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Background: Antimicrobial stewardship (AMS) programmes seek to reduce the risk of antimicrobial resistance by 
minimizing inappropriate antimicrobial use. The SARS-CoV-2 coronavirus (COVID-19) pandemic was characterized 
by initial widespread use of antimicrobials in patients with COVID-19, with potential negative effects on AMS efforts.

Objective: To explore the impact of the pandemic on the AMS workforce in Scottish acute care hospitals.

Method: Individual, semi-structured online interviews were conducted with a purposive sample of clinical staff 
who had an AMS focused role in Scottish Health Boards. Interviews explored staff experiences of facilitating AMS 
during the pandemic. Data were analysed using inductive content analysis.

Results: Thirteen staff from seven of 15 Scotland Health Boards participated. The data revealed negative (includ
ing staff redeployment and shortages) and positive effects (including improved working relationships and use of 
technology) on the AMS workforce. Notably, greater appreciation of the work of the AMS team was a positive 
outcome.

Conclusions: The robust qualitative methods applied in this original study have generated greater understand
ing of factors that impeded AMS services in Scotland during the pandemic. These findings may resonate inter
nationally. Adaptation to technology and investment in the workforce are recommended to improve the 
resilience of AMS services in future crises.

© The Author(s) 2024. Published by Oxford University Press on behalf of British Society for Antimicrobial Chemotherapy. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/ 
by/4.0/), which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

Introduction
To mitigate antimicrobial resistance (AMR), antimicrobial stew
ardship (AMS) programmes have been implemented globally, fo
cused on antimicrobial use optimization.1–3 While progress on 
AMS has been shown to vary internationally depending on, for ex
ample, regulation of antimicrobial prescribing and the level of 
AMS resource available, the global health crisis caused by the 
SARS-CoV-2 (COVID-19) pandemic had significant effects on 
stewardship efforts.4–6 Although evidence syntheses eventually 
revealed little bacterial co-infection with COVID-19,7–10 initial 
clinical uncertainty regarding the aetiology and role of bacterial 
co-infection and lack of COVID-19 treatments and vaccines led 
to widespread use of antimicrobials. With limited expertise to 
treat COVID-19, infectious diseases (ID) and AMS experts were 
redeployed to the care of COVID-19 patients.11,12 Thus, AMS 
activities were reconfigured, potentially compromising existing 

progress, particularly in acute care hospital settings.6,12–14

While existing quantitative evidence,6,15–18 showed the pan
demic’s impact on AMR rates, AMS initiatives and antimicrobial 
consumption, there was a gap in understanding of the pan
demic’s impact from the perspective of those working in AMS at 
the time. In Scotland, a national AMS programme with a collab
orative health board approach is coordinated by the Scottish 
Antimicrobial Prescribing Group (SAPG).19 The aim of this paper 
is to present key aspects of a qualitative study,20 which explored 
the impact of the pandemic on the Scottish AMS workforce.

Methods
Ethical approval and access
Glasgow Caledonian University (GCU)’s School of Health and Life Sciences 
Research Ethics Committee granted ethical approval to conduct this 
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study: reference HLS/NCH/20/011. Formal Management Access Permission 
was provided by each participating Health Board. It was ensured that inter
view participants were fully informed and knew that their participation was 
voluntary (by provision of a Participant Information Sheet). On the interview 
day, participants were asked to verbally confirm their understanding and 
agreement to participate in the study, which was recorded and formed 
the consent to participate.

Study design
A qualitative study employing semi-structured, one-to-one, online inter
views was conducted between March and August 2021 and reported 
using the consolidated criteria for reporting qualitative research 
(COREQ),21 in Supplementary File 1 (available as Supplementary data at 
JAC-AMR Online).

Participant recruitment
A purposive sampling strategy was employed. All clinical staff with an 
AMS focused role [including all leads of the antimicrobial management 
team (AMT), AMS Pharmacists, and AMS nurses] and associated clinicians 
working in the ID specialty, e.g. training grade doctors, in the 15 Scottish 
Health Boards were eligible to participate. Eligible participants were in
vited to participate via a recruitment email from a gatekeeper in the 
SAPG network and via advertisement on X®. Participants could decide 
to contact the researcher directly if they wanted to participate, without 
any form of coercion. Those who responded were provided with the 
Participant Information Sheet to ensure informed consent.

Data collection
Interviews were conducted with a topic guide (Supplementary File 2). The 
guide was developed by A.M., in consultation with V.N., J.M. and K.C. and 
validated with J.S. and R.A.S. to ensure that sufficient contextual ques
tions were captured. Interview participants were asked to reflect on the 
period beginning from March 2020 (the onset of the COVID-19 pandemic) 
until the period of data collection. Open-ended questions were asked 
about participants’ experiences of facilitating AMS work during the pan
demic, including challenges and unexpected benefits; follow-up ques
tions based on participants’ responses were also asked. Online 
interviews (using Microsoft (MS) Teams®) were conducted by A.M. (a fe
male PhD researcher with a MSc in Clinical Pharmacy, a Postgraduate 
Certificate in research methods and research interests in AMS) and audio- 
recorded on an encrypted digital recorder. Interviews lasted an average 
of 36 minutes (ranging from 18 to 58 minutes).

Data analysis
The data was transcribed verbatim by A.M., managed in NVivo® 12, and 
analysed via inductive content analysis.21 The inductive content analysis 
followed the steps described by Vears and Gilliam22 (familiarization, gen
eration of open codes from line-by-line analysis and grouping similar 
open codes into subcategories and categories). Generated categories 
and subcategories were revised several times and an audit trail main
tained in NVivo®. The analysis was reviewed by V.N. and K.C. to enhance 
rigour.

Results
Thirteen staff from seven Scottish Health Boards participated. 
Participants were in the same role they were in pre-COVID, at 
the point of data collection. They were three ID consultants 
(with all being AMT leads), one training grade doctor (rotating 
within the ID specialty), six antimicrobial pharmacists and three 
antimicrobial nurses.

Three main categories were generated from the data, with 
additional subcategories highlighted in Table 1 and within the 
text, with illustrative participant quotes.

Negative workforce impact
Change in clinical role

Changes in the clinical roles of AMS team members and in the 
team structure resulted from sudden redeployment of staff 
from their usual AMS duties to general clinical services. 

‘One of the biggest things was that our clinical role changed overnight. We 
went from providing a clinical role to our ID ward to providing a clinical role 
to the COVID assessment unit.’ Participant 4

‘We have identified some trainees who were interested in helping us to re
view the effectiveness of prompts [AMS quality improvement (QI) project]. 
But with COVID these people were redeployed, they went to other areas. So 
the team infrastructure within the clinical areas fundamentally changed 
and the purpose of clinical areas changed.’ Participant 5

Change in working patterns

Changes in working patterns included changes to working time, 
more flexible working, staff needing to go on emergency rotas 
and completely changing their days of working. There was also 
a limited ability to travel between different sites in particular 
Health Boards as this was deemed non-essential and a risk for in
fection transmission. Previously, AMS staff migrated from site to 
site to cover wards, to review patients and to deliver induction 
training for new staff. During the pandemic, staff ‘weren’t physic
ally able to go and visit some wards to carry out their duties’ 
(Participant 4).

As participants highlighted, there had been a shift from 
face-to-face to virtual working, in both reviewing patients and 
providing AMS education to staff. In some situations, ward 
rounds became virtual, and the use of the Hospital Electronic 
Prescribing and Medicines Administration (HEPMA) system 
increased. 

‘We review complex patients with infection, and would normally go to the 
wards pre-COVID and throughout that 12 months, I was able to cover the 

Table 1. Categories and subcategories on the impact of COVID-19 on the 
AMS workforce

Category Sub-category (where applicable)

1. Negative workforce 
impact

• Change in clinical role
• Change in working patterns
• AMS staff shortage

2. Positive workforce impact • Heightened profile of the AMS team
• Improved working relationships (with 

the wider MDT and specialties)
• Use of technology and increased 

collaboration
3. Influences on capacity to 

maintain workforce
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two acute sites that had the electronic prescribing quite easily and remote
ly, so that I was able to contribute to Staphylococcus aureus bacteraemia 
or C. difficile reviews.’ Participant 2

AMS staff shortage

The impact of AMS staff shortage was a common feature across 
most of the Boards, influenced in part by the redeployment of 
staff to cover other clinical areas, as well as AMS team sickness 
or isolation due to COVID-19. This meant that staff allocation 
to AMS work was depleted and led to fatigue as reported by a 
participant. 

‘From a ward perspective, there’s just this fatigue within wards to take any
thing forward as a result of COVID, so it’s just trying to identify the right 
time, where people are starting to sort of rebuild themselves and rebuild 
their teams. And because there’s been a lot of reconfiguration with wards, 
it’s not a normal team…so there’s lots of different barriers to taking forward 
QI stuff.’ Participant 9

Additionally, AMT leadership was largely disbanded, due to 
both redeployment and the need to prioritize COVID-related clin
ical activity. This loss of AMT leadership meant no AMT meetings 
took place in most sites and there was no leadership to provide 
direction for AMS efforts. 

‘…our stewardship lead was pulled to be COVID lead. So, the 
stewardship element of their role was completely removed for about a 
year, and therefore there was nothing coming down from that kind of clin
ical lead down to our team, for us to action because everything was just 
stopped.’ Participant 4

‘…most of the people involved in the AMT are also crucial to the 
COVID response, because we are ID, microbiology, infection control, 
everything, then it’s very difficult to keep a core activity going.’ 
Participant 13

Decisions to limit staff presence on wards to only staff essen
tial to the core COVID-19 service, were also influenced by consid
erations of infection transmission.

‘Another issue at the very beginning why staff were pulled back, was the 
whole PPE issue. We didn’t really have clear guidance at the beginning. 
And anxiety I think around that and I suppose the interpretation of, 
what is essential and what is not; a lot of discussion around that…so again, 
these are all the things in the early days I think definitely did disrupt our 
feasibility and ability to be on the wards the way we would be normally.’ 
Participant 11

Positive workforce impact
Heightened profile of the AMS team

A greater recognition of the AMS team was an unexpected posi
tive outcome of the pandemic highlighted. Previously, AMS teams 
would have had to introduce themselves to the different medical 
teams and explain their role. However, during the pandemic staff 
reported that medical teams were seeking out the AMS teams to 
ask for their advice. 

‘There’s certainly been a lot more recognition of our team following the 
pandemic, I think. Our team have been quite upfront and central in a lot 
of the COVID work locally, so we have raised our profile within the organ
isation. From a stewardship perspective that has certainly been a positive… 
there’s been a much better appetite for AMS as a result of COVID.’ 
Participant 9

‘It’s made the hospital more aware of the antimicrobial team. There’s 
more respect for the antimicrobial team, because we have been involved 
and we’ve been there for advice. They were all in a scary place, and any
body that was giving them support earned respect, and I think there’s a re
spect for the antimicrobial team…they pick up a phone now and ask me 
advice, whereas before it would be me approaching them.’ Participant 10

This heightened profile and recognition of the AMS team is ex
pected to lead to more progress with implementing future AMS 
interventions, as one would already be ‘pushing on open doors’ 
(Participant 7). This may mean that the AMS team will find it eas
ier to collaborate with other specialties and teams in the future.

Improved working relationships (with the wider multidisciplinary 
team and specialties)

As a result of the improved profile of AMS teams—and the afore
mentioned redeployment of AMS staff to other clinical areas— 
participants reported improved working relationships with the 
wider multidisciplinary team (MDT) and clinical specialties they 
had not engaged with previously. Additionally, the transfer of 
skills from AMS work to clinical work, and vice versa was also a 
positive outcome of working in new clinical areas. 

‘Some of the positives are that we probably worked very closely as a team, 
so it probably brought our team a little bit closer together. It allowed us to 
work with medics and consultants and wider teams that we wouldn’t usu
ally work so closely with, because some of the wider consultants were 
brought down to our ward to cover shifts within the COVID unit. It allowed 
us to form relationships and things.’ Participant 4

‘I haven’t worked in a ward in probably over 13 years. So to suddenly be de
ployed back into a ward environment and had never done a ward round or 
a drug round in 13 years, I had to upskill pretty quick, but it was good, from 
an AMS perspective that it made me see how difficult and how challenging 
ward rounds and drug rounds can be.’ Participant 12

Use of technology and increased collaboration

Participants mentioned that the pandemic expedited the imple
mentation of electronic tools. Virtual working was aided by the 
use of technology. Particularly, the use of software for virtual 
communication and meetings (MS Teams®), and virtual ward 
rounds enabled wider reach to teams, increased collaborations 
and wider coverage of more clinical areas. Technological tools 
are now expected to become a routine aspect of AMS staff’s 
day-to-day work. 

‘A lot of our other sites received virtual microbiology rounds. So the micro
biology team would phone in [on Teams] to lunchtime ward review ses
sions or lunchtime peer review/MDT meeting and have input in that way.’ 
Participant 4

The impact of the COVID-19 pandemic on antimicrobial stewardship                                                             
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‘So obviously nobody was working on Teams before. So now we have all got 
used to working on Teams and there is no doubt that that’s for more effect
ively communicating than we had ever imagined it would be. And so, you 
will be able to reach larger audiences more easily, and probably with less 
organization going forward.’ Participant 5

Technology also influenced the change in the format of the 
‘protected policy’ for antibiotics, from paper to electronic. The 
protected policy process involves a prescriber being required to 
complete an antibiotic request form before they can prescribe 
antimicrobials that have been identified as a protected or re
stricted group of antimicrobials. Pre-pandemic, this was a mostly 
paper-based process, but it moved swiftly to an electronic pro
cess (via HEPMA) with the onset of the pandemic to limit the 
spread of infection. 

‘We suspended our paper-based process, our authorisation process, be
cause we were mindful that paper could become a vector of transmission 
if a prescriber’s handling it and is reviewing perhaps a COVID infected pa
tient.’ Participant 2

‘Though we had no reasons to believe prescribers were circumventing it 
and we felt we had a reasonable level of assurance from it, but at the start 
of COVID because everything went into essential business only, we took 
down the alert antibiotic system and said “prescribers, you don’t need to 
do this, but on HEPMA can you please indicate why you’re using an alert 
antibiotic”.’ Participant 5

However, there could be issues with the use of an electronic 
version of the protected policy. These issues include inability of 
some junior staff to access electronic systems and the number 
of steps involved in the operationalization of the electronic policy, 
as expanded on by a participant. 

‘The paper form made visibility a lot easier. That became a bit trickier, be
cause if you’re doing it electronically, you need to have the electronic ac
cess…you can’t really almost automatically give electronic approval to all 
these people [band 2, band 3 support staff].’ Participant 11

‘I can see how the old system worked and I can see how easy it was to re
mind doctors, “this is a protected agent, here’s your forms in this drawer, 
can you fill that out” and you could pass it on to them really easily. 
Whereas with the electronic form you sort of go up and go, “oh did you 
know that’s a protected [antibiotic]; you need to go onto [system], link in 
to this, open the form, electronically fill it in, save it, email it and send”.’ 
Participant 11

The mode of delivery of AMS education, which used to be via 
face-to-face induction sessions, also changed. Instead, recorded 
videos that could be reused and shared across sites were devel
oped, thereby addressing the issues with not being able to travel 
within sites. 

‘Some of our education we re-engineered, so rather than delivering it 
face-to-face as we used to do. We’ve pre-recorded particularly our induc
tion sessions for new staff throughout that 12-month period. So, we were 
doing it virtually, sometimes, through Teams, but most often I think a lot of 
the education from an AMS point of view was delivered remotely through 
pre-recorded sessions.’ Participant 2

Influences on capacity to maintain workforce
Having a strong existing AMS team structure in place was pivotal 
in some sites’ ability to maintain their AMS service. Additionally, 
empowering other clinical staff with tools and skills needed to 
do the work themselves, similar to a ‘train-the-trainer’ format, 
created a sense of ownership (seen as a key factor in maintaining 
the AMS service). 

‘We’ve got a really small team, but we’ve got a big remit, and it’s about 
ownership at local level. So whenever you’re prescribing antibiotics, the 
best thing we can do is try and help you get it right first time, and then 
have broad prompts in your area, and perhaps champions to help you de
liver better antimicrobial care. We’ve mentored a lot of them through some 
of the stewardship resources, some of the audits and projects, so a lot of 
them are running the show now themselves.’ Participant 2

Discussion
This study was conducted during the second year of the 
COVID-19 pandemic in the UK (March–August 2021), enabling 
participants to reflect on their experiences during the first few tu
multuous months of the crisis and the impact this had on their 
work as AMS specialists. At the time of recruitment, while largely 
quantitative evidence6,15–18 was emerging regarding antibiotic 
use and AMS, there was little published research on the impact 
of the pandemic from the perspective of those working in the 
field. Therefore, this qualitative study makes a valuable contribu
tion to the understanding of the causes and consequences of the 
disruption to AMS services caused by the pandemic.

The study findings revealed negative impacts on the AMS work
force through changes in the clinical role of AMS teams (due to re
deployment), changes in working patterns and staff shortages. This 
provides a qualitative parallel to the work of Wimmer et al.,23 who re
ported in a survey of 122 respondents from 68 hospitals in the USA 
that clinical pharmacists had less time for AMS, with 75% reported 
as having redeployed to COVID-19 related leadership positions. 
Similarly, a UK survey18 with AMS leads (n = 95; out of 169 NHS 
Trusts or Health Boards) found that 57% of antimicrobial pharmacists 
were seconded to other roles within the wider clinical and pharmacy 
team, corroborating findings from our study. More recently, a quali
tative study24 with 17 members of AMS teams from 17 hospitals in 
the UK found that AMS staff redeployment in the midst of conflicting 
COVID-19 priorities negatively affected the continuation of AMS ac
tivities. The findings from our Scottish study, corroborate these find
ings from across the UK with additional unique insights from AMS 
nurses (although few in number in Scotland19), who were less repre
sented in the former UK studies.18,24 Changes in working patterns 
that resulted in more flexible working, including carrying out activities 
(such as AMS rounds and education) remotely, have remained fol
lowing the pandemic, as highlighted by SAPG.19 Furthermore, while 
the changes in clinical roles of AMS team members—brought about 
by the pandemic—were temporary, these changes facilitated wider 
reach to other clinical areas, as our participants discussed.

Clearly, international evidence shows that redeployment of 
staff, while operationally necessary at the time, had a significant 
impact on continuation of AMS services. Greater investment into 
the AMS workforce is pertinent, with training of all AMS healthcare 
professionals (HCPs) needed. The antimicrobial nurses (n = 3) who 
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were participants in this study commented on the value that they 
believe they bring to AMS teams, and their perception that there 
is insufficient recognition of AMS nurses at the hospital manage
ment level. Thus, additional investments into the specialist anti
microbial nursing workforce in Scotland would be beneficial, to 
address the current limited antimicrobial nursing posts, as also 
reported in the SAPG workforce report.19 Furthermore, based on 
the workforce gaps identified in our study, empowering ward 
nurses would be one mechanism to strengthen AMS activity 
more broadly and potentially counter the impact of redeploy
ment of specialists in future pandemics. Chater et al.25 have 
shown that empowering and training nurses has a positive im
pact on AMS behaviours. Additionally, Fisher et al.26 found that 
barriers to nurses’ promotion of the principles of intravenous to 
oral antibiotic switch therapy, included lack of knowledge, confi
dence and poor relationships with prescribers. Thus, better en
gagement and training of all ward nurses, and their recruitment 
to AMS teams should help strengthen AMS programmes, particu
larly during pandemics.

Positive effects on the AMS workforce that were reported in this 
study include a heightened profile of AMS (i.e. through more ac
knowledgement of the need for AMS and a greater appreciation 
of the skills of the AMS team), improved working relationships 
with the wider MDT and the increased use of technology (for AMS 
education, antibiotic review and virtual ward rounds) fostering col
laboration. These findings exist against a backdrop of national AMS 
interventions by SAPG during the pandemic, in the form of reissued 
guidance on antimicrobial prescribing and the deployment of a na
tional point prevalence survey in patients hospitalized with sus
pected COVID-19.16,27 The latter intervention was potentially 
important in raising the profile of AMS as it involved engagement 
with AMS teams throughout Scotland including many training 
grade doctors, with the key elements of AMS being maintained.16

Some of our findings are similar to recent studies conducted 
within and outside the UK. In the United Arab Emirates, Hashad 
et al.28 in a qualitative study with 31 participants across 11 hos
pitals highlighted the increasing complexity of AMS implementa
tion and how improved collaborations (aided by the use of 
technology, to facilitate AMS team meetings and virtual rounds) 
within the MDT were key to maintaining AMS during the pandem
ic. Findings from our study revealed that participants considered 
the increased use of technology for virtual education a positive 
consequence of the pandemic. This is corroborated by a survey 
by Chauhan et al.29 who invited HCPs working in AMS in Wales 
to provide data on educational sessions delivered in their facil
ities, including numbers and lengths of sessions, and teaching 
format. In their study,29 although the ability to provide AMS edu
cation in the previous face-to-face formats was impaired due to 
COVID-19, the use of virtual education allowed facilities to reach 
an increased number of staff while providing shorter and fewer 
sessions. This use of virtual education formats seems to be a posi
tive feature of the pandemic and should continue into the future 
to strengthen the provision and reach of AMS education.

Strengths and limitations
This qualitative study provides unique insights into the perspec
tives of AMS team members on the impact of the pandemic on 
their AMS activity in Scotland. As such, it adds to the knowledge 

base of the causes and consequences of disruptions to AMS ser
vices during COVID-19, pointing to both negative and positive 
outcomes.

This study has included a sample size of 13 participants (from 
7 out of 15 Scottish Health Boards), which Francis et al.30 has pro
posed as sufficient for a qualitative study. Recruitment con
straints brought about by the COVID-19 pandemic hampered 
the ability to recruit more participants from other Scottish 
Health Boards. Thus, while there may be limitations in the trans
ferability of the findings generated to the other eight Boards (con
sidering the existing AMS teams’ structures (pre-COVID), 
differences in patient load, clinical specialties and geographical 
location), it is deemed that sufficient data were provided from 
a broad range of Boards (small to medium-sized to large popula
tions served, within rural and urban locations) to address the re
search objective, evidenced by the similarities in the responses of 
interviewees, with little new data gathered from later interviews.

Implications for practice
A key practical benefit of changes to working practices during the 
pandemic was the increased use of technology for both patient 
review (via HEPMA, MS Teams consultations and telephone calls) 
and online staff education (through remote participation in train
ing and easier access to recorded training sessions). This benefit 
should be capitalized on in the adaptation of the mode of delivery 
of AMS education initiatives and the utility of electronic prescrib
ing tools, in future. However, care should be taken to ensure that 
the use of electronic systems for aspects such as the protected 
policy for antibiotics, do not introduce barriers to ensuring AMS.

Furthermore, additional investments into the AMS workforce 
(particularly nurses) will be pivotal in ensuring there is an ad
equate level of human resource to maintain AMS services during 
periods of displacement. Additionally, capitalizing on the im
proved profile of AMS and better working relationships with the 
wider MDT—as a result of the COVID-19 pandemic—is important 
to sustain progress with AMS.

Conclusion
The robust qualitative methods applied in this original study have 
generated a greater understanding of the factors that impeded 
the delivery of AMS services during the pandemic, particularly 
AMS team redeployment. However, unanticipated positive out
comes such as raising awareness of the value of AMS teams 
and greater use of technology in patient management and staff 
communication also have merit. These findings have significance 
in highlighting opportunities to act to improve the resilience of 
AMS services in the UK and globally, during future crises.

Acknowledgements
We would like to thank all the HCPs across Scotland who participated in 
this study.

Funding
This study was supported by a PhD studentship from Glasgow Caledonian 
University, awarded to the first author.

The impact of the COVID-19 pandemic on antimicrobial stewardship                                                             

5 of 7

D
ow

nloaded from
 https://academ

ic.oup.com
/jacam

r/article/6/6/dlae199/7921905 by guest on 16 D
ecem

ber 2024



Transparency declarations
R.A.S. reports receiving consulting fees from Mundipharm/NAPP, payment 
or honoraria from Shionogi and Menarini, support for attending meetings 
and/or travel from Menarini and participation on a Data Safety Monitoring 
Board or Advisory Board for Pfizer and Advanz. In addition, R.A.S. is 
President and Trustee of the British Society for Antimicrobial 
Chemotherapy. All other authors: none to declare.

Supplementary data
Supplementary Files 1 and 2 are available as Supplementary data at 
JAC-AMR Online.

References
1 World Health Organization. WHO Policy Guidance on Integrated 
Antimicrobial Stewardship Activities. WHO, 2021.  https://www.who.int/ 
publications/i/item/9789240025530
2 Charani E, Holmes A. Antibiotic stewardship—twenty years in the mak
ing. Antibiotics (Basel, Switzerland) 2019; 8: 7. https://doi.org/10.3390/ 
antibiotics8010007
3 Currie K, Laidlaw R, Ness V et al. Mechanisms affecting the implemen
tation of a national antimicrobial stewardship programme; multi- 
professional perspectives explained using normalisation process theory. 
Antimicrob Resist Infect Control 2020; 9: 99. https://doi.org/10.1186/ 
s13756-020-00767-w
4 Walia K, Mendelson M, Kang G et al. How can lessons from the 
COVID-19 pandemic enhance antimicrobial resistance surveillance and 
stewardship? Lancet Infect Dis 2023; 23: e301–9. https://doi.org/10. 
1016/S1473-3099(23)00124-X
5 Charani E, Mendelson M, Pallett SJC et al. An analysis of existing nation
al action plans for antimicrobial resistance—gaps and opportunities in 
strategies optimising antibiotic use in human populations. Lancet Glob 
Health 2023; 11: e466–74. https://doi.org/10.1016/S2214- 
109X(23)00019-0
6 Langford BJ, Soucy JPR, Leung V et al. Antibiotic resistance associated 
with the COVID-19 pandemic: a systematic review and meta-analysis. 
Clin Microbiol Infect 2023; 29: 302–9. https://doi.org/10.1016/j.cmi.2022. 
12.006
7 Langford BJ, So M, Raybardhan S et al. Bacterial co-infection and sec
ondary infection in patients with COVID-19: a living rapid review and 
meta-analysis. Canada (Tor) 2020; 26: 1622–9. https://doi.org/10.1016/j. 
cmi.2020.07.016
8 Rawson TM, Moore LSP, Zhu N et al. Bacterial and fungal coinfection in 
individuals with coronavirus: a rapid review to support COVID-19 anti
microbial prescribing. Clin Infect Dis 2020; 71: 2459–68. https://doi.org/ 
10.1093/cid/ciaa530
9 Cong W, Poudel AN, Aihusein N et al. Antimicrobial use in COVID-19 pa
tients in the first phase of the SARS-CoV-2 pandemic: a scoping review. 
Antibiotics 2021; 10: 1–14. https://doi.org/10.3390/antibiotics10060745
10 Calderon M, Gysin G, Gujjar A et al. Bacterial co-infection and antibiotic 
stewardship in patients with COVID-19: a systematic review and 
meta-analysis. BMC Infect Dis 2023; 23: 14. https://doi.org/10.1186/ 
s12879-022-07942-x

11 Chaplin S. COVID-19: a brief history and treatments in development. 
Prescriber 2020; 31: 23–8. https://doi.org/10.1002/psb.1843
12 Pierce J, Stevens MP. COVID-19 and antimicrobial stewardship: les
sons learned, best practices and future implications. Int J Infect Dis 
2021; 113: 103–8. https://doi.org/10.1016/j.ijid.2021.10.001
13 Lynch C, Mahida N, Gray J. Antimicrobial stewardship: a COVID cas
ualty? J Hosp Infect 2020; 106: 401–3. https://doi.org/10.1016/j.jhin. 
2020.10.002
14 Monnet DL, Harbarth S. Will coronavirus disease (COVID-19) 
have an impact on antimicrobial resistance? Euro Surveill 2020; 25: 
2001886. https://doi.org/10.2807/1560-7917.ES.2020.25.45.2001886
15 Russell CD, Fairfield CJ, Drake TM et al. Co-infections, secondary infec
tions, and antimicrobial use in patients hospitalised with COVID-19 during 
the first pandemic wave from the ISARIC WHO CCP-UK study: a multicen
tre, prospective cohort study. Lancet Microbe 2021; 2: e354–65. https:// 
doi.org/10.1016/S2666-5247(21)00090-2
16 Seaton RA, Cooper L, Gibbons CL et al. Antibiotic prescribing for re
spiratory tract infection in patients with suspected and proven 
COVID-19: results from an antibiotic point prevalence survey in Scottish 
hospitals. JAC-Antimicrobial Resist 2021; 3: dlab078. https://doi.org/10. 
1093/jacamr/dlab078
17 Kurdi A, Platt N, Morrison A et al. Evaluation of duration of antibiotic 
therapy across hospitals in Scotland including the impact of COVID-19 
pandemic: a segmented interrupted time series analysis. Expert Rev 
Anti Infect Ther 2023; 21: 455–75. https://doi.org/10.1080/14787210. 
2023.2181789
18 Ashiru-Oredope D, Kerr F, Hughes S et al. Assessing the impact of 
COVID-19 on antimicrobial stewardship activities/programs in the 
United Kingdom. Antibiotics (Basel, Switzerland) 2021; 10: 110. https:// 
doi.org/10.3390/antibiotics10020110
19 Scottish Antimicrobial Prescribing Group. Review of antimicrobial man
agement team workforce. 2022. https://www.sapg.scot/media/6917/ 
20220530-sapg-workforce-report-v41.pdf
20 Matuluko A. Exploring influences on the implementation of interven
tions to improve antibiotic review in Scottish acute care hospitals. 2023. 
https://researchonline.gcu.ac.uk/en/studentTheses/exploring-influences- 
on-the-implementation-of-interventions-to-im
21 Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting quali
tative research (COREQ): a 32-item checklist for interviews and focus 
groups. Int J Qual Heal Care 2007; 19: 349–57. https://doi.org/10.1093/ 
intqhc/mzm042
22 Vears DF, Gillam L. Inductive content analysis: a guide for beginning 
qualitative researchers. Focus Heal Prof Educ A Multi-Professional J 2022; 
23: 111–27. https://doi.org/10.11157/fohpe.v23i1.544
23 Wimmer MR, Schulz LT, Hamel AG et al. The impact of coronavirus dis
ease 2019 (COVID-19) on the antimicrobial stewardship pharmacist 
workforce: a multicenter survey. Antimicrob Steward Healthc Epidemiol 
2022; 2: e56. https://doi.org/10.1017/ash.2022.37
24 Khan S, Bond SE, Bakhit M et al. COVID-19 mixed impact on hospital 
antimicrobial stewardship activities: a qualitative study in UK-based hos
pitals. Antibiotics (Basel, Switzerland) 2022; 11: 1600. https://doi.org/10. 
3390/antibiotics11111600
25 Chater AM, Family H, Abraao LM et al. Influences on nurses’ engage
ment in antimicrobial stewardship behaviours: a multi-country survey 
using the theoretical domains framework. J Hosp Infect 2022; 129: 
171–80. https://doi.org/10.1016/j.jhin.2022.07.010

Matuluko et al.

6 of 7

D
ow

nloaded from
 https://academ

ic.oup.com
/jacam

r/article/6/6/dlae199/7921905 by guest on 16 D
ecem

ber 2024

http://academic.oup.com/jacamr/article-lookup/doi/10.1093/jacamr/dlae199#supplementary-data
http://academic.oup.com/jacamr/article-lookup/doi/10.1093/jacamr/dlae199#supplementary-data
http://academic.oup.com/jacamr/article-lookup/doi/10.1093/jacamr/dlae199#supplementary-data
https://www.who.int/publications/i/item/9789240025530
https://www.who.int/publications/i/item/9789240025530
https://doi.org/10.3390/antibiotics8010007
https://doi.org/10.3390/antibiotics8010007
https://doi.org/10.1186/s13756-020-00767-w
https://doi.org/10.1186/s13756-020-00767-w
https://doi.org/10.1016/S1473-3099(23)00124-X
https://doi.org/10.1016/S1473-3099(23)00124-X
https://doi.org/10.1016/S2214-109X(23)00019-0
https://doi.org/10.1016/S2214-109X(23)00019-0
https://doi.org/10.1016/j.cmi.2022.12.006
https://doi.org/10.1016/j.cmi.2022.12.006
https://doi.org/10.1016/j.cmi.2020.07.016
https://doi.org/10.1016/j.cmi.2020.07.016
https://doi.org/10.1093/cid/ciaa530
https://doi.org/10.1093/cid/ciaa530
https://doi.org/10.3390/antibiotics10060745
https://doi.org/10.1186/s12879-022-07942-x
https://doi.org/10.1186/s12879-022-07942-x
https://doi.org/10.1002/psb.1843
https://doi.org/10.1016/j.ijid.2021.10.001
https://doi.org/10.1016/j.jhin.2020.10.002
https://doi.org/10.1016/j.jhin.2020.10.002
https://doi.org/10.2807/1560-7917.ES.2020.25.45.2001886
https://doi.org/10.1016/S2666-5247(21)00090-2
https://doi.org/10.1016/S2666-5247(21)00090-2
https://doi.org/10.1093/jacamr/dlab078
https://doi.org/10.1093/jacamr/dlab078
https://doi.org/10.1080/14787210.2023.2181789
https://doi.org/10.1080/14787210.2023.2181789
https://doi.org/10.3390/antibiotics10020110
https://doi.org/10.3390/antibiotics10020110
https://www.sapg.scot/media/6917/20220530-sapg-workforce-report-v41.pdf
https://www.sapg.scot/media/6917/20220530-sapg-workforce-report-v41.pdf
https://researchonline.gcu.ac.uk/en/studentTheses/exploring-influences-on-the-implementation-of-interventions-to-im
https://researchonline.gcu.ac.uk/en/studentTheses/exploring-influences-on-the-implementation-of-interventions-to-im
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.11157/fohpe.v23i1.544
https://doi.org/10.1017/ash.2022.37
https://doi.org/10.3390/antibiotics11111600
https://doi.org/10.3390/antibiotics11111600
https://doi.org/10.1016/j.jhin.2022.07.010


26 Fisher CC, Cox VC, Gorman SK et al. A theory-informed assessment of the 
barriers and facilitators to nurse-driven antimicrobial stewardship. Am J 
Infect Control 2018; 46: 1365–9. https://doi.org/10.1016/j.ajic.2018.05.020
27 Seaton RA, Gibbons CL, Cooper L et al. Survey of antibiotic and antifun
gal prescribing in patients with suspected and confirmed COVID-19 in 
Scottish hospitals. J Infect 2020; 81: 952–60. https://doi.org/10.1016/j. 
jinf.2020.09.024
28 Hashad N, Stewart D, Perumal D et al. The impact of COVID-19 on 
antimicrobial stewardship programme implementation in hospitals—an 
exploration informed by the consolidated framework for implementation 

research. J Hosp Infect 2022; 129: 144–52. https://doi.org/10.1016/j.jhin. 
2022.08.005
29 Chauhan S, Gilbert D, Hughes A et al. Impact of the COVID-19 pan
demic on provision of antimicrobial stewardship education and training 
in UK health service sites. J Interprof Care 2023; 37: 519–21. https://doi. 
org/10.1080/13561820.2022.2082393
30 Francis JJ, Johnston M, Robertson C et al. What is an adequate sample 
size? Operationalising data saturation for theory-based interview 
studies. Psychol Heal 2010; 25: 1229–45. https://doi.org/10.1080/ 
08870440903194015

The impact of the COVID-19 pandemic on antimicrobial stewardship                                                             

7 of 7

D
ow

nloaded from
 https://academ

ic.oup.com
/jacam

r/article/6/6/dlae199/7921905 by guest on 16 D
ecem

ber 2024

https://doi.org/10.1016/j.ajic.2018.05.020
https://doi.org/10.1016/j.jinf.2020.09.024
https://doi.org/10.1016/j.jinf.2020.09.024
https://doi.org/10.1016/j.jhin.2022.08.005
https://doi.org/10.1016/j.jhin.2022.08.005
https://doi.org/10.1080/13561820.2022.2082393
https://doi.org/10.1080/13561820.2022.2082393
https://doi.org/10.1080/08870440903194015
https://doi.org/10.1080/08870440903194015

	Introduction
	Methods
	Ethical approval and access
	Study design
	Participant recruitment
	Data collection
	Data analysis

	Results
	Negative workforce impact
	Change in clinical role
	Change in working patterns
	AMS staff shortage

	Positive workforce impact
	Heightened profile of the AMS team
	Improved working relationships (with the wider multidisciplinary team and specialties)
	Use of technology and increased collaboration

	Influences on capacity to maintain workforce

	Discussion
	Strengths and limitations
	Implications for practice
	Conclusion

	Acknowledgements
	Funding
	Transparency declarations
	Supplementary data
	References



