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STRUCTURED SUMMARY 

Background: Healthcare professionals are involved in an array of patient and medicine related 

stewardship activities, for which an understanding and engagement with antimicrobial 

stewardship is important. Undergraduate education provides an ideal opportunity to prepare 

healthcare professionals for these roles and activities.  

Aim: To provide United Kingdom national consensus on a common set of antimicrobial 

stewardship competencies appropriate for undergraduate healthcare professional education 

Methods: A modified Delphi approach comprising two on-line surveys delivered to a United 

Kingdom national panel of twenty-one individuals reflecting expertise in prescribing and 

medicines management with regards to the education and practice of nurses and midwives, 

pharmacists, physiotherapists and podiatrists; and antimicrobial prescribing and stewardship. 

Data collection took place between October and December 2017. 

Findings: A total of 21 participants agreed to become members of the expert panel, of whom 19 

(90%) completed round 1 questionnaire, and 17 (89%) completed round 2. Panelists reached a 

consensus, with consistent high levels of agreement reached, on 6 overarching competency 

statements (sub divided into 6 domains), and 55 individual descriptors essential for 

antimicrobial stewardship by healthcare professionals.  
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Conclusion: Given the consistently high levels of agreement reached on competency statements 

and their associated descriptors, this competency framework should be used to direct 

undergraduate healthcare professional education, and those working in new clinical roles to 

support healthcare delivery, with regards to the array of activities for which an understanding 

and engagement with AMS is important. Although the competencies target undergraduate 

education, they can also be used for continuing education. 

 

Keywords 

Antimicrobial stewardship, competencies, undergraduate healthcare professional education, 

modified Delphi   
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INTRODUCTION 

Multi-drug resistant infections are one of the greatest threats to human health [1]. Direct 

consequences of infection with resistant micro-organisms include longer illnesses, increased 

mortality, prolonged stays in hospital, loss of protection for patients undergoing operations and 

other medical procedures, and increased costs [1]. Antimicrobial resistance (AMR) is 

responsible for an estimated 25,000 deaths and €1.5 billion in extra healthcare costs 

every year in the European Union (EU) alone [2]. 

 

Antimicrobial resistance is a multifaceted problem requiring multifactorial interventions to 

prevent its emergence and further spread [3]. Antimicrobial stewardship (AMS) requires an 

interprofessional approach that involves collaboration between different healthcare providers 

[3-4], to ensure the optimal selection, dosage, and duration of antimicrobial treatment that 

results in the best clinical outcome for the treatment or prevention of infection, with minimal 

toxicity to the patient and minimal impact on subsequent resistance [5].  

 

The education of undergraduate healthcare professional students on AMS has been identified 

as a key activity for the containment of antimicrobial resistance [6]. However, a cross-sectional 

survey of undergraduate programmes in human and veterinary medicine, dentistry, pharmacy 

and nursing in the United Kingdom (UK) [7], identified that students receive disparate 

stewardship education. Only 36.3% of programmes surveyed, were reported to include all the 
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recommended AMS principles. These researchers concluded that in order to strengthen the 

concept of AMS in undergraduate healthcare professional education, there is a need to adopt a 

comprehensive approach with standardised content. Such an approach has been adopted by 

infectious disease training programmes in the US [8], with the development of a national 

stewardship curriculum, specifically to address gaps concerning comprehensive and structured 

educational resources for AMS training. 

 

Over recent years there has been increasing emphasis upon competency-based education (CBE). 

CBE focuses upon the capacity of the learner to successfully carry out tasks in the real world, 

rather than the learner’s ability to absorb and recite content [9]. CBE recognizes that quality of 

care is not improved simply by accumulating and disseminating the best available evidence [10]  

but instead, with the increasing emphasis on person-centred care, it is necessary for clinicians 

to respond to patients’ needs in a compassionate, knowledgeable, and coordinated fashion [11] 

This shift toward assessment of quality and outcomes of care has meant that both professional 

and interprofessional curricular content is now associated with competencies [12].  

 

Antimicrobial prescribing and stewardship post-registration competencies, designed to 

complement the Royal Pharmaceutical Society (RPS) generic competency framework for all 

prescribers [13], and improve the quality of antimicrobial treatment and stewardship and so 

reduce the risks of inadequate, inappropriate and ill-effects of treatment, have been developed 

for UK prescribers [14]. This includes doctors and dentists (who are able to prescribe upon initial 
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registration) and other registered healthcare professionals including pharmacists, nurses, 

midwives, and allied health professionals (including physiotherapists, podiatrists, 

radiographers), who can prescribe after completing an additional regulated post-registration 

prescribing programme [15]. However, not all healthcare professionals go onto prescribe, but 

may well be involved in various patient and medicine related stewardship activities, and 

therefore an understanding and engagement with local AMS programmes is important. These 

activities may include medicines management tasks, administration of antibiotics, and 

monitoring of patients for effectiveness of treatment and adverse effects. Undergraduate 

education provides an important opportunity to prepare healthcare professionals for these 

activities. Standardised AMS principles [16], and AMS competencies for registered practitioners 

working at an advanced level [17], exist, and professional standards for undergraduate 

healthcare professional students [18-21] reflect some of the knowledge, skills and behaviours 

relevant to AMS. However, specific competencies designed to address the spectrum of AMS 

activities have not been established within this context. Additionally, the gradual 

implementation of new roles in the UK, such as Nursing Associates [22] and Physicians 

Associates [23], to support the delivery of healthcare, are responsible for delivering direct 

person or patient care. This is likely to include tasks related to medication management and 

broader AMS approaches such as the prevention of infection, therefore training will be mainly 

practical and ‘hands-on’, and subsequently requires consistent approaches to AMS activities. 
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It is increasingly recognised that collaboration and teamwork between healthcare professionals 

are necessary to improve the quality and safety of health care [24]. Interprofessional education 

is important if a workforce is to practice collaboratively [25] and this resonates with the learning 

needs associated with AMS [3-4,7]. Within an interprofessional team delivering person-centered 

care, each profession will carry out roles that require both common knowledge and specific 

educational content to support achieving AMS competencies in a manner consistent with each 

profession’s scope, emphasis, and role in health care. Therefore, to help bridge the gap between 

AMS and the skills, knowledge, and values of the interprofessional health care team, this 

research was undertaken to provide UK national consensus on a common set of AMS 

competencies appropriate for undergraduate healthcare professional education, designed to 

address the various patient and medicine related stewardship activities in which healthcare 

professionals are involved. Such competencies will help to standardise curricula and so boost 

the impact of AMS education and improve clinical practice.  

 

METHODS 

Ethical consideration 

Ethical approval for the study was provided by the School of Healthcare Sciences Research 

Governance and Ethics Committee, Cardiff University (Reference number 427).  
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Design 

The study adopted a Delphi technique. This technique, a commonly used formal consensus 

method in health and social care research [26], uses a series of data collection rounds (typically 

two or three), to gather the opinions and judgments of a panel of experts on the topic of interest.  

Benefits of this technique are the ability to include large numbers of participants with a broad 

range of expertise, who are geographically dispersed, to derive consensus [26].  

 

Round one of a classic Delphi survey involves item generation by use of an open-ended 

questionnaire, from which subsequent questionnaires are then developed [27-28]. However, a 

comprehensive list of competencies, informed by available prescribing and stewardship 

competency frameworks [13-14], AMS principles [16], evidence of the key AMS principles 

delivered on undergraduate health professional education programmes [7], and 

interprofessional competencies [29] replaced the classic round 1 survey i.e. a modified Delphi 

approach [26]. The use of a modified Delphi has been reported to be an appropriate option if 

pre-existing information is available [30]. These competencies, reported previously [31], 

adopted an integrated approach [32-33], and comprised overarching competency statements 

(sub divided into 6 domains) representing the knowledge, skills, attitudes, and values that shape 

the judgements essential for AMS, and 51 individual descriptors, designed to reflect the level of 

experience of the learner and type of practice setting (see Figure 1). The domains included 

infection prevention and control (16 descriptors), antimicrobials and antimicrobial resistance (4 

descriptors), the diagnosis of infection and the use of antimicrobials (14 descriptors), 



10 

 

antimicrobial prescribing practice (5 descriptors), person centred care (5 descriptors), and 

interprofessional collaborative practice (7 descriptors).  

Insert Figures 1 about here 

Recruitment 

The Delphi technique employs ‘experts’ as panel members as opposed to a random sample 

representative of the target population. As there is no agreement as to what constitutes an 

‘expert’ [34], it is recommended that explicit criteria are used to include participants in a study 

[35]. ‘Expert’ in this study was defined as; individuals reflecting expertise in prescribing and 

medicines management with regards to the education and practice of healthcare professionals; 

and antimicrobial prescribing and stewardship.  

 

Identification of expert panel members 

Purposive and snowball sampling methods were used to recruit expert panel members across 

countries within the UK. Using purposive methods, individuals in Royal Colleges and Societies 

and national groups and organisations who fulfilled the ‘Expert’ criteria were identified and 

contacted by the researchers. This included the Nursing and Midwifery Council (NMC), the 

Chartered Society of Physiotherapy, the Scottish Antimicrobial Prescribing Group, the Royal 

College of Nursing (RCN), Public Health England (PHE), Public Health Wales (PHW), the Royal 

Pharmaceutical Society (RPS), Health and Care Professions Council (HCPC), College of Podiatry, 

and the Society of Chiropodists and Podiatrists. Individuals who fulfilled ‘Expert’ criteria were 
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also identified from the literature that was used to inform the pre-defined list of domains and 

descriptors to be used in the round one survey. Participants identified using these methods, 

then referred researchers to other potential participants i.e. snowball sampling.   

Sample size 

There is a lack of agreement as to the optimum number of participants to include on a Delphi 

panel [26], and it is recommended that sample size is dependent upon what is being 

investigated, the complexity of the problem, the homogeneity or heterogeneity of the sample, 

and availability of resources [26]. As participants were relatively homogenous, in-line with 

sample size recommendations for a homogenous sample i.e. around 15 participants [36], we 

aimed to recruit between 15-20 participants, and all those who expressed an interest to 

participate and fulfilled our ‘expert’ definition, were included.  

Recruitment procedure 

Twenty-one individuals fulfilled the expert criteria and expressed an interest to take part. Each 

was sent a Participant Information Sheet by email, and provided with the opportunity to address 

any queries they may have had, with a researcher. All twenty-one individuals agreed to 

participate. Completion of consensus survey questionnaires provided implied consent to 

participate. 

Data collection 
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The survey was conducted across two rounds. Bristol Online Survey (BOS) —a tool for creating 

web surveys—was used to develop each round of the on-line questionnaire survey. Following 

confirmation of participation, and on a specified date, participants were sent an email 

(containing a link to on-line survey 1 and subsequently survey 2) inviting them to participate.  

Follow-up reminder emails were sent at one-week intervals. The survey was open for 3 weeks 

in each round. Data collection took place between October and December 2017. 

First round questionnaire 

The pre-defined competency statements and their associated descriptors formed the content of 

the first round of the Delphi survey. Participants were asked to use a 6 point Likert scale (1=not 

at all important to 6 =extremely important) to rate each descriptor with regards to the extent to 

which they felt it was important. At the end of each domain, an open-ended question invited 

panel members to provide their interpretation and feedback, and to identify any additional 

descriptors they thought were missing.  

Second round questionnaire 

The round 2 questionnaire was administered in the same way as round one. However, only panel 

members who had completed round one were invited to participate. Following analysis of the 

first round, and prior to round 2, a report was circulated to participants detailing the quantitative 

results of the first Delphi round and inviting interpretation and feedback. Only descriptors for 

which there was a lack of agreement, descriptors that were amended in the light of qualitative 
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feedback, and additional descriptors identified by panel members, were included in the second 

round questionnaire. See Figure 2 for a summary of the Delphi process. 

 

Insert Figure 2 about here  

Data analysis 

Median scores and interquartile ranges (IQRs) were calculated for responses to each descriptor, 

in order to characterise the answer category above and below which 50% of the answers fell. 

IQRs were used to represent the spread of the data and to assess the level of consensus per 

question. Although there is no agreement on the best method used to determine consensus, a 

systematic review including 80 Delphi studies [37] identified the most frequently used method 

to achieve consensus was median scores and IQRs, and this method is considered robust [38]. 

Consistent with previous studies [39-40],-responses where the median was equal to or higher 

than 5 (i.e. a high level of agreement that participants viewed it as important) with a small IQR 

(less than or equal to 1.5), were considered important descriptors that had reached consensus 

across expert panel members. Content analysis [41] was used to explore qualitative responses.  

 

RESULTS 
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Of the 21 participants who agreed to take part, 19 (90%) completed round 1 questionnaire, and 

17 (89%) completed round 2 (see Table 1 for Expert Panel details).   

Insert Table I about here  

Round 1 survey results 

Of the nineteen expert panel members who responded to the round one survey, there were 

high levels of agreement for 50 of the 51 included descriptors with medians in the strong range 

of agreement (5-6 on the 6 point Likert scale) (see Table 2). The descriptor ‘Discuss the use of 

rapid point-of-care diagnostic testing in infection diagnosis’ was viewed as less important (4.5 

on the 6 point Likert scale). The strength of agreement was high for 47 Descriptors (IQR less than 

or equal to 1.5) but lower for 4 descriptors including; ‘Describe the concepts of normal 

microbiota and pathogenic microorganisms’, ‘Describe at least two different ways that 

antibiotics may kill bacteria’, ‘Understand the appropriateness of antimicrobial administration 

models such as outpatient parenteral antimicrobial therapy (OPAT)’, and ‘Actively engage self 

and others, including the patient/carer, in positively and constructively addressing conflict in a 

constructive manner’. Qualitative content analysis of open-ended responses identified 5 new 

descriptors (see Table 3). Five descriptors were amended in the light of qualitative feedback to 

form 8 additional descriptors (see Table 3). These amended descriptors, the 5 new descriptors, 

along with the four descriptors for which there was a lack of agreement (i.e. 17 descriptors in 

total), were taken forward to the round 2 survey.  
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Insert Tables II and III about here 

Round 2 survey results 

Seventeen participants (89%) responded to the second round. There were high levels of 

agreement for 16 of the 17 descriptors, with medians in the strong range of agreement (5-6 on 

the 6 point Likert scale) (see Table 4). The descriptor ‘Describe how samples are processed/ (i.e. 

susceptibility testing)’ was viewed as less important (4.0 on the 6 point Likert scale). The 

strength of agreement was high for 13 Descriptors (IQR less than or equal to 1.5) but lower for 

4 descriptors including; ‘Describe the concepts of normal microbiota and pathogenic 

microorganism’, ‘Discuss the mechanisms by which microorganisms develop resistance to 

antimicrobials’, ‘Describe how samples are processed/ (i.e. susceptibility testing)’, ‘Actively 

engage self and others, including the patient/carer, in positively and constructively addressing 

conflict in a constructive manner.’ National consensus was reached on 6 overarching 

competency statements (sub divided into 6 domains), and 55 individual descriptors essential 

for AMS by healthcare professionals (see Figure 3).   

Insert Table IV and figure 3 about here 

 

DISCUSSION 

Through an interprofessional consensus process, core competencies in AMS were developed for 

UK healthcare professional undergraduate education. By starting with pre-defined competency 
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statements and their associated descriptors, the traditional round 1 of a Delphi survey was 

unnecessary. The Delphi technique enabled panellists to reach consensus with consistent high 

levels of agreement, on 6 overarching competency statements representing the knowledge, 

skills, attitudes, and values that shape the judgements essential for AMS, and 55 individual 

descriptors, designed to reflect the level of experience of the learner and type of practice setting. 

To our knowledge these competencies represent the first of their kind; the integrative approach 

[32-33] adopted by the framework, enabling incorporation of descriptors throughout 

undergraduate healthcare professional education programmes, and encouraging learners to 

build up their knowledge and skills incrementally. 

 

These competencies were developed to address a gap in AMS education for UK healthcare 

professional undergraduate programmes. They provide guidance for healthcare professionals 

and those working in new roles that support the delivery of healthcare (such as Nursing and 

Physician Associates), with regards to the array of direct care and medicines management 

activities for which an understanding and engagement with AMS is important. They also provide 

a foundation for registered health professionals (including pharmacists, nurses, midwives, and 

allied health professionals) who go onto prescribe after completing an additional post 

registration prescribing programme. This is important as there will be a greater need to 

strengthen AMS in the undergraduate education of these healthcare professionals, given recent 

proposals [42] to include generic prescribing competencies in these programmes, enabling less 

experienced healthcare professionals to access shortened post-registration prescribing courses. 
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This competency framework will provide evidence of AMS in education programs and in 

learners’ practice. The framework can also be used by those healthcare professionals who are 

able to prescribe on initial registration (i.e. doctors or dentists), although it is recognised that 

Expert panel members did not include representation from these groups and further work is 

required to gather their views to facilitate its adoption and integration into undergraduate 

degrees. 

 

This competency framework has the potential to enhance the impact of AMS education and 

improve clinical practice and compliments the multi-professional approach adopted by national 

prescribing and AMS competencies [13-14]. Furthermore, the active participation in this work, 

of those who were involved in the development of these national competencies, supported 

alignment of the three resources. While the competency framework could serve as a resource 

for countries outside of the UK, their origin from the UK perspective leaves open the need for 

adaptation to other healthcare systems and consideration of any additional national and 

regional concerns. However, we hope that this framework will undergo further rigorous testing 

and refinement and further work is required to integrate and evaluate the impact of the 

framework in undergraduate healthcare professional programmes.  

 

The framework provides a starting point for undergraduate healthcare professional education 

and may be applicable to post-graduate education. The descriptors represent a minimum 
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standard and will be emphasized to a greater or lesser extent depending on professional roles, 

the experience of the learner and practice setting.  

We encourage those involved in curriculum development across the healthcare professions to 

evaluate their current AMS educational content and adopt and test these competencies. The 

competencies can be incorporated into learning activities, that can be implemented through 

numerous learning opportunities integrated throughout undergraduate healthcare professional 

education. It is likely that this integration will differ between professions. Gaps or areas for 

improvement might be identified by mapping these competencies with existing curricula. The 

competency framework could also be used by regulators and professional bodies to inform 

proficiency standards and guidance.  

 

STUDY LIMITATIONS 

The main strength of the work is that it is based on responses from a national panel of 

defined experts, had a good response rate, and offers a framework of AMS 

competencies appropriate for undergraduate healthcare professional education. 

However, some limitations also need to be recognised. Firstly, only descriptors for which 

there was a lack of agreement were taken forward to the round 2 survey. Although this 

shortened the questionnaire and may have reduced attrition, this meant that stability 

of responses was not assessed across the two survey rounds. However, prior to survey 
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round 2, a report of the collated results was shared with participants, who were also 

invited to provide further interpretation and feedback.  

Secondly, our expert panel was determined through our approach to sampling, and although 

panel members were chosen to achieve a broad range of expertise, its composition does not 

reflect the full spectrum of professions involved in AMS for example, dentists and doctors. 

Therefore, our findings may not present an accurate picture of this population rather, they may 

represent the views of nurses, pharmacists, physiotherapists, and podiatrists. 

 

Thirdly, although our sample size was in-line with recommendations for a homogenous sample 

[36], there were only small numbers of participants from each professional group, and so the 

views of sample participants may not be representative of the wider population which impinges 

upon the generalisation of results. However, larger samples have been reported to increase the 

difficulty of collecting data, reaching consensus, conducting analysis and verifying results [36]. 

Each of the survey rounds in this study received a good response rate, and consistently high 

levels of agreement was reached on competency statements and their associated descriptors. 

 

CONCLUSION 

Given the consistently high levels of agreement reached on competency statements and their 

associated descriptors, this competency framework should be used to direct undergraduate 

healthcare professional education, and those working in new clinical roles to support healthcare 
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delivery, with regards to the array of activities for which an understanding and engagement with 

AMS is important. This will strengthen AMS in undergraduate healthcare professional education, 

which will become increasingly important as less experienced healthcare professionals are able 

to access shortened post-registration prescribing courses. Although the competencies target 

undergraduate education, they can also be used for continuing education. We encourage those 

involved in curriculum development to map this framework to existing curricula and adopt and 

test competencies and associated descriptors. 
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Table I – Expert panel details 

 

Expert Panel Round 1 n=19 (90%) Round 2 n=17 (89%) 

Professional group Prescribing 

and 

medicines 

management 

practice 

Prescribing 

and 

medicines 

management 

education 

Antimicrobial 

prescribing 

and 

stewardship 

Prescribing 

and 

medicines 

management 

practice 

Prescribing 

and 

medicines 

management 

education 

Antimicrobial 

prescribing 

and 

stewardship 

Nurse/Midwife 4 1 3 3 1 2 

Pharmacist 1 3 3 1 3 3 

Physiotherapist 1 0 0 1 0 0 

Podiatrist 2 1 0 2 1 0 

Total 8 5 6 7 5 5 
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Table II – Round one survey responses 

Domain One: Infection prevention and control Median IQR 

Describing what a micro-organism is  6 1 

Describing the different types of organisms that may cause 

infections. 

6 1 

Explaining what an antimicrobial resistant organism is   6 0.5 

Describe the concepts of normal microbiota and pathogenic 

microorganisms 

5 2.0 

Explaining the ‘Chain of Infection’.  5.5 1.5 

Defining the components required for infection transmission 

(i.e. presence of an organism, route of transmission of the 

organism from one person to another, a host who is 

susceptible to infection).  

5.5 1.0 

Describing the routes of transmission of infectious organisms 

i.e., Contact, Droplet, Airborne routes.  

6 1.0 

Present and recognize the characteristics of a susceptible host.  5.5 1.0 

Demonstrate an understanding of the Importance of Surveillance 5.0 1.0 

Describe how vaccines can prevent infections in susceptible 

persons.  

5 1.0 

Demonstrate the application of standard precautions in healthcare 

environments 

5.5 0.0 

Apply appropriate policies/procedures and guidelines when 

collecting and handling specimens.  

6 1.0 

Apply policies, procedures and guidelines relevant to infection 

control when presented with infection control cases and situations 

6 1.0 

Implement work practices that reduce risk of infection (such 

as taking appropriate immunization or not coming to work 

when sick to ensure patient and other healthcare worker 

protection).  

6 0.0 

Appreciate that healthcare workers have the accountability 

and obligation to follow infection control protocols as part of 

their contract of employment.  

6 0.0 

Act as a role model to healthcare workers and members of the 

public by adhering to infection prevention and control 

principles.  

6 1.25 

Domain Two: Antimicrobials and antimicrobial resistance   

Recognise the symptoms of infection.  6 0.0 
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Describe at least two different ways that antimicrobials may 

kill bacteria. 

5 2.0 

Discuss how inappropriate antimicrobial use (including non-

adherence to treatment regime) may lead to antimicrobial 

resistance 

6 1.0 

Identify approaches to support optimal prescribing of 

antimicrobials 

6 1.0 

Domain Three: The diagnosis of infection and the use of 

antimicrobials 

  

Explain how microbiology samples may aid diagnosis of 

infection 

6 1.0 

Discuss the use of rapid point-of-care diagnostic testing in 

infection diagnosis 

4.5 1.0 

Describe how and demonstrate (following local procedures) 

the appropriate taking of samples 

6 1.25 

Describe how samples are processed (i.e. susceptibility 

testing), and interpret microbiology results/reports from the 

laboratory at a basic level  

5 1.0 

Explain why self-limiting bacterial or viral infections are 

unlikely to benefit from antimicrobials  

6 1.0 

Describe and demonstrate the self-management strategies 

required to treat self-limiting infections (i.e. analgesia /rest 

/fluids) 

6 1.0 

Understand the importance of following local antimicrobial  

policies (i.e. their development is based on local resistance 

patterns) and follow these policies in practice 

6 0.0 

Explain the importance of documenting the indications for an 

antimicrobial (i.e  the route by which it is administered, its 

duration, dose, dose interval, and review date), in clinical 

notes and demonstrate this in practice 

6 0.25 

Demonstrate an understanding of the factors that need to be 

considered when choosing an antimicrobial (including site of 

infection and type of bacteria likely to cause an infection at a 

particular site) 

6 1.0 

Describe broad spectrum and narrow spectrum antimicrobials 

and the contribution of broad spectrum antimicrobials to 

AMR 

5.5 1.0 

Present and be able to recognise the common side effects 

associated with commonly administered antimicrobials  

6 1.0 
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Demonstrate an understanding of why documenting a patient 

allergy to an antimicrobial is important 

6 1.25 

Explain why it is important to consider certain physiological 

conditions (such as renal function) in patients who receive an 

antimicrobial 

6 1.0 

Describe what is meant by delayed prescribing 5 1.0 

Domain Four: Antimicrobial prescribing practice   

Explain how you would recognise and manage sepsis and why 

it is important to use local guidelines to initiate prompt 

effective antimicrobial treatment in patients with life 

threatening infections 

6 0.0 

Describe why, and how, it is important to switch from IV 

antimicrobials to oral therapy 

6 0.5 

Understand the appropriateness of antimicrobial 

administration models such as outpatient parenteral 

antimicrobial therapy (OPAT) 

5 2.0 

Demonstrate an understanding of the rationale and use of 

perioperative prophylactic antibiotics to prevent surgical site 

infection 

5 1.0 

Discuss factors that can influence antimicrobial prescribing 

and the implications for antimicrobial stewardship 

programmes 

6 1.25 

Domain Five: Person centred care 6  

Support participation of patients/carers, as integral partners 

when planning/delivering their care  

6 0.25 

Share information with patients/carer in a respectful manner and 

in such a way that is understandable, encourages discussion, and 

enhances participation in decision-making 

6 1.0 

Ensure that appropriate education and support is provided by 

learners to patients/carer, and others involved with their care or 

service; 

6 0.25 

Listen respectfully to the expressed needs of all parties in 

shaping and delivering care or services. 

6 0.25 

Discuss patient/carer expectations or demands of 

antimicrobials and the need to use antimicrobials 

appropriately. 

6 0.0 

D Domain Six: Interprofessional collaborative practice   
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Demonstrate an understanding of the roles, responsibilities, and 

competencies of other health professionals involved in 

antimicrobial treatment policy decisions 

5 1.0 

Explain why it is important that healthcare professionals, 

involved in the delivery of antimicrobial therapy, have a common 

understanding of antimicrobial treatment policy decisions, the 

quality of antimicrobial use, and effective patient/client outcomes 

5 1.0 

Establish collaborative communication principles and actively 

listen to other professionals and patients/carer  

5.5 1.0 

Communicate effectively to ensure common understanding of 

care decisions 

6 0.5 

Develop trusting relationships with patients /carer and other 

health/social care professionals  

6 1.0 

Effectively use information and communication technology to 

improve interprofessional patient -centred care  

5.5 1.0 

Actively engage self and others, including the patient/carer, in 

positively and constructively addressing conflict in a constructive 

manner 

5 2.0 

*Green – High level of agreement that descriptor is not important i.e. median less than 5 

*Grey -  lack of agreement i.e. IQR more than 1.5  
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Table III – New and amended descriptors 

New Descriptors 

Domain One: Infection prevention and control 

Demonstrate knowledge and awareness of international /national strategies on 

infection prevention and control and antimicrobial resistance such as Global Action 

Plan for AMR & Save Lives- Clean Your Hands http://www.who.int/gpsc/5may/en/ 

and the UK Governments 5-year Antimicrobial Resistance Strategy 

 

Domain Two: Antimicrobials and antimicrobial resistance 

Discuss the mechanisms by which microorganisms develop resistance to 

antimicrobials 

 

Domain Three: The diagnosis of infection and the use of antimicrobials 

Explain why an accurate diagnosis, based on history and laboratory tests, is essential 

when determining if a patient has an allergy to an antimicrobial  

 

Domain Four: Antimicrobial prescribing practice 

Describe the national guidance on completion of a course of antimicrobials 

 

Describe some of the medicines with which antimicrobials can sometimes interact 

 

Amended Descriptors 

Domain Three: The diagnosis of infection and the use of antimicrobials 

Describe how samples are processed/ (i.e. susceptibility testing)  

 

Interpret microbiology results/reports from the laboratory at a basic level  

 

Domain Four: Antimicrobial prescribing practice 

Explain how you would recognise and manage sepsis  

 

Describe why it is important to use local guidelines to initiate prompt effective 

antimicrobial treatment in patients with life threatening infections 

 

Describe why it is important to switch from IV antimicrobials to oral therapy 

 

Describe how to switch from IV antimicrobials to oral therapy 

 

Domain Six: Interprofessional collaborative practice 

http://www.who.int/gpsc/5may/en/


31 

 

Explain why it is important that healthcare professionals, involved in the delivery of 

antimicrobial therapy (including the prescription, delivery and supply), have a 

common understanding of antimicrobial treatment policy decisions, the quality of 

antimicrobial use, and effective patient/client outcomes 

 

Establish collaborative communication principles and actively listen to other 

professionals and patients/carer involved in the delivery of antimicrobial therapy 
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Table IV – Round 2 survey responses 

Domain One: Infection prevention and control Median IQR 

Demonstrating knowledge and awareness of international 

/national strategies on infection prevention and control and 

antimicrobial resistance such as Global Action Plan for AMR & 

Save Lives- Clean Your Hands 

http://www.who.int/gpsc/5may/en/ and the UK Governments 5-

year Antimicrobial Resistance Strategy 

5.0 1.25 

Describe the concepts of normal microbiota and pathogenic 

microorganisms 

5.0 2.0 

Domain Two: Antimicrobials and antimicrobial resistance   

Discuss the mechanisms by which microorganisms develop 

resistance to antimicrobials 

5.0 2.0 

Describe at least two different ways that antimicrobials may kill 

bacteria. 

5.0 1.0 

Domain Three: The diagnosis of infection and the use of 

antimicrobials 

  

Describe how samples are processed/ (i.e. susceptibility testing)  4.0 2.25 

Interpret microbiology results/reports from the laboratory at a 

basic level  

6.0 1.0 

Explain why an accurate diagnosis, based on history and 

laboratory tests, is essential when determining if a patient has an 

allergy to an antimicrobial  

6.0 1.0 

Domain Four: Antimicrobial prescribing practice   

Explain how you would recognise and manage sepsis  6.0 0.0 

Describe why it is important to use local guidelines to initiate 

prompt effective antimicrobial treatment in patients with life 

threatening infections 

6.0 0.0 

Describe why it is important to switch from IV antimicrobials to 6.0 0.0 

http://www.who.int/gpsc/5may/en/
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oral therapy 

Describe how to switch from IV antimicrobials to oral therapy 6.0 1.0 

Describe the national guidance on completion of a course of 

antimicrobials 

6.0 1.0 

Describe some of the medicines with which antimicrobials can 

sometimes interact 

6.0 1.0 

Understand the appropriateness of antimicrobial administration 

models such as outpatient parenteral antimicrobial therapy 

(OPAT) 

5.0 1.25 

Domain Six: Interprofessional collaborative practice   

Explain why it is important that healthcare professionals, involved 

in the delivery of antimicrobial therapy (including the 

prescription, delivery and supply), have a common understanding 

of antimicrobial treatment policy decisions, the quality of 

antimicrobial use, and effective patient/client outcomes 

 

5.5 1.0 

Establish collaborative communication principles and actively 

listen to other professionals and patients/carer involved in the 

delivery of antimicrobial therapy 

 

6.0 1.0 

Actively engage self and others, including the patient/carer, in 

positively and constructively addressing conflict in a constructive 

manner 

 

5.5 2.0 

*Green – High level of agreement that descriptor is not important i.e. median less than 5. 

*Grey -  lack of agreement i.e. IQR more than 1.5  
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Figure 1 – Competency domains and descriptors 
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Figure 2 – Summary of the Delphi process 

 

 

 

  

1st Round 
Panel asked to rate each descriptor 

on a 6 point Likert scale (1 not at all 

important to 6 extremely important) 

with regards to their views on its 

importance 

Expert Panel 

21 experts in 

prescribing and 

medicines 

management and 

antimicrobial 

prescribing and 

stewardship 

Analysis of 1st round 

Criteria for inclusion in round 

2 applied. Preparation of 2nd 

round questionnaire  

2nd Round 

Panel asked to rate on a 6 point 

Likert scale (1 not at all important to 

6 extremely important) descriptors 

for which there was a lack of 

agreement, amended descriptor and 

additional descriptors  

2nd round analysis  

FINAL RESULTS 

CONSENSUS ON COMPETENCY STATEMENTS AND DESCRIPTORS  
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Figure 3 – Antimicrobial stewardship framework  

 

DOMAIN ONE: INFECTION PREVENTION AND CONTROL  

COMPETENCY STATEMENT: All qualified health care professionals must understand the core 

knowledge underpinning infection prevention and control, and use this knowledge 

appropriately to prevent the spread of infection.  

Descriptors  

To support antimicrobial stewardship learners must demonstrate infection prevention and 

control by:  

1. Describing what a micro-organism is 

2. Describing the different types of organisms that may cause infections 

3. Explaining what an antimicrobial resistant organism is 

4. Explaining the ‘Chain of Infection’.  
5. Defining the components required for infection transmission (i.e. presence of an 

organism, route of transmission of the organism from one person to another, a host 

who is susceptible to infection).  

6. Describing the routes of transmission of infectious organisms i.e., Contact, Droplet, 

Airborne routes.  

7. Present and recognize the characteristics of a susceptible host.  

8. Demonstrate an understanding of the Importance of Surveillance.  

9. Describe how vaccines can prevent infections in susceptible persons.  

10. Demonstrate the application of standard precautions in healthcare environments.  

11. Apply appropriate policies/procedures and guidelines when collecting and handling 

specimens.  

12. Apply policies, procedures and guidelines relevant to infection control when presented 

with infection control cases and situations.  

13. Implement work practices that reduce risk of infection (such as taking appropriate 

immunization or not coming to work when sick to ensure patient and other healthcare 

worker protection).  

14. Appreciate that healthcare workers have the accountability and obligation to follow 

infection control protocols as part of their contract of employment.  

15. Act as a role model to healthcare workers and members of the public by adhering to 

infection prevention and control principles.  

16. Demonstrating knowledge and awareness of international /national strategies on 

infection prevention and control and antimicrobial resistance such as Global Action 

Plan for AMR & Save Lives- Clean Your Hands http://www.who.int/gpsc/5may/en/ and 

http://www.who.int/gpsc/5may/en/
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the UK Governments 5-year Antimicrobial Resistance Strategy 

 

DOMAIN TWO: ANTIMICROBIALS AND ANTIMICROBIAL RESISTANCE   

COMPETENCY STATEMENT: All qualified health care professionals need to understand the core 

knowledge underpinning the concept of antimicrobial resistance and use this knowledge to help 

prevent antimicrobial resistance.  

Descriptors  

To support antimicrobial stewardship learners must be able to:  

1. Recognise the symptoms of infection.  

2. Describe at least two different ways that antimicrobials may kill bacteria. 

3. Discuss how inappropriate antimicrobial use (including non-adherence to treatment 

regime) may lead to antimicrobial resistance 

4. Identify approaches to support optimal prescribing of antimicrobials 

5. Describe at least two different ways that antimicrobials may kill bacteria 

 

DOMAIN THREEE: THE DIAGNOSIS OF INFECTION AND THE USE OF ANTIBIOTICS 

COMPETENCY STATEMENT: All qualified health care professionals need to demonstrate 

knowledge in how infections are diagnosed and the appropriate use of antimicrobials, and use 

this knowledge appropriately to support the accurate diagnosis of infection and the appropriate 

use of antimicrobials. 

Descriptors  

To support antimicrobial stewardship, learners must be able to: 

1. Explain how microbiology samples may aid diagnosis of infection 

2. Describe how and demonstrate (following local procedures) the appropriate taking of 

samples 

3. Interpret microbiology results/reports from the laboratory at a basic level  

4. Explain why self-limiting bacterial or viral infections are unlikely to benefit from 

antimicrobials  

5. Describe and demonstrate the self-management strategies required to treat self-

limiting infections (i.e. analgesia /rest /fluids)  

6. Understand the importance of following local antimicrobial policies (i.e. their 

development is based on local resistance patterns) and follow these policies in practice 

7. Explain the importance of documenting the indications for an antimicrobial (i.e  the 

route by which it is administered, its duration, dose, dose interval, and review date), in 

clinical notes and demonstrate this in practice 
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8. Demonstrate an understanding of the factors that need to be considered when choosing 

an antimicrobial (including site of infection and type of bacteria likely to cause an 

infection at a particular site)  

9. Describe broad spectrum and narrow spectrum antimicrobials and the contribution of 

broad spectrum antimicrobials to AMR 

10. Present and be able to recognise the common side effects associated with commonly 

administered antimicrobials  

11. Demonstrate an understanding of why documenting a patient allergy to an antimicrobial 

is important 

12. Explain why it is important to consider certain physiological conditions (such as renal 

function) in patients who receive an antimicrobial 

13. Describe what is meant by delayed prescribing 

14. Explain why it is essential that an accurate diagnosis of an allergy to an antimicrobial is 

based on history and laboratory tests.  

 

DOMAIN FOUR: ANTIMICROBIAL PRESCRIBING PRACTICE  

COMPETENCY STATEMENT: All qualified health care professionals need to be aware of how 

antimicrobials are used in practice in terms of their dose, timing, duration and appropriate route 

of administration, and apply this knowledge as part of their routine practice as follows: 

Descriptors  

To support antimicrobial stewardship, learners must be able to: 

1. Explain how you would recognise and manage sepsis 

2. Describe why it is important to use local guidelines to initiate prompt effective 

antimicrobial treatment in patients with life threatening infections 

3. Describe why it is important to switch from IV antimicrobials to oral therapy 

4. Describe how to switch from IV antimicrobials to oral therapy 

5. Understand the appropriateness of antimicrobial administration models such as 

outpatient parenteral antimicrobial therapy (OPAT) 

6. Demonstrate an understanding of the rationale and use of perioperative 

prophylactic antimicrobials to prevent surgical site infection 

7. Discuss factors that can influence antimicrobial prescribing and the implications for 

antimicrobial stewardship programmes 

8. Describe the national guidance on completion of a course of antimicrobials 

9. Describe some of the medicines with which antimicrobials can sometimes interact 
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DOMAIN FIVE: PERSON CENTRED CARE 

COMPETENCY STATEMENT: All qualified health care professionals must seek out, integrate and 

value as a partner the input and engagement of the patient /carer in designing and 

implementing care  

Descriptors: To support antimicrobial stewardship that is patient centred, learners need to:  

 

1) Support participation of patients/carers, as integral partners when planning/delivering 

their care  

2) Share information with patients/carer in a respectful manner and in such a way that is 

understandable, encourages discussion, and enhances participation in decision-making 

3) Ensure that appropriate education and support is provided by learners to patients/carer, 

and others involved with their care or service;   

4) Listen respectfully to the expressed needs of all parties in shaping and delivering care or 

services. 

5) Discuss patient/carer expectations or demands of antimicrobials and the need to use 

antimicrobials appropriately. 

 

DOMAIN SIX: INTERPROFESSIONAL COLLABORATIVE PRACTICE 

COMPETENCY STATEMENT: All qualified health care professionals need to understand how 

different professions collaborate in relation to how they contribute to AS. 

Descriptors: To support AS learners are able to: 

 

1) Demonstrate an understanding of the roles, responsibilities, and competencies of other 

health professionals involved in antimicrobial treatment policy decisions 

2) Explain why it is important that healthcare professionals, involved in the delivery of 

antimicrobial therapy (including the prescription, delivery and supply), have a common 

understanding of antimicrobial treatment policy decisions, the quantity of antimicrobial 

use, and effective patient/client outcomes 

3) Establish collaborative communication principles and actively listen to other professionals 

and patients/carer involved in the delivery of antimicrobial therapy 

4) Communicate effectively to ensure common understanding of care decisions  

5) Develop trusting relationships with patients /carer and other health/social care 

professionals  

6) Effectively use information and communication technology to improve interprofessional 

patient -centred care  
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