist 7(31.8)

Pharmacist/pharmacologist 3(13.6)

Other* 4(18.2)
Region, n (%)**

Africa 8(36.4)

Asia 9 (40.9)

LatinAmerica 3(13.6)

Europe 2(9.1)
World Bank country classification 2023, n (%)

Low-income country 4(18.2)

Lower-middle-income country 12 (54.5)

Upper-middle-income country 6(27.3)
Hospital type- complexity of care, n (%)

Tertiary 16 (72.7)

Secondary 5(22.7)

Tertiary (paediatric) 1(4.5)
Hospital type- financing and organisation, n (%)

Privatet 9 (40.9)

Public 13 (59.1)

* Including: nurse, infection control officer, clinician, epidemiologist
** Countries listed in additional file 2

T Including for-profit and non-profit hospitals

Theme 1: institutional support and resource allocation for
AMS

Support from hospital leadership was a key facilitator
through allocating resources, providing mandates and
authority to AMS teams, active participation in AMS
meetings, and assisting with conflict resolution. In other
settings, deprioritisation of AMS by hospital leadership
was a barrier. Participants noted that leadership was
often reluctant to invest in ASPs, as they perceived cost-
saving benefits as long-term rather than immediate.

In my current hospital, the administration is very
supportive. In my previous hospital, we also had a
lot of support from the administrators. They them-
selves were pushing for these things, so the task
becomes easier. Administrative will and empowering
the stewardship committee to act and get into a dis-
cussion with the clinicians, if needed, is very impor-
tant. (116, clinical microbiologist)

They don’t see stewardship generating money physi-
cally, the way patients pay for services. It doesn’t
come from here. So the funds you generate for them
from stewardship are indirect, you know, as in they
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have to spend less. And the chief executives don’t like
that kind of story. They want money directly, in cash.
(107, clinical microbiologist)

Some participants relied on external, non-governmental
organisations to fund their ASPs, but the sustainability
of these sources was often uncertain, leading to disrup-
tions in activities. While the Ministry of Health facili-
tated hospital ASP implementation in certain countries
(e.g. through guideline development), bureaucratic pro-
cesses at various administrative levels also slowed down
the roll-out of ASPs.

There’s a national stewardship policy, which expired,
1 think, in 2022. And there’s another one being devel-
oped. But there doesn’t seem to be a translation of
what national would want to do to the peripheral
level because the necessary logistics for the periph-
ery to be effective are not being put in place. (115, ID
specialist)

Theme 2: AMS team functioning, roles, and expertise
Composition, role and team dynamics Several factors
influenced participants’ engagement in AMS, such as pro-
fessional background, connections, and personal interest.
In settings with designated funding or support systems,
HCWs more often engaged in AMS through their profes-
sional roles, whereas intrinsic motivation was a key deter-
minant in settings with little support. Not all hospitals
had an AMS team, committee, or formal structure. For
some participants, being the only individual working on
AMS in their institution was a major barrier to steward-
ship efforts.

Well, I am in infectious diseases... I know exactly
what the problems are with antimicrobial resis-
tance. And I know how antimicrobials are used. So,
it’s something I should do. It's my job... and there’s no
one, and there’s nothing, that works with you. You do
it because you want to do it. (105, ID specialist)

Where present, AMS committees, stand-alone or embed-
ded in the Infection Prevention and Control or Medicine
and Therapeutics Committee, mainly took up an advisory
role. The primary driver for implementation were the
daily, operational AMS teams. In hospitals with limited
support and a more bottom-up approach to AMS, teams
operated independently.

In my hospital, there is only the therapeutic commit-
tee and the infection prevention and control com-
mittee. So, there are two main things, but these two
commiittees are so broad... The main people working
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Barriers

Hospital leadership deprioritising
AMS

Unsustainable funding sources

A

Bureaucracy at various
administrative levels

governance structure

Lack of staffing and workload
constraints

Challenges in engaging pharmacy
and nursing staff (e.g., due to
hierarchical barriers)

[ Absence of institutional AMS

A A N N/

Gaps in AMS team members'
knowledge and skills in key areas

=

Limited access to structured AMS
training

N

Challenges in applying training
due to insufficient follow-up

-/

Resistance to AMS
recommendations (e.g., due to
emotional responses, fear of
reputational damage, or
hierarchical structures)

Prescriber autonomy and
disconnect from hospital-specific
goals

microbiology capacity

Ineffective measuring methods or
feedback mechanisms

Themes

Institutional support

and resource
allocation for AMS

O

AMS team
functioning, roles,
and expertise

-
R

Adoption and
integration of AMS
recommendations

-
C

Data-driven
decision-making
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Facilitators

Leadership engagement

Provision of financial and logistical

support

—

Ministry of Health guidance

members

Presence of a multidisciplinary
AMS team with defined roles

Mandates and decision-making
authority for AMS teams

Availability of tailored, hands-on
training

[Intrinsic motivation of AMS team

N/ U R L

various AMS educational

‘ Self-directed learning and use of
resources

Sharing experiences through
networks

Established communication and
trust between AMS team and
prescribers

Local antimicrobial use data for
AMS advocacy and education

Local antimicrobial use data to
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TICD checklist domains

C] Individual health professional factors
C] Professional interactions

C] Incentives & resources

[:] Capacity for organisational change

@ Social, political, and legal factors

A/ N

medical records

[ Absence or suboptimal use of

Paper-based or fragmented }

J

Fig. 1 Key determinants of AMS implementation in participating hospitals

define the scope of AMS

activities, and follow up on their

impact

AMS: antimicrobial stewardship, TICD: ‘Tailored Implementation for Chronic Diseases’ checklist of determinants of practice

on these commiittees are the heads of one or multiple
departments in the hospital. [...] It's so difficult for
them to focus on the actual work. So, I would say
that these two committees do not function very well
so far. (118, epidemiologist)

AMS activities were commonly led by ID specialists or
microbiologists. Other AMS team members included
pharmacists, specialists (non-ID, e.g. surgeons), nurses,
IPC professionals and epidemiologists. A lack of staff-
ing for daily AMS activities (e.g. audit and feedback,
ward rounds) was a barrier, with many HCWs strug-
gling to balance AMS tasks with routine clinical duties.
In some training hospitals, ID fellows took on part of
these labour-intensive tasks under senior supervision.

Multidisciplinary involvement from pharmacy and nurs-
ing was considered valuable but challenging due to hier-
archical structures, gaps in AMS knowledge, and heavy
workloads. Formal mandates and decision-making
authority for the AMS teams were key facilitators.

Competencies and capacity-building While the
demand for AMS training was high, its availability var-
ied across settings. In places where tailored, hands-on
training was accessible, participants noted being able to
apply AMS principles more confidently. Most partici-
pants, however, had not received formal AMS training
and were primarily self-taught, relying on various educa-
tional sources. While this approach allowed some to build
AMS expertise and share knowledge with colleagues, its
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effectiveness depended on access to quality resources and
individual effort. Participants highlighted the need for
sustainable and accessible training opportunities, with
practical training and coaching seen as the most impact-
ful.

Everything I'm doing here, I do by myself with the
Internet. I teach myself from the Internet, then I go
back and teach my residents and nurses. (113, clini-
cian)

Participants identified key competencies needed in their
daily practice, among which communication and con-
vincing skills were considered essential (Additional file 4).
Gaps in knowledge and skills in key areas, such as devel-
oping guidelines, interpreting microbiology results, cre-
ating antibiograms, and using data to drive AMS actions,
hindered some from advancing AMS. While some had
received training in behaviour change techniques, the
lack of follow-up limited practical application. HCWs
without an infectious disease background sought special-
ised training in clinical aspects of antimicrobial therapy.

I attended certificate programs that focus on the
Pharmacotherapy of infectious diseases. So, it’s a
responsibility, not only to the hospital but also to
myself, that I need to improve myself. As a pharma-
cist I have knowledge. But to be honest, that’s not
enough, so I need to find more resources that can
help me improve myself so I can be of better service
in my hospital. (112, pharmacist)

Finally, participants noted that being part of an interna-
tional network like Global-PPS offered opportunities for
knowledge exchange, allowing them to learn from other
hospitals’ AMS strategies, tackle shared challenges, and
collaborate on research.

Theme 3: adoption and integration of AMS recommendations
This theme delves into the dynamics between AMS
team members and other HCWs, specifically explor-
ing the mechanisms driving acceptance and uptake of
recommendations. Resistance from prescribers to AMS
recommendations was a key barrier to implementation.
Underlying contributing factors were strongly dependent
on the context and included prescribers doubting the
safety of recommendations, emotional responses such
as frustration towards restrictions, hierarchies, concerns
over professional reputation and a lack of awareness
about the recommendations and their own prescribing
practices (Additional file 3).

I would cite the policy. I would cite the literature.
And they still believed that surgical site infections

(2025) 14:26

Page 6 of 14

would happen. We were continuously monitoring
surgical site infections, and it was very low. We keep
showing them the data. We have comparative data
before and after AMS—strict implementation of the
24-hour-stop. And the data is still the same. I don’t
know. It's just behaviour, probably. It's emotions
rather than science. (111, ID specialist)

While private hospitals typically had more resources for
their activities, AMS teams faced specific barriers, such
as attending physicians being less receptive to recom-
mendations, as they felt less strongly associated with
the hospital and had greater autonomy. Well-established
communication and trust between the AMS team and
other HCWs was identified as a key facilitator.

It’s a little bit easier now for me to talk with other
people because they know this is my job and I've
been doing it for many years, so the communication
is OK. So, once you get to do things again and again,
it helps build confidence. (114, nurse)

Theme 4: Data-driven decision-making
Data-driven decision-making was a recurring theme,
spanning all three previous themes. Local microbiology
reporting and data on antimicrobial use were essential for
AMS teams in securing leadership support, guiding AMS
activities, and improving communication with HCWs.
The absence or suboptimal use of microbiology capac-
ity in some settings was a major barrier to AMS imple-
mentation, hindering patient care and the development
of treatment guidelines. Where local microbiology data
were absent, literature from comparable settings was
used to inform guidelines, however, uptake was low as
prescribers perceived these guidelines as irrelevant to the
context.

The challenge is the lab. We don’t have a microbi-
ology lab here in the hospital. So, what I'm doing is
building a network to find those who can help come
and help us in the hospital build that laboratory.
(113, clinician)

All participants conducted at least one PPS through the
Global-PPS project to assess prescribing quality. For
some hospitals, this complemented existing activities; for
others, it initiated their AMS activities.

The Global-PPS primarily served as a tool for raising
awareness and facilitating education. Results were shared
during clinical meetings and ward rounds, initiating dis-
cussions on appropriate antimicrobial therapy and AMS
interventions. The immediate feedback and benchmark-
ing functionality of Global-PPS facilitated conversations
with local HCWs. Some participants used these findings
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to gain support from management, leading to resource
allocation, changes in structure like forming AMS com-
mittees, and the development of new policies.

In my hospital, 1 think obstetrics and gynaecology
is the best department. They use 90% cefazolin for
their surgeries. And they start it very early. How-
ever, the bad data came from the orthopaedic and
the surgery department. So, we used that as a tar-
get population. After we received the data, we did an
educational tour. We visited the orthopaedic depart-
ment and the surgeons to give them lectures about
antimicrobial prophylaxis. And we went to obstet-
rics and gynaecology to give them reinforcement and
give them positive compliments that they did very
well. (109, ID specialist)

Implementation-wise, Global-PPS data helped define the
scope of AMS activities and introduced participants to
concepts like the WHO AWaRe classification and recom-
mendations for preventing surgical site infections.

It gave us insight into areas. I mean, sometimes we
have blindness to certain things that are always hap-
pening and that you just take for granted. So, the
truth is, it was pinpointing a lot of things that we
already might have suspected and other things that
we didn’t have on the radar. (117, ID specialist)

While many hospitals identified improvement areas
through Global-PPS, only a few conducted repeated PPS
measurements to evaluate the impact of AMS interven-
tions. Some expressed the need for other data collection
methods, such as targeted audits, particularly when cer-
tain Global-PPS quality indicators did not align with their
specific settings or issues. However, many participants
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struggled to move beyond identifying areas for improve-
ment due to the implementation barriers described
above.

Beyond PPSs, some AMS teams used retrospective or
prospective audits to assess prescribing quality or moni-
tored the quantity of antimicrobial consumption (AMC)
through pharmacy records. These methods were often
perceived as more labour-intensive. Challenges also
included data retrieval from paper-based or non-inte-
grated record systems. Participants needed guidance on
selecting appropriate metrics and indicators, data analy-
sis, interpretation, and presenting data to stakeholders.
Feedback mechanisms varied, with some using active
communication, like individualised feedback and clinical
meetings, while others relied on less impactful methods
like automated emails or bulletin boards.

Implementation strategies

Many determinants were health system factors, which
were difficult for local AMS teams to address. While
participants often had to organise activities within the
constraints of these barriers, they also identified strate-
gies they felt helped them during AMS implementation.
(Table 2). Strategies focused on local engagement and
ownership, task-shifting, presenting the benefits of AMS
and leveraging quality improvement systems. Although
accreditation programs that mandated AMS generally
helped persuade management to invest in an AMS pro-
gramme, their effectiveness was limited when designed
as checklists rather than promoting integrated activities
and sustainable quality improvement.

Stages of AMS implementation

Hospitals were at different stages of implementation,
with fewer progressing through each subsequent stage
(Fig. 2).

Table 2 Examples of strategies used by local teams to enhance AMS implementation

Strategy

Examples of specific activities

Encouraging engagement and local ownership

- Involving clinical disciplines in the creation of guidelines and AMS implementation

- Identifying champions/early adopters among targeted HCWs
- Identifying champions among leaders, hospital management

Visualising benefits of ASPs in terms of clinical outcomes

- Gathering, presenting, and discussing existing evidence with targeted HCWs

- Conducting local studies and surveillance, if feasible (e.g. surgical site infection
surveillance)
- Showcasing success stories

Visualising benefits of ASPs in terms of economic impact
Tailoring communication and education to targeted HCWs
needs and learning style

Leveraging existing systems for quality improvement & patient
safety

Task shifting & promoting multidisciplinary collaboration

- Providing evidence to convince management of the cost-effectiveness of ASPs

- In-person AMS approach, case-based interactions at the interface between clinical
disciplines and microbiology or infectious diseases

- Using accreditation systems to obtain support and resources for AMS activities

- Training the available workforce of non-specialised HCWs e.g., nurses and phar-

macists, to increase involvement in AMS activities and empowerment to initiate
dialogue with prescribers

Establishing a culture of mentorship within the AMS team

- Support for junior AMS team members by more experienced colleagues

AMS: antimicrobial stewardship, ASPs: antimicrobial stewardship programmes, HCWs: healthcare workers
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Pre-implementation ( 3 hospitals)
Involving key stakeholders
Creating a governance structure
Gathering available data

Development (5 hospitals)
Inventorising, prioritising and setting up facility-level core
elements

Targeted interventions (8 hospitals)

Planning
Identifying and prioritising areas for improving
antimicrobial prescribing

Identifying quality indicators and targets

Implementation
Designing & implementing AMS
interventions to address the identified
areas for improvement

Measurement (3 hospitals)
Measuring impact of
interventions using relevant
metrics and data collection
methods

Institutionalisation
(2 hospitals)
Continuous quality
improvement
embedded into
institution's routine
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Examples of activities in participating

hospitals

Establishment of an AMS committee
Creation of a daily, operational AMS team
Writing up a facility-level AMS action plan

Monitoring/surveillance systems (AMR, AMU, HAI )
Developing or reviewing guidelines

Systematic education and training for HCWs

Audit and feedback: targeting certain wards,

coducting random spot audits

Targeted educational interventions

Restriction of antimicrobials using AwaRe-based
groups, automatic stop orders for surgical

prophylaxis, antibiotic cycling...

Documentation policies

Repeated PPS measurement to evaluate intervention

Repeated DDD measurement to evaluate intervention

Bi-annual PPS to monitor quality indicators

Fig. 2 Stages of AMS implementation and examples of activities in participants'institutions
*Stages of implementation are derived from the study data. Each stage shows the number of hospitals at that stage at the time of the study. AMR: anti-
microbial resistance, AMS: antimicrobial stewardship, AMU: antimicrobial use, HAI: healthcare-associated infections, HCWs: healthcare workers, PPS: point

prevalence survey, DDD: defined daily dose

The importance of the identified determinants varied
across different stages of AMS implementation. Hospi-
tal support, financial resources, and diagnostic capacity
were essential throughout the implementation process.
However, their absence posed significant barriers during
the early stages. Many participants were still identifying
prescribing challenges rather than implementing targeted
interventions. Moving forward required a multidisci-
plinary team, supported by trained staff to facilitate key
activities such as audits and feedback.

AMS implementation was further shaped by the com-
petencies of AMS teams, particularly their skills in
behaviour change strategies, guideline development and
data analysis and interpretation. Many hospitals imple-
menting targeted interventions lacked a structured
planning phase or a systematic approach to outcome
measurement. Common barriers included suboptimal
evaluation methods and difficulties in data retrieval, leav-
ing many without clear evidence of AMS impact.

Key determinants of implementation were broadly
consistent across income levels, but severe resource
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limitations were particularly emphasised in the four
Sub-Saharan African low-income countries (LICs). In
these settings, implementation efforts relied on short-
term funding and were driven by individual motivation
and professional networks. No substantial differences
were observed between lower-middle-income (L-MICs)
and upper-middle-income countries (U-MICs); some
well-resourced L-MIC hospitals had progressed further
in AMS implementation than certain poorly resourced
U-MIC hospitals. In better-resourced hospitals, key
challenges and facilitators were more closely related to
the adoption and integration of AMS recommendations
rather than resource constraints alone.

Discussion

AMS implementation determinants and strategies

This study explored the AMS implementation process
in a set of hospitals in the Global-PPS network. The het-
erogeneity of ASPs and the many interrelated determi-
nants underscore the importance of local context and the
need for tailored AMS approaches. While many of these
determinants are well-documented in the literature, we
identified those that had the largest impact on the imple-
mentation process and that may be prioritised in the
development of future AMS implementation models [8,
9,19, 20].

A lack of sustainable funding and leadership sup-
port was a major barrier throughout implementation.
Identifying AMS champions among hospital leader-
ship, making a cost-effectiveness business case for AMS,
and leveraging accreditation systems, were identified as
potential strategies to secure institutional support. Sev-
eral national and international accreditation schemes
do include requirements for infection prevention and
AMS [21-23]. However, some participants noted that,
in practice, AMS within accreditation processes some-
times remained a checklist exercise rather than leading
to integrated activities and sustainable improvement.
Given the substantial resources required for accredita-
tion, it is necessary to ensure that these processes move
beyond checklists and translate into meaningful, contex-
tually relevant, and feasible improvements [24, 25]. While
AMS-specific accreditation programmes exist in certain
high-income countries [26—28], the Global Antimicrobial
Stewardship Accreditation Scheme (GAMSAS), is now
working towards supporting organisations globally estab-
lish measurable and sustainable ASPs through accredita-
tion [25, 29].

The fact that most key determinants related to the com-
position, dynamics, and competencies of the operational
AMS team highlights the driving force of these teams.
Task-shifting was used as a strategy by training pharma-
cists and nurses to take on active roles. Successful phar-
macy-driven ASPs in LMICs have shown the vital roles
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of clinical pharmacists in audit and feedback, data collec-
tion, education, and IPC interventions [30—34]. Similarly,
bedside nurses have a critical role in patient monitor-
ing and communication, specimen collection, and pre-
scription review [35]. Incorporating AMS training into
curricula and providing continuous education tailored
to the needs of the HCW group can strengthen nurses’
and pharmacists’ contributions to AMS [31, 35-37].
Useful approaches to impactful AMS education of non-
ID-trained staff include train-the-trainers programmes,
mentorship and collaborative learning [31, 32, 38]. How-
ever, these initiatives come with challenges related to
hierarchies, competencies, and heavy workloads. Hos-
pital leadership, clinicians, and stakeholders must also
recognise and support nurses’ and pharmacists’ central
role in AMS. Promoting interdisciplinary collaboration is
essential to addressing hierarchies and empowering these
professionals in their stewardship roles [39-41].

Microbiologists play a crucial role in AMS, as shown
by their high participation in this study and the various
microbiology-led ASPs. However, clinical microbiology
services were largely absent in certain hospitals, particu-
larly in Sub-Saharan Africa. This reflects the findings of a
recent survey, showing that only 1% of laboratories across
14 Sub-Saharan African countries perform bacterial test-
ing, with 14% of those unable to conduct antimicrobial
susceptibility testing [42]. In addition, trained microbi-
ologists are scarce in several LMIC settings; therefore,
besides strengthening diagnostic capacity, efforts should
be made to make clinical microbiology an attractive
career path for young professionals [43].

In several of the hospitals, AMS committees or teams
were embedded into the hospital’s existing IPC or Medi-
cine and Therapeutics Committees. AMS and IPC are
complementary approaches to addressing AMR, and
coordinated efforts can lead to greater benefits than each
component individually [44, 45]. Making use of available
IPC structures and expertise, e.g., in HAI surveillance,
could be a valuable strategy in the development of ASPs
[46].

While the required competencies for AMS teams are
well-documented, our findings emphasise the need for
training in behaviour change strategies, guideline devel-
opment, and data-driven planning for ASPs [3, 47].
Despite the recognition of behaviour change approaches
in AMS, social science expertise is still lacking within
AMS teams [10, 48]. Theoretical frameworks have been
developed to guide AMS teams in (1) defining the prob-
lem in behavioural terms and evaluating its determinants,
(2) designing contextualised interventions to address the
behaviour, and (3) evaluating their impact [10, 49-52].
However, the study participants who received training
in behaviour change expressed a need for follow-up and
guidance to translate theoretical principles into practice.
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Therefore, efforts should be made to make these frame-
works more practical and feasible for those working on
AMS implementation. To ensure sustainability, AMS
team training can incorporate mentorship and coaching
from behaviour change experts, co-creation approaches,
as well as train-the-trainer programmes [53, 54]. Mean-
while, the evidence base of behaviour change interven-
tions in AMS in LMIC must also be strengthened to
inform policy and contextualised solutions [55].

The role of Global-PPS in AMS activities

This study provides new insights into the use of the
Global-PPS in AMS programmes. While previous
Global-PPS studies have mainly focused on reporting
antimicrobial use patterns, the AMS implementation
process was never explored in-depth [11, 56—60]. Global-
PPS was found to be a feasible tool to evaluate local
prescribing patterns in resource-limited settings, par-
ticularly compared to other methods such as prospective
audits. While Global-PPS results were primarily used for
education and stakeholder engagement, they also helped
identify improvement areas and follow-up interventions.
However, hospitals still face challenges in turning these
findings into effective AMS interventions. Previous stud-
ies in LMICs show similar trends, with many using the
Global-PPS to measure antimicrobial use but struggling
to link it to sustained AMS efforts [61, 62]. These find-
ings also align with a previous survey in the Global-PPS
network, highlighting the need for better integration
of measurement and intervention in ASPs [13]. Many
ASPs did not use a systematic quality improvement
approach, making it difficult to assess and improve inter-
ventions [3]. To enhance AMS implementation, future
efforts should focus on training teams in data collec-
tion methods, analysis, interpretation and visualisation.
Local teams also need support in using data to identify
improvement areas and design targeted, practical inter-
ventions. The collaborative nature of the Global-PPS
network presents a valuable opportunity for knowledge
exchange and sharing of best practices, which could help
strengthen AMS programmes across settings.

Strengths and limitations
This qualitative study provided insights into the perspec-
tives of HCWs involved in AMS in a set of secondary
and tertiary care hospitals in U-MIC, L-MIC, and LIC
settings. The inclusion of different disciplines yielded
rich data, giving insights into the dynamics of the AMS
teams. The use of the integrated checklist of determi-
nants of practice (TICD Checklist [15]) during data col-
lection and analysis allowed us to get a broad overview of
barriers and facilitators of AMS implementation.

This study had certain limitations. During recruit-
ment, approximately one in four invited HCWs agreed
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to participate. This could have been due to the sensitive
nature of the interview topic, participants’ availability,
staff turnover, or language barriers. To mitigate these
concerns, we provided clear information about the study,
allowed participants to ask questions in advance, offered
flexible scheduling, provided the option for interviews in
French, and ensured confidentiality through the informed
consent process. Despite the recruitment challenges, the
study reached data saturation, meaning we found no new
themes or insights from additional interviews.

Purposive sampling was used to ensure diversity in
geographical regions, socioeconomic settings, and pro-
fessional groups. However, certain stakeholder voices
in AMS, such as nurses, were underrepresented in
this study. Similarly, hospital administrators were not
included, as participants were HCWs more directly
involved in AMS implementation. Given the key role of
both nurses and hospital administrators in AMS, this
may mean that certain key perspectives were not fully
captured. Moreover, determinants relating to acceptance
and uptake of recommendations were studied from the
perspectives of AMS team members rather than the tar-
geted HCWs. We recognise the value of expanding the
scope in future research by including additional stake-
holders in the hospital AMS implementation process.

This study was initiated in response to requests from
hospitals in the Global-PPS network developing their
ASPs. Therefore, the hospitals in this study all had a cer-
tain level of AMS implementation. Many participants
had prior engagement with the topic, likely shaping
their perspectives. The focus was on secondary and ter-
tiary healthcare, excluding primary-level or community
healthcare centres, which constitute a significant part of
LMIC healthcare settings. Therefore, this study is unrep-
resentative of the broader LMIC setting. Due to the large
heterogeneity in types of hospitals included, and associ-
ated health system factors, we were unable to evaluate
differences between LIC, L-MIC, and U-MIC settings.

Finally, interviews were conducted by the first author,
who was involved in the coordination of the Global-PPS
project. While this pre-existing relationship may have
influenced participants’ responses, we took deliberate
measures to mitigate this. Before and during the inter-
views, participants were explicitly encouraged to share
both positive and critical feedback with the reassurance
that honest responses would be valued and would not
impact their engagement with the project.

Implications for practice and future research

Our findings highlight key barriers, such as limited
funding and diagnostic capacity, that continue to hin-
der AMS progress in LMICs. Addressing these barriers
must remain a central focus in both practice and future
research. Based on our findings, we formulate key areas
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where AMS efforts can be strengthened to address the
realities of healthcare settings in LMICs.

Bridging the gap between measurement and
action Research should focus on developing practical
models and tools that facilitate data-driven AMS efforts.
Strengthening support for AMS teams in translating data
into targeted interventions—through training, mentor-
ship, or peer learning—could increase the impact of mea-
surement activities.

Rethinking AMS training methods AMS training
should go beyond technical knowledge and provide AMS
teams with hands-on problem-solving skills that apply to
their specific settings and constraints. Collaborative inter-
national projects like Global-PPS offer a valuable platform
for shared learning [63]. Initiatives like the drive-AMS
project take this further and aim to build capacity by cre-
ating local hubs focused on AMS training and expert con-
sultancy [64].

Expanding the evidence base for behaviour change
interventions in LMICs While our study focused on the
implementation determinants of AMS, we also identified
certain strategies used by participants, such as task-shift-
ing and mentorship. However, the evidence regarding the
impact of these strategies remains limited. Future research
should explore which behaviour change strategies are
most effective in specific contexts and how they can be
practically integrated into AMS practice. This research
should aim to identify feasible, context-specific inter-
ventions that can be adapted to local healthcare settings.
Hub-and-spoke networks or tele-antimicrobial steward-
ship (TASP) have been suggested as models to facilitate
AMS implementation in resource-constrained environ-
ments. However, further evaluation of their impact and
scalability is needed [65—-67].

Conclusions

This study provides insights into the real-world AMS
implementation process in hospitals across LMIC set-
tings in the Global-PPS network. Key implementation
determinants that may be prioritised in AMS imple-
mentation include leadership support, AMS team com-
petencies, sustainable funding, diagnostic capacity,
reliable microbiology and antimicrobial use data, and
multidisciplinary AMS teams. AMS teams approach
these challenges using strategies like task shifting, local
engagement and ownership, and leveraging existing sys-
tems for quality improvement. Opportunities may lie
in bridging the gap between measurement and action,
rethinking training methods, and expanding the evidence
base for behaviour change approaches to AMS in LMIC
hospitals.
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