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Background: Recent evidence highlights the critical influence nurses may have in antimicrobial stewardship (AMS). However, nurses’ express knowledge gaps and a lack of

confidence in leading AMS interventions.

The AMS competencies framework was developed to address these challenges by providing a foundation for optimizing AMS-related nursing interventions with guidance

and expected competencies that can be adapted to different practice settings and nursing categories.

Methods: The framework development began with a literature review of nurses’ role in AMS across all nursing practice settings and was followed by a cross-Canada survey

that involved 261 nurses, with 94% of respondents in non-prescribing roles and 6% in prescribing roles (nurse prescribers). Key survey findings were explored in virtual focus

groups. Findings from the literature review, survey, and focus groups informed the initial draft of the AMS competency framework. The draft underwent internal review, and

external validation through a Delphi Method with 33 reviewers and achieved high agreement (over 90%) on competency statements.
Results: The AMS competency framework is organized within a matrix of seven AMS domains, nurses’ roles, and the competencies (knowledge, skills, attitudes) that nurses

and nurse prescribers require to participate in AMS within their practice setting. The competencies are broadly divided into three types: Core, additional, and optional

competencies. Additionally, an evaluation framework provides individual nurses and partners with potential guidance and approaches to measure outcomes associated with

the achievement of the AMS competencies.

Conclusion: Nurses’ impact on antimicrobial resistance (AMR) and involvement in AMS activities can have far-reaching benefits because nurses are at the forefront and

interface across numerous care and practice settings. However, nurses’ engagement in AMS varies greatly and can be impacted by both individual factors (e.g., knowledge

level, confidence, engagement) and contextual influences (e.g., workload, resources, leadership support, and advocacy to support nurses’ role in AMS). Coupled with

contextual supports, the AMS competency framework represents an evidence-informed approach to define and support the knowledge, skills, and attitudes needed to

maximize nurses’ role in AMS.
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INTRODUCTION
Antimicrobial resistant infections are infections caused by
organisms resistant to existing lines of antimicrobials. These types
of infections are becoming more common and increasingly
difficult to treat. As a result, antimicrobial resistance (AMR)
is a significant and growing threat to human, animal, and
environmental health in Canada and across the globe (PHAC,
2023; World Health Organization, 2018).

Antimicrobial stewardship (AMS) is a system-wide approach
that recognizes the role of individuals seeking care/services,

professionals, prescribers, and the public in appropriate
antimicrobial use. It includes coordinated interventions designed
to promote, improve, monitor, and evaluate appropriate
antimicrobial use to preserve antimicrobial effectiveness while
promoting and protecting health (PHAC, 2023).

To increase the understanding and application of AMS
approaches among health professionals and prescribers, the
Pan-Canadian Framework for Action on Antimicrobial Resistance
and Antimicrobial Use emphasizes that the principles pertaining
to AMR and appropriate antimicrobial use should consistently
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be made a core component of professional education and
continuing competency development (PHAC, 2023).

Nurses and nurse prescribers are well positioned across the
healthcare system to make a positive impact on controlling
AMR and promoting AMS best practices. To support nurses’
role and involvement in AMS across Canada, the Canadian
Nurses Association (CNA) undertook the development of the
Antimicrobial Stewardship Competencies: A Pan-Canadian
Framework for Nurses (AMS Competency Framework)
(Appendix A) that aims to define the knowledge, skills and
attitudes required by nurses to effectively promote and
participate in AMS within their practice setting and role.

METHODS

The development of the AMS competency framework evolved
through a combination of knowledge development based on
a review of academic and grey literature, surveys, and focus
groups, and validation processes.

Literature review

A literature search was conducted across multiple databases,
including Embase, ERIC, Medline, PsychInfo, PubMed, and
Scopus. The search strategy used a combination of key terms

" ou

related to prescribing roles “nurse prescriber”, “non-medical
prescriber”, “nurse practitioner”, “nurse” and antimicrobial
stewardship concepts (“antimicrobial stewardship”, “AMS”,
“nursing stewardship”, “AMS competency”, “AMS education”,
“antibiotic*”, “antimicrobial*”, “antibiotic resistance”).
Conducted in two phases (November 2019 to November 2021
and December 2021 to August 2022), the search yielded 2,309
articles. Initial screening excluded articles that did not pertain
to “nurse” or “nurse prescriber” practice, failed to address

the specific competencies (i.e., knowledge, skills, judgment)
required for evidence-based antimicrobial stewardship, were not
published in English, or were not available in full text. A total of
2,202 articles were removed, resulting in 107 articles selected
for full review.

Initially, the Public Health Agency of Canada (PHAC)
conducted a rapid review of 75 articles to describe the AMS
role of non-prescribing nurses and nurse prescribers working in
long-term care settings, and to identify enablers, barriers, and
opportunities for nurse involvement in AMS within the Canadian
context. During this review, the need to expand the literature
search to all nursing practice settings was identified, and an
additional 32 articles were reviewed.

Eight proposed nursing competency domains and specific
competency statements within each domain were extrapolated
from the literature reviews. As a first step in the knowledge
development process, an online cross-Canada survey of nurses
was conducted to confirm alignment of these findings with the
Canadian nursing practice context.

Survey development

The survey was developed using key documents, frameworks,
and a review of relevant academic literature. Survey questions
were refined with input from the project’s Steering Committee,

Subject Matter Expert Working Group members, and representatives
from the PHAC Behavioural Sciences Office. A total of 263 nurses
participated; 94% reported practising in non-prescribing roles, and
6% identified as nurse prescribers.

Survey administration

An email invitation, including an introduction and a link to

the online survey via the SurveyMonkey platform was broadly

circulated in early June 2023 to CNA Academy fellows,

40 specialty networks, and individual CNA members. The link

was also shared with the project’s committee members and the

PHAC AMS Task Force project team, who distributed it within

their nursing networks using convenience sampling and snowball

techniques. Due to the broad circulation, the participation rate

could not be determined. Survey response rates were monitored

weekly; reminder emails were regularly sent, and targeted follow-up

encouraged responses from specific geographical areas and practice

settings. Preliminary survey results were reviewed three weeks after

distribution to inform focus groups held in late June and early July.
Key survey findings and trends were then confirmed and explored

further through three virtual focus groups with nurses and nurse

prescribers. Each focus group lasted approximately 1.5 hours and

was recorded. Transcripts were de-identified and reviewed for

emerging themes.

Development of a draft AMS competency framework:

The findings from the literature reviews, survey, and focus groups
informed an initial draft of the AMS competency framework
outlining overarching competency domains and descriptors, as well
as the specific AMS knowledge, skills, and attitudes for each area.
The draft framework underwent internal review and validation by
the Subject Matter Expert Working Group, and a revised version
was appraised and approved by the Steering Committee before
proceeding to external review.

Framework review and validation process: The external review
and validation were conducted using the Delphi method. Preferred
reviewer criteria and a list of practice settings and roles were
developed. A call for external reviewers was circulated electronically
to key nursing groups across diverse geographical locations in Canada
to recruit broad representation of nursing roles and practice settings.
Volunteers were screened, and those meeting the criteria received an
electronic copy of the draft AMS competency framework along with
a link to an online feedback form. Reviewers were given four weeks to
complete the review and submit anonymous feedback via the form.

A mixed qualitative and quantitative approach was used in the
Delphi process. Reviewers responded to open-text questions about
the framework’s design and presentation (e.g., Are the competencies
applicable across all nursing practice settings and roles? Is anything
unclear? Is anything missing?). They also rated each competency
statement for inclusion (Yes/No/Unsure) and provided specific
suggestions for changes if needed.

Qualitative comments and quantitative feedback were reviewed
and incorporated into a revised draft which was validated by the
Subject Matter Expert Working Group. The final draft was then
presented to the Steering Committee for review and approval
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Figure 2: Geographic distribution of survey respondents.
before formatting and translation of the AMS competency RESULTS

framework document.

Development of the AMS competency evaluation framework:

The evaluation framework was developed concurrently with

the AMS competency framework based on a review of relevant
literature and exemplar documents. A draft evaluation framework
was reviewed by the Subject Matter Expert Working Group, and the
final draft was presented to the Steering Committee for approval to
be included in the AMS Competency Framework document.

Antimicrobial stewardship survey

Survey respondents: Responses were received from June 9

to July 7, 2023, with a total of 285 completing the demographic
questions. Of these, 22 respondents who selected “other” for
nursing designation were excluded to ensure the survey included
only regulated nurses. This left 263 respondents who completed
the first half of the survey (primer and competency domain
questions) and 198 who completed the entire survey

(Figures 1 and 2).
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Table 1: Primer Survey Questions about Antimicrobial Stewardship

Nurses (Non-Prescribers) Nurse Prescribers
(n=247) (n=16)
Was familiar with term “Antimicrobial Stewardship” prior to survey 74% (183) 81% (13)
Had re§ei\fed pl’eViOL'JS educatior.1 (§.g./ formal nursing education program 429% (104) 56% (9)
or continuing education) on Antimicrobial Stewardship
Ha.d ‘b.ee‘n acFive.Iy invplved ?n an Antimicrobial Stewardship program 36% (90) 38% (6)
or initiative within their nursing role

Table 2: Summary of survey responses on antimicrobial stewardship core competency domains

Nurses (Non-Prescribing) Nurse Prescribers
(n=247) (n=16)
Core Competency Domain % (n) rated as “Very Important” or “Important”
Awaren§s§ and'understandir?g of antimicrobial resistance 98.4% (243) 100% (16)
and antimicrobial stewardship
.Appro.priate (.i._e., pptimal and safe) use of antimicrobial agents, 99.6% (246) 100% (16)
including antibiotics
Infecti ti d control principl
nfection, prevention, and control principles 98.4% (243) 100% (16)
to support antimicrobial stewardship
Diagnostic stewardship (i.e., appropriate use of microbiologic tests/results) 93.5% (230) 100% (16)
Surveillance of antimicrobial resistance and antimicrobial use 91.9% (227) 93.8% (15)
Interprofessional team collaboration 96.8% (239) 93.8% (15)
Person-centred care 97.6% (241) 100% (16)
Research and innovation 92.7% (229) 81.3% (13)
Antimicrobial stewardship primer survey questions somewhat important, or not important for inclusion in
At the start of the survey, nurses (non-prescribers) and nurse the final competency framework. Participant responses for
prescribers were asked three primer questions (Table 1). the eight AMS core competency domains are summarized
in Table 2.
Antimicrobial stewardship core competency domains
The eight competency domains derived from the literature Knowledge gaps in antimicrobial stewardship
review were presented to participants, and asked The knowledge gap of nurses in AMS were assessed
to rank each domain as very important, important, among 185 non-prescribing nurses and 13 nurse prescribers.
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In your opinion, what are common knowledge gaps among
nurses related to antimicrobial stewardship
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Interpretation of C&S results  m—————————sssss————— 1 06
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Admin of AMS  ess— 32
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3B

In your opinion, what are the common knowledge gaps
among nurse prescribers related to antimicrobial
stewardship
Antimicrobialresistant organism patterns s T T EsssssEEE———

e s e s e St | 9
Clinical presentations and dx ofinfections s ss—————————————————— 8

De-escalation approaches s — ————————— 5 °
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Legal-ethical aspects of prescribing AMS  so——— 2 °
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Figure 3: Questions about knowledge gaps. AMs; Antimicrobials, hx; history.

The most common knowledge gaps in order of identification are | Barriers to optimizing nurses’ role in antimicrobial stewardship
outlined in Figures 3A and 3B for each group. Barriers to optimizing the nurse’s role in AMS were assessed among
185 non-prescribing nurses and 13 nurse prescribers. The most
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commonly identified barriers for each group are outlined in
Figures 4A and 4B.

Opportunities for nurses to optimize their role in
antimicrobial stewardship

The opportunities for optimizing nurses’ role in AMS were
assessed among 185 non-prescribing nurses and 13 nurse
prescribers. The most commonly identified opportunities for
each group are outlined in Figure 5A and 5B.

Focus groups with non-prescribing and prescribing nurses
Data from the three virtual focus groups - two with nine nurses
and one with five nurse prescribers - are outlined in Table 3.
Overall, the information showed strong alignment between the
two nursing roles.

Integration of feedback into the antimicrobial stewardship
competency framework

The initial competency domains and statements outlined in the
AMS survey were compared with the combined data from survey
and focus group participants. As a result, the eight domains
were condensed into seven, with domain 5 - Surveillance
competencies - included within the Infection Prevention

and Control domain. The language and descriptions of some
competency statements were revised for clarity, and their
placement within the framework was adjusted. Additional
competencies were also added based on participant feedback.

Delphi method
Thirty-three external reviewers participated in the Delphi process
to review the revised draft of the AMS competency framework.

4A
In your opinion, what are the barriers to nurses optimizing their
role in antimicrobial stewardship
Workload/time to participate in ANG activities I 138
Knowledge defidt NI 111
Lack of irput into AMS programs I 108
Lack of confidence in AMS rolgfactivities I 52
Relationship challenges with prescriber{s) IS 20
Patient/carer expectationsandpressure N &0
o 20 40 60 f: 1] 100 120 140 160
m Nurses (non-prescribing) (n=185)
4B

In your opinion, what are the barriers to nurse prescribers
optimizing their role in antimicrobial stewardship

Knowledge defict I 11

Patient/carer expectations and pressure  IEEEEEEEEEEEEE_————— 5

Perceived risk of not prescribing an AM NG o

Peer conflict with other prescribers or team members NI 7

Time constraints with patients fcarers NN -

Lack of confidence in AM presoibing practices I 2
0 i B ] -] 10

m Nurse Prescribers (n=13)

12

Figure 4: Question about barriers to role optimization.
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Figure 5: Question about role optimization.

Table 3: Summary of focus group discussions by category

Category Results

* AMR is a concern and public health risk
Appropriate prescribing and use of antimicrobials
Influences on AMS within practice settings
AMS practice supports

Interprofessional collaboration

Knowledge

Skills

Attitudes

Nurses’ role in surveillance activities

Nurses’ role in AMS research and innovation
Lack of focus/leadership for AMS
Knowledge translation

Timely access to information/data

Individual prescriber factors

Individual nurse factors

Interprofessional team challenges
Person/patient factors
Contextual/environmental issues and realities

Key concepts/phrases about AMS

Current supports of AMS in practice setting

AMS competencies needed by nurses

Gaps/barriers to AMS

Contextual/environmental supports
Best-practice supports

Prescribing approaches
Person/patient supports

Facilitators for AMS
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Reviewers were selected by invitation or institutional
nomination considering expertise, sample diversity, interest,
and accessibility. Participants included 24 nurses and nine
nurse prescribers from diverse geographical areas across
Canada, including urban, rural, and remote locations, as well
as various clinical practice settings (community: primary care,
clinics, public health; long-term and transitional care; acute
care: medicine, surgery, critical/emergency care; wound care;
occupational/workplace health; correctional) and nursing
roles (direct care, infection prevention and control,
management, administration/leadership, best practice,
education, and academia).

Overall, there was a high level of agreement on the
60 competency statements related to knowledge, skills, and
attitudes. All but three statements scored over 90% agreement,
with no statement scoring less than 80% agreement for
inclusion in the AMS competency framework.

DISCUSSION

An evidence-informed process was undertaken to develop

the Antimicrobial Stewardship Competencies: A Pan-Canadian
Framework for Nurses (the AMS Competency Framework).

The framework defines core competencies that underpin

safe and effective AMS practices among nurses and nurse
prescribers. These competencies provide a foundation for
professional development, education, and quality improvement
initiatives adaptable to various healthcare settings and roles.

Importantly, this work aligns with global efforts such as
the World Health Organization’s Competency Framework
for Health Workers’ Education and Training on Antimicrobial
Resistance, which emphasizes multidisciplinary engagement,
integration into pre-service education, and interprofessional
collaboration (World Health Organization, 2018).

The AMS Competency Framework addresses persistent
gaps identified in the literature. For example, nurses frequently
report limited understanding of microbiology, resistance
mechanisms, and prescribing guidelines (Olans et al., 2015).
Similar findings have emerged internationally, where nurses
express discomfort in stewardship roles due to inadequate
training and unclear responsibilities (Olans et al., 2016;
Courtenay et al., 2019). By clearly defining knowledge, skills,
and attitudes, the framework promotes nursing leadership and
consistency in AMS delivery.

Barriers such as time constraints, lack of access to clinical
decision-support tools, and entrenched institutional hierarchies
have also been extensively documented (Broom et al., 2016;
Redefining the Antibiotic Stewardship Team, 2019). The
AMS Competency Framework responds to these challenges
by embedding AMS as a shared responsibility, not just for
prescribers, but for all nurses, aligning with recommendations
by the American Nurses Association and the CDC to formalize
nurses’ roles on AMS teams, as well as national strategies
such as the Public Health Agency of Canada’s antimicrobial
resistance surveillance initiatives (PHAC, 2018). It supports the
standardization of AMS education and accountability in both
prescribing and non-prescribing nursing roles. Unlike physician-

centric models, this framework empowers nurses in long-term
care, acute care, and community health settings - sectors
identified as critical but often under-resourced in stewardship
efforts (Morrill et al., 2016; Scales et al., 2017).

The integrated AMS Competency Evaluation Framework
enables structured self-assessment and performance
monitoring. While contextual factors such as workload and
scope of practice may affect uptake, prior evidence suggests
that clearly defined competencies enhance prescribing accuracy
and foster an interprofessional AMS culture (Dyar et al., 2017;
Lim et al., 2018).

LIMITATIONS

This study acknowledges several limitations. The literature review
was conducted as a rapid review, as a result, this may not have
captured the full breadth of evidence that a systematic review
would provide. Survey participation from Eastern Canada and
the Northern Territories was lower than desired. Although
targeted efforts engaged nurses from these regions in focus
groups and the Delphi process, the under-representation

of these regions remain. Also, Northern Territory experts,
despite initial agreement were unable to participate due to
unforeseen circumstances (forest fires). Additionally, while the
survey included authorized nurse prescribers, the focus groups
primarily involved Nurse Practitioners; no Registered Nurses with
prescribing authority participated. Despite these limitations, a
multi-faceted approach across study components was employed
to mitigate potential biases and enhance the comprehensiveness
of the findings.

CONCLUSION

Although grounded in the Canadian context, this framework
has international applicability. Unlike models that focus solely
on prescribing behaviours (Ness et al., 2016; Nuttall, 2018), this
framework adopts a holistic approach to support AMS practice
across all nursing categories and care environments.

In summary, the AMS Competency Framework offers
a timely, evidence-informed tool to support the structured
integration of AMS into nursing practice. It reinforces
Canada’s commitment to reducing antimicrobial resistance
and advances global efforts to elevate nursing leadership in
antimicrobial stewardship.

As antimicrobial resistance continues to threaten global
health, empowering nurses through structured, evidence-
informed AMS competencies is both timely and essential.

The Antimicrobial Stewardship Competencies: A Pan-Canadian
Framework for Nurses provides a foundational tool to enhance
nursing capacity and leadership across all roles and settings.
By addressing longstanding knowledge gaps, practice barriers,
and the need for role clarity, the framework promotes a more
consistent nursing contribution to AMS efforts.

Its alignment with global standards such as the WHO AMS
Competency Framework, and national priorities outlined by
the Public Health Agency of Canada ensures its relevance both
domestically and internationally. Furthermore, by integrating
an evaluation component, the framework supports reflective
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practice, accountability, and continuous quality improvement.
Moving forward, its implementation offers a critical opportunity
to strengthen interprofessional collaboration, optimize
antimicrobial use, and ultimately safeguard the efficacy of
antibiotics for generations to come.
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