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Background: Evidence shows limited adherence to antimicrobial stewardship (AMS) principles.
Objectives: To identify educational gaps and systemic barriers obstructing adherence to AMS principles.

Methods: A mixed-methods study combining a thematic analysis of qualitative interviews (January-February
2021) and inferential analysis of quantitative surveys (May-June 2021) was conducted. Participants from
France, the USA, Mexico and India were purposively sampled from online panels of healthcare professionals
to include infectious disease physicians, infection control specialists, clinical microbiologists, pharmacologists
or pharmacists expected to apply AMS principles in their practice setting (e.g. clinic, academic-affiliated or com-
munity-based hospital). A gap analysis framework guided this study.

Results: The final sample included 383 participants (n=33 interviews; n=350 surveys). Mixed-methods findings
indicated suboptimal knowledge and skills amongst participants to facilitate personal and collective application
of AMS principles. Survey data indicated a gap in ideal versus current knowledge of AMS protocols, especially
amongst pharmacologists (A0.95/4.00, P<0.001). Gaps in ideal versus current skill levels were also measured
and were highest amongst infectious control specialists (A1.15/4.00, P<0.001), for convincing hospital execu-
tives to allocate resources to AMS programmes. Already existing systemic barriers (e.g. insufficient dedicated
time/funding/training) were perceived as being aggravated during the COVID-19 pandemic (72% of survey par-
ticipants agreed). Reported gaps were highest in India and France.

Conclusions: The educational needs of professionals and countries included in this study can inform future con-
tinuous professional development activities in AMS. Additional funding should be considered to address per-
ceived systemic barriers. Local assessments are warranted to validate results and suitability of interventions.

Introduction

Antimicrobial stewardship (AMS) programmes are increasingly
being implemented by healthcare professionals (HCPs) to im-
prove prescribing practices of antibiotics, reduce the threat im-
posed by MDR organisms (MDROs) and altogether increase
patient safety and health outcomes." This approach was recom-
mended by the WHO as part of national action plans in 2016, in
line with other expert recommendations, advocating for a high

level of collaboration across disciplines (e.g. pharmacy, infectious
disease, epidemiology, microbiology) and countries to ensure
proper safety measures are followed.? However, this can be com-
plicated by national variations in the precise role of each profes-
sion group, and as such, the nature of their involvement in AMS.*

Although few high-income countries, such as the USA and
France, have made it mandatory for hospitals to follow AMS pro-
tocols,”> implementation and adherence to such efforts have
been lagging in other countries, where political systems may
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not prioritize patient safety and/or cannot afford costs associated
with training and capacity-building interventions.®” However, the
lack of policies and mandates enforced at the national, regional
or hospital level should not deter individual stewards from provid-
ing their colleagues with mentoring opportunities that promote
best practices in one’s setting.® A recent study found that local,
evidence-based AMS guidelines were used in 96% of North
American hospitals, compared with 77% in Latin America, 72%
in Europe and 76% in Asia.® AMS facilitators’ efforts were in-
person training for a range of HCPs, locally relevant evidence-
based guidelines and the establishment of a multidisciplinary
team who monitor and manage AMS.® Given education is a
known facilitator to implementation, it is essential to gain a bet-
ter understanding of the educational needs and current practice
gaps that might hinder the implementation of strategies aimed
to enhance adherence to AMS principles.® To identify the educa-
tional needs of HCPs in AMS, this study assessed the current
knowledge, skills and beliefs of HCPs, in addition to systemic bar-
riers that obstruct adherence to AMS principles, which is the focus
of this paper. Knowledge, skills and belief gaps hindering the op-
timal diagnosis, treatment and management of AMR were also
investigated by this study and already covered in a conference
presentation at the European Society of Clinical Microbiology
and Infectious Disease conference.'®

Methods
Ethics

This behavioural and educational research study was conducted in ac-
cordance with the Declaration of Helsinki and national ethical standards
(i.e. the Tri-Council Policy Statement: Ethical Conduct for Research
Involving Humans, TCPS). The research protocol and related documents
were reviewed and approved by an independent review board (IRB
Veritas, tracking number: 2020-2437-3247-2, study number:
GR-24-004). Informed consent was obtained from all study participants
prior to participation in the study.

Study design

An exploratory sequential mixed-methods design (Figure 1) was used to
conduct a needs assessment of HCPs involved in AMS, in which a qualita-
tive phase was used to explore emerging themes and a quantitative
phase was used to validate the extent to which the themes identified
in the qualitative phase can be generalized, to identify specific areas
where an educational intervention is warranted.** Findings contextua-
lized in light of the literature and expertise of clinical (co-authors D.A.G.,
M.V.V.and A.A., and acknowledged contributor D.N.) and educational ex-
perts (co-authors P.L., M.A. and S.P.). As neither qualitative nor quantita-
tive data alone provide a complete picture of reality, a mixed-methods
design was selected as the most appropriate methodology to achieve
the research objectives.’?"'> A gap analysis framework was applied to
identify discrepancies in knowledge, skills and beliefs between the current
(i.e. ‘what is’) and ideal state (i.e. ‘what should be’), as means to better
understand the educational needs of HCPs that can be addressed
through continuous medical education (CME)*® and professional develop-
ment (CPD) activities.? Barriers contributing to identified gaps were ex-
plored across multiple levels (i.e. individual, group and systems).?’

Recruitment

Participants in the qualitative and quantitative phases were recruited se-
quentially from two discrete international research panels of HCPs eager

to share their perspectives on healthcare improvement. Panels operated
in compliance with the guidelines of the International Chamber of
Commerce and European Society for Opinion and Marketing Research.'®
Eligibility and purposive sampling criteria were identical for both study
phases. Potential participants within each panel were identified on the basis
of their location and area of healthcare expertise, then invited via e-mail di-
recting those interested towards a secured website for eligibility screening.

Participants were deemed eligible if they selected: (i) infectious disease
physician (ID), clinical pharmacologist (CPO), clinical pharmacist (CP), clinic-
al microbiologist (CM), infection control specialist (ICS), infection control
professional/practitioner or hospital epidemiologist as their primary profes-
sion or specialty; (i) France, the USA, Mexico or India as their practice loca-
tion and (iii) at least 3 years of practice in their given profession. ID, CPO or
CP were included if they reported being involved in the prescription of anti-
microbial agents and caring for a minimum of 30 patients per month with a
proven or suspected infection. CM were included if they tested a minimum
of 50 specimens per month suspected of an infection and had a minimum
of 5% of microbes encountered per month classified as MDROs. ICS had to
be involved in aninfection control committee and address at least 20 infec-
tion outbreaks per year. Those who reported being retired or in a research/
teaching role only, not aware of what AMS is, or not knowing the key prin-
ciples of AMS were excluded. Purposive sampling was used to ensure a var-
iety of HCP profiles were included (e.g. practice settings, locations and years
of practice).’® The honoraria provided following participation was adjusted
based on country of practice, profession and nature of participation (inter-
view/survey), which was approved by the ethics review board to ensure fair
compensation for time and effort. Qualitative target sample sizes were cal-
culated based on experience with similar projects,®?! and expectations to-
wards reaching data saturation.?” Quantitative target sample sizes were
calculated so that y? tests between five subgroups on a dichotomic variable
would produce a statistical power of 0.8, assuming a=0.05 and a large ef-
fect size (Cohen’s w=0.5).

Data collection

An unstructured search of the literature was conducted to informa 1 h
facilitated discussion between co-authors on specific topics for investiga-
tion. The discussion led to the development of a semi-structured inter-
view gquide in English, consisting of predetermined, open-ended
questions and examples of probes (see Appendix S1, available as
Supplementary data at JAC-AMR Online).?> Materials were translated
into French and Spanish. Professional moderators (with a background in
healthcare research) were briefed by the co-authors on the interview
guides and trained to ask spontaneous open-ended questions to maxi-
mize both flow and richness of data collection.!® Interviews were
45 min and were conducted via a secured conference call in respective
languages between January and February 2021. Recordings were tran-
scribed and translated into English.

Survey development (in English) followed best practices,?* with items
generated from the themes identified from interview data and formu-
lated as closed-ended survey questions to determine the extent to which
specific perspectives were shared between different professions, settings
and experience levels. Content and face validity were ensured by clinical
expert review (co-authors D.A.G., M.V.V. and A.A., and acknowledged con-
tributor D.N.) for appropriate clinical verbiage and relevance. A five-point
Likert-type response scale was used to measure participants’ perception
of their current versus ideal knowledge and skill levels (1, no knowledge/
skill; 5, expert knowledge/skill). A Likert scale was also used to assess
agreement with statements (1, strong disagreement; 5, strong agree-
ment). Cases with multiple choice answer questions were developed by
co-authors D.A.G., M.V.V. and A.A. to obtain a more objective assessment
of participants’ knowledge and beliefs potentially driving an approach to
fostering compliance with AMS compliance recommendations (see full
case in Appendix S2). Given the contextual circumstances that can affect
clinical practice (e.g. resources), case questions did not always have a
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Study design

Identify context and priorities

* Literature review

* Subject matter expert interpretation
* Design of data collection tools based on above

Data collection

Phase 1: Qualitative exploration

Interviews (n=32)

* 45 min telephone interviews
» Discussion of findings with
subject matter experts

Phase 2: Quantitative validation

Surveys (n=350)

* 20 min online survey

Analysis of findings

* Analysis of qualitative and quantitative data

* Triangulation of findings, sources

* Interpretation with steering committee
* Identification of gaps, needs, barriers and challenges
* Identification of educational needs and recommendations for

educational initiatives

Figure 1. Steps in mixed-methods exploratory sequential study design, data collection and analysis.

right or wrong answer. The survey was translated into other languages
(French and Spanish), programmed and beta tested online, before being
distributed between May and June 2021.

Analytical plan

A coding tree was developed a priori based on what was already known
from the literature review, expert consultation, the gap analysis frame-
work, study objectives and interview guide, and used in NVivo software
(QSR International Pty Ltd, 2018, v.12.0) to categorize qualitative data
from transcribed interviews.® An intercoder reliability test was performed
on a first transcript among two professional researchers under the super-
vision of co-author P.L. to ensure consistent coding.?® Overall, strong
agreement between coders was found. Necessary changes in the coding
tree (e.g. merging or redefinition of categories) were discussed among re-
searchers to optimize representation of interview content.?® An inductive
revision of the coded content, guided by the grounded theory approach,?’
was then performed to identify emerging themes and patterns across
professions and countries.?®

Quantitative data were analysed in SPSS Statistics (v.27.0, IBM Corp.,
Armonk, NY, USA). Ideal versus current knowledge/skill were computed
as a ‘gap’ if the ideal rating provided by a participant was greater than

their current rating, leading to dichotomized variables (0, no gap; 1,
gap). Agreement ratings were grouped into three categories (1 and 2, dis-
agree; 3, neutral; 4 and 5, agree). Descriptive analyses were performed to
obtain means and frequencies. Paired t-tests were conducted to identify
differences between ideal and current mean ratings at a=0.05 for each
country or profession subgroup. x° tests were performed on categorical
data at a=0.05 to assess differences in distribution between demograph-
ics (e.g. countries). The reporting guidelines used for this mixed-methods
study are outlined in a recent publication.?®

Data integration and trustworthiness

Integration of findings was possible as the literature review and qualita-
tive findings set the foundations for the development of quantitative
measures.'? The rich contextual data derived from interviews were vali-
dated by quantifying observed patterns and trends in a larger sample
(i.e. survey). Findings were compared and contextualized with the per-
spectives of multiple educational (co-authors P.L., M.A. and S.P.) and clin-
ical experts (co-authors D.A.G, M.V.V. and A.A., and acknowledged
contributor D.N.), through a process called ‘triangulation’. This helped ob-
tain a more ‘complete’ and ‘trustworthy’ understanding of the phenom-
ena, contrary to single-method, single-observer type studies.'>*°
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Results

This study involved 383 participants: 33 in the qualitative phase
and 350 in the quantitative phase. This included 96 1D, 54 CPO,
53 CP, 90 CM and 90 ICS, distributed comparably among the
four participant countries (Table 1). In the qualitative phase,
88% (29/33) of participants had an AMS programme in their clin-
ical practice and 76% (25/33) were AMS committee members,
compared with 85% (296/350) and 57% (200/350) in the
quantitative phase. The quantitative sample of participants lo-
cated in Mexico had a significantly larger proportion of AMS com-
mittee members (89%, 73/82), compared with other countries

Table 1. Characteristics per sample and profession

(France 44%, 39/88; India 41%, 34/83; USA 56%, 54/97; P<
0.001).

Triangulated data identified individual knowledge and skill
gaps affecting the application of AMS recommendations. Gaps
in leadership and communication skills to adequately educate
colleagues on AMS recommendations and foster compliance
with best practices were found. Insufficient funding and number
of trained HCPs, especially during the COVID-19 pandemic, were
identified as key barriers to the proper implementation and func-
tioning of AMS. Qualitative data presented next are representa-
tive of the themes that emerged during the analysis. Additional
qualitative data can be found in Appendix S3.

D, CPO, CP, M, ICS, Total,
% (n) % (n) % (n) % (n) % (n) % (n)
Qualitative sample characteristics (n=9) (n=4) (n=4) (n=8) (n=8) (n=33)
Country
France 22 (2) 50 (2) 25(2) 25(2) 24 (8)
India 22 (2) 50 (2) 25(2) 25(2) 24 (8)
Mexico 22 (3) 50 (2) 25 (2) 25(2) 27 (9)
USA 22 (2) 50 (2) 25 (2) 25(2) 24 (8)
Years of practice
3-10 11 (1) 50 (2) 25(1) 37 (3) 25 (2) 27 (9)
11-20 44 (4) 50 (2) 75 (3) 25(2) 62 (5) 48 (16)
21+ 44 (4) 37 (3) 13 (1) 24 (8)
Involvement in AMS committee
Non-committee members 22 (2) 50 (2) 37 (3) 13 (1) (8)
AMS committee members 78 (7) 50 (2) 100 (4) 62 (5 87 (7) (25)
Setting
Academic hospital 67 (6) 50 (2) 75 (3) 62 (5) 50 (4) 61 (20)
Community hospital 33(3) 50 (2) 25(1) 37 (3) 50 (4) 39 (13)
Quantitative sample characteristics (n=87) (n=50) (n=49) (n=82) (n=82) (n=350)
Country
France 23 (20) 28 (14) 26 (13) 24 (20) 26 (21) 25 (88)
India 26 (20) 22 (11) 20 (10) 26 (21) 26 (21) 24 (83)
Mexico 24 (21) 22 (11) 20 (16) 24 (20) 24 (20) 23 (82)
USA 30 (26) 28 (14) 33 (16) 26 (21) 24 (20) 28 (97)
Years of practice
3-10 35(29) 46 (23) 31 (15) 35(29) 38 (31) 36 (128)
11-20 44 (38) 44 (22) 47 (23) 49 (40) 47 (34) 45 (157)
21+ 22 (19) 10 (5) 22 (11) 16 (13) 21 (17) 19 (65)
Involvement in AMS committee
Non-committee members 33 (29) 66 (33) 39 (19) 41 (34) 43 (35) 43 (150)
AMS committee members 67 (58) 34 (17) 61 (30) 59 (48) 57 (47 57 (200
Setting
Academic hospital 38 (33) 10 (5) 22 (11) 32 (26) 26 (21) 27 (96)
Community hospital 29 (35) 46 (23) 43 (21) 49 (40) 50 (41) 43 (150)
Community clinic/healthcare centre 6 (5) 22 (11) 8 (4) 9(7) 15 (12) 11 (39)
Multi-specialty physician group 15(13) 16 (8) 8 (4) 10 (8) 9(7) 11 (40)
Single-specialty physician group practice 8(7) (2) 2(1) 3 (10)
Solo practice 5 (4) (1) 14 (7) 3(12)
Other 2 (1) 1(1) 1(1) 1(3)

ID, infectious disease physicians; CM, clinical microbiologists; ICS, infection control specialists; CPO, clinical pharmacologists; CP, clinical pharmacists.
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Individual-level gaps in the application of AMS
recommendations

Qualitative data indicated HCPs involved in AMS committees were
able to gain knowledge pertaining to best practices in the diagno-
sis of infections and antibiotic prescription, as it was part of their
roles and responsibilities to stay current with emerging evidence.
In contrast, acceptance to follow AMS recommendations among
non-AMS committee members can be hindered by a lack of
‘knowledge’ and ‘education’, which has significant implications
on the prescription of antibiotics:

‘...amount of knowledge that one gains because of being in the committee
is quite different than generally doing a practice, when you are really into it
[being part of an AMS committee] you want to know what exactly antibio-
gram is and how is the antibiogram basis of collecting these swabs...’

Infectious disease physician, AMS committee member, India
Quantitative data showed significant knowledge gaps (P<
0.001) regarding the role of AMS in emergency response pre-
paredness towards outbreaks, especially among CM and ICS
(A1.05) and non-AMS committee members (A1.02, Table 2).
Significant knowledge gaps were found for AMS protocols put in
place, especially among CPO (A0.95), ICS (A0.97), non-AMS com-
mittee members (A1.05, Table 2) or HCPs practising in India
(A1.03) or France (A0.97, Table 3). Knowledge gaps were present
among AMS committee members. Similar patterns were found in
reported skill gaps (Tables 2 and 3) to apply AMS protocols.

Leadership and communication skill gaps affecting AMS
education and compliance

Interviewed participants observed resistance to AMS recommen-
dations in their settings, and described AMS leaders as

Table 3. Knowledge and skill gaps in AMS by country

demonstrating poor leadership and ability to build trust with
HCPs when enforcing compliance with best practice:

‘We need to have very strong, appropriate communication skills and go in
as a part of the team, and not come across as telling them how to practice
medicine, to try to convince them why this may be an alternative or a bet-
ter approach. It takes patience, it takes working with them.’

Infection control specialist, AMS committee member, USA

Quantitative data showed significant skill gaps (P<0.001) in
leadership among AMS committee members, especially ICS
(A0.91, Table 2) in the application of AMS protocols. Significant
skill gaps in communicating AMS recommendations to surgeons
were also found, especially among CPO (A0.90) and ICS (A0.88,
Table 2). Both skill gaps were more pronounced among HCPs
practising in India (A1.12, A0.98) and France (A0.91, Table 3).
Statistically significant differences in the distributions by country
were found for HCPs agreeing with the statement, ‘In my clinical
setting, there is an overall lack of trust between the AMS team
and HCPs’: 26% (21/82) in Mexico, 37% (36/97) in the USA, 46%
(40/87) in France and 80% (66/83) in India (P<0.001).

When presented with a case of poor compliance with local
guidelines for treatment of hospitalized patients with severe
community-acquired pneumonia, 71% (248/350) of survey re-
sponders selected, as a successful approach to improving compli-
ance, to send an e-mail notification to inform non-compliant
physicians they were being reported to their manager/superior.
Further, 58% (204/350) indicated they would instruct colleagues
to automatically change treatment if deemed inappropriate. »*
test results showed statistically significant differences in distribu-
tions across countries for the selection of these approaches
(Table 4).

France USA Mexico India

% (n/N) A % (n/N) A % (n/N) A % (n/N) A
Knowledge gap of...
The role of AMS in emergency response preparedness towards 75 (66/88) 0.99° 69 (67/97) 0.82° 66 (54/82) 0.74° 77 (64/83) 1.02°
outbreaks
Current AMS protocols in place in my clinical setting (only asked 71 (50/70) 0.97° 56 (56/84) 0.62° 54 (43/79) 0.51° 83 (52/63) 1.03°
to those with such programmes in place)®
Skill gap in...
Applying AMS protocols in clinical work® 73 (64/88) 0.91° 57 (55/97) 0.66° 50 (41/82) 0.48° 86 (71/83) 1.04°
Demonstrating leadership regarding the application of AMS 67 (26/39) 0.92° 46 (25/54) 0.43° 47 (34/73) 0.48° 88 (30/34) 1.12°
protocols (only asked to AMS committee members)®
Communicating AMS recommendations to surgeons® 72 (63/88) 0.91° 62 (60/97) 0.78° 46 (38/82) 0.46° 83 (69/83) 0.98°
Convincing hospital executives to allocate resources to AMS 70 (49/70) 0.93° 73 (61/84) 0.85° 58 (46/79) 0.76° 94 (59/63) 1.22°

programmes (only asked to those with an official AMS
programme in place)®

% (n/N)=gap prevalence (i.e. percentage of respondents for which ideal > current).

A=size of the gap (i.e. mean ideal —mean current).
“Difference by country in gap prevalence P<0.05.
®Mean ideal > mean current P<0.001.

2202 18q0100 +0 U0 1sonb Aq 6E81E.9/7600BIP/S/b/3I0IHE/IWEOE/WO00 dNO"dIWBPEDE//:SAY WO POPEOJUMOQ



Barriers to implementing AMS programmes

JAR

Table 4. Selected approaches to addressing poor compliance with AMS recommendations

USA Mexico India

France

(n/88) % (n/97) % (n/82) % (n/83)

%

Approaches to address non-compliance with AMS recommendations as a first intervention:

77
(82)

(56) 62 (51) 93

(90)
(87)

74 (65) 58
94 93

90
94

E-mail informing report to manager/superior®

(77) 99
95

94
84

(83)

Explain concerns and seek face-to-face meeting

(79
(76)

(69)
(76)

90
96

(79)
(83)

Gain insight into inappropriate behaviour (i.e. understand rationale for behaviour)

Provide and discuss evidence-based educational resources
Approaches to address recurring non-compliance with AMS recommendations as a second intervention:

93

92

(93)

—~ o~ o~ o~ —

—_— = = =

97

Gain understanding of ongoing poor practice and reinforce evidence-based recommendations in face-to-face discussion®

Agree on a communication pathway that benefits both parties

Inform physician that you will automatically instruct his colleagues to change treatment if deemed inappropriate®
Seek a meeting to share data on ‘peer practice’ of antibiotic use and formalize meeting through a letter®

Agree with all departments for a 6-month audit of CAP treatment with monthly feedback

See Appendix S2 for full question. Participants were asked to respond ‘true’ or “false’ for each of the above items being appropriate approached to addressing non-compliance with AMS

recommendations. The table reports frequency of participants who selected ‘true’ for each item by country.

“Difference by country in distributions P<0.001.

PDifference by country in distributions P<0.05.

Systemic barriers affecting the functioning of AMS
programmes

Both qualitative and quantitative data indicated a lack of re-
sources (time, funding and trained HCPs) across countries to im-
plement AMS programmes and ensure optimal functioning.
Qualitative data highlighted the challenge of prioritizing the func-
tioning of AMS programmes among leaders who have competing
roles and responsibilities:

‘I personally do too many things. So does my colleague, that I work with on
the hygiene front, we want to try and target more specific specialties, be-
cause we do not have time to manage all that.’

Infection control specialist, AMS committee member, France

Survey respondents reported experiencing a lack of resources
to implement AMS programmes in their practice: 37% (30/81) in
Mexico, 44% (42/96) in the USA, 52% (43/83) in India and 57%
(50/88) in France (P<0.001). Most HCPs agreed there should be
more trained HCPs to ensure proper AMS functioning: 75% (71/
95) in the USA, 76% (62/80) in Mexico, 86% (76/88) in France
and 98% (81/83) in India (P<0.05). Significant skill gaps (P<
0.001) to convince hospital executives of the need to allocate re-
sources to AMS programmes were found among HCPs with an of-
ficial AMS programme in their setting (especially CPO A1.05 and
ICS A1.05, Table 2). This skill gap was significant in all countries,
but more pronounced in India (A1.22, Table 3).

HCPs who were interviewed reported greater challenges inimple-
menting AMS protocols during the COVID-19 pandemic, validated by
72% (252/348) of survey participants, as there were fewer opportun-
ities to provide feedback in person and certainty about the appropri-
ateness of recommendations of antimicrobial agents:

‘...the educative part is over. That’s completely lost, because there’s no
contact, there’s no feedback at all, and it’s difficult to meet to explain
why. It’s feasible, but you can’t ask doctors burdened with wards full of pa-
tients to spend an hour or an hour and a half to do this. It’s unthinkable. So,
we’ve decided to stop that part of the program.’

Clinical microbiologist, AMS committee member, Mexico

Discussion

This study identified numerous gaps preventing HCPs in France,
the USA, Mexico and India from optimally adhering to AMS prin-
ciples, contributing to learning and behaviour change of collea-
gues, and to the prioritization of AMS at the individual,
organizational and systemic level (Figure 2). Consensus among
experts in both high- and low-income countries indicates that ef-
fective AMS implementation and functioning includes: hospital
leadership commitment, accountability, expertise in pharmacy
and infection management, education, practical training, moni-
toring, surveillance, continuous reporting and feedback.'>°
Given the important role of AMS committee members in role
modelling and supporting behaviour change among their peers,
the gaps in leadership and communication skills identified
among this group need to be addressed to ensure optimal sup-
port of AMS implementation at the institutional level.

The large proportion of AMS committee members who recog-
nized their own knowledge gaps of the role of AMS in emergency
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Knowledge gaps \I» Skill and confidence gaps \I» Team and attitudinal gaps ‘ll System/contextual barriers

Knowledge gap of AMS
protocols

Skill gap in applying AMS

—>] . .
protocols in practice

Legend:
Gap relevant mostly to non-AMS
committee members

and fostering compliance

Skill gap in convincing
hospital leaders to allocate
resources towards AMS

Gap relevant mostly to AMS
committee members

D Barrier affecting all HCPs

—»| collaborate with AMS

\ Skill gap in educating /
peers on AMS protocols

AMS not prioritized at the

Perceived resistance to
institutional level

committee members J

COVID-19 impacting the
application of AMS
protocols

Selected examples of existing educational resources to address identified gaps and barriers:

AMR and AMS e-Learning
Repository3®

WHO toolkit for AMS
programmes3’

s

CIDRAP
IDstewardship*°

Handshake
stewardship*?

Figure 2. Summary of identified gaps and barriers to AMS implementation and selected solutions (educational resources).

outbreak preparedness probably reflects the fact this study was
conducted in an ever-changing landscape during the pandemic.
Knowledge and skill gaps (individual-level factors) that hinder the
application of AMS protocols were reported by participants (both
AMS committee members and non-members). This evidence
contrasts with most recent literature that heavily focuses on sys-
tem and cultural barriers to AMS implementation, rather than
individual-level gaps affecting transfer of knowledge from one
HCP to another, and mutual behaviour change.'™* Although
the rationale for such focus is perfectly justified (i.e. behaviour
change is quasi-impossible in a system that does not support
such change), adherence to the core elements of AMS pro-
grammes equally requires a continuous assessment of the pro-
fessional needs of implementing parties.

Current evidence on antimicrobial resistance (AMR)** and AMS
suggests that culture has an important influence on behaviour
change and national action plans enacted in this field. A 2021 lit-
erature review particularly emphasized the need to build a culture
of trust ‘by providing mutual assurance for action’ as a way to en-
hance implementation of AMS,>? which is an ongoing need. Other
2021 studies have reported a concerning lack of multidisciplinary
commitment and global solidarity in AMR curtailment strategies.
This is attributed to ‘temporal myopia’ (i.e. lack of consideration of
long-term outcomes) and influences of capitalism that promote
‘perverse antimicrobial prescription’ without thorough assess-
ment of need.*>*® Additionally, a 2014 situational analysis of
India by Madhok et al.® found that ‘reporting of incidents related
to patient safety is seen as an act of complaining’, which ‘dis-
courages reporting or owning mistakes’. The authors of this study
agree and advocate for a cultural shift ‘that holds people account-
able without apportioning blame or using punishment’.®

These calls for action are particularly relevant considering
findings where strategies relying on threat and punishment,

rather than trust-building and empowerment, were identified
as ‘successful approaches’ by a higher number of HCPs in India
and France than in Mexico and the USA. Fortunately, HCPs who
participated in this study reported a need for improvement in
their current levels of knowledge and skill for different aspects
of AMS implementation, suggesting a recognition of educational
needs and openness to receiving education. In general, findings
from this study indicate the specific educational needs of HCPs
are different depending on the cultural context in which they
practice (defined, in part, by their country and practice setting).
Perceived differences in current versus ideal levels were highest
in India and France, compared with the USA and Mexico, which
was corroborated by the objective measures collected from the
case questions and information from qualitative data.

Numerous free AMS educational resources that address barriers
and enablers of stewardship currently exist, including the WHO prac-
tical toolkit to establishing AMS programmes in low- and
middle-income countries,?” recommended division of roles and re-
sponsibilities for AMS teams in Asia, *® the worldwide database of edu-
cational resources offered by JAC-AMR and BSAC,*° the Center for
Infectious Disease Research and Policy website,*’ updates on the
AMS by IDStewardship*! and the handshake stewardship approach
to providing feedback on antimicrobial prescription.*? Although these
might be helpful in addressing some gaps and barriers identified in
this study, co-authors recommend each practice setting conduct their
own local gap analysis to find targeted solutions to facilitating the im-
plementation and functioning of their AMS teams.

Limitations

This study remains exploratory in nature. Identified gaps and bar-
riers were mainly based on self-reported data, which can be prone
to bias. This was minimized through the use of open-ended
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questions during the qualitative phase, the inclusion of cases in the
quantitative phase (which assessed knowledge and clinical
decision-making more objectively) and the use of triangulation of
perspectives and methods.'® Inclusion of other affected parties in-
volved in AMS, such as hospital executives, could have enhanced as-
sessment and triangulation of factors affecting organizational and
systemic behaviour. Published evidence was used to provide partial
perspectives from the standpoint of these potentially affected
groups. Last, the limited number of participants and countries in-
cluded in this study prevented identification of robust patterns by
low versus high-income countries, which is an important variable
in the implementation of AMS programmes.®”** Similar distribution
by country between AMS and non-AMS committee members was
not possible. Given the exploratory nature of this study, no adjust-
ment or correction was applied to the a significance level (<0.05),
which could have cause overestimation of subgroup differences.

Conclusions

This exploratory mixed-methods study identified knowledge and
skill gaps that can hinder optimal implementation of AMS.
Findings from this study will contribute to the emerging pool of evi-
dence on successful factors to support optimal AMS implementa-
tion and functioning. Identified gaps can be a starting point for
studies of the educational needs of HCPs involved in antibiotic pre-
scribing, especially those working in countries where AMS may not
be instituted. Together with other assessments, findings from this
study can be used to guide HCPs towards appropriate and currently
available resources, and to inform the development of new inter-
ventions to meet specific needs of certain subgroups or populations.
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