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Abstract

Background Overuse of antibiotics is frequent in nursing homes (NHs) leading to adverse events and selection of
resistant bacteria. Antimicrobial stewardship interventions showed heterogeneous effects on reducing inappropriate
use of antimicrobials in NHs.

Objectives This study aimed (1) to analyze antimicrobial prescribing determinants in NHs; (2) to identify which
resources for antimicrobial prescribing are used by NHs' physicians (3) understand which antimicrobial stewardship
interventions are required and how they should be implemented in NHs.

Methods We conducted individual semi-directed interviews with NHs' prescribing physicians in lle-de-France,
France. A thematic content analysis was conducted iteratively.

Results Thirteen interviews were conducted. Participants were mostly women, with a median age of 48 years

and a median professional experience in NHs of three years. Participants included medical coordinators, general
practitioners and salaried physicians. Main determinants of antimicrobial prescribing in NHs were the perceived risk of
infectious complications and discomfort in residents, the difficulty in obtaining microbiological samples and the lack
of healthcare professionals to monitor patients. Most participants reported using national guidelines and electronic
decision support systems to guide their antimicrobial prescribing. Institutional constraints accentuate situations

Why does this matter? Considering an aging population and the
growing burden of antimicrobial resistance, it is urgent to develop
and optimize the implementation of antimicrobial stewardship
interventions in nursing homes.
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Introduction

On a daily basis, almost 5% of the Nursing Homes (NHs)
residents receive antimicrobials and close to a third of
them for prophylaxis purpose [1]. Recent global meta-
analysis suggested that only 28% of antimicrobial pre-
scriptions are appropriate in NHs [2]. Antimicrobials
misuse increase the occurrence of iatrogenic adverse
events including Clostridioides difficile infection and con-
tribute to the emergence of antimicrobial resistance [3—6]
(AMR). AMR is considered by the World Health Organi-
zation as one of the major threats for human health [6].
AMR rates are higher in NHs than in the community
settings [7—9]. For example, in France in 2020, 3.3% of
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successful implementation.

Key points

of doubt and prompt physicians to prescribe antimicrobials “just in case” despite the will to follow guidelines and
the known risks of antimicrobial misuse. Physicians stated that proper antimicrobial use in NHs would require a
major effort but was not judged a priority as compared to other medical issues. Producing guidelines tailored to
the NH's context, performing good practice audits with feedback on antimicrobial prescribing, and reinforcing
multidisciplinary relationships and discussions between city and hospital professionals were cited as potential
interventions. The role of the medical coordinator was described as central. According to physicians, collaboration
among stakeholders, providing support and training during the process might prove effective strategies to ensure

Conclusion Antimicrobial prescribing is a complex decision-making process involving different factors and actors
in NHs. Tailored guidelines, good practice audits, strengthened multidisciplinary collaboration were proposed as
key AMS interventions. Physicians emphasized the central role of the medical coordinator supported by stakeholder
engagement, collaboration, training and ongoing support for successful implementation.

-+ According to physicians working in French NHs, antimicrobial prescribing in nursing homes depends on the
resident’s characteristics, the environmental context and resources, the nursing staff professional role and the
perceived consequences of antimicrobial prescribing by the physicians.

« Nursing home physicians feel quite comfortable with antimicrobial prescribing in everyday situations and may
not feel that improving antimicrobial prescribing is a top priority.

- Developing new guidelines tailored to the nursing homes context, providing audit, feedback on antimicrobial
prescribing and straightening multidisciplinary relationships, were perceived by French physicians working in
NHs as good leverage to improve antimicrobial prescribing.

Escherichia coli strains were resistant to third-generation
cephalosporins in the community as compared to 10.2%
in NHs [10].

Antimicrobial stewardship (AMS) is defined as the
interventions promoting wise antimicrobial use in order
to prevent from adverse events associated with their pre-
scription, including the emergence of resistance. In hos-
pitals, AMS interventions have been shown to improve
the adherence to guidelines, reduce the length of hospi-
tal stays and decrease the incidence of resistant bacterial
strains carriage and infections without increasing hos-
pital readmission and mortality [11, 12]. These results
encouraged the government and scientific agencies to
enhance implementation of AMS interventions in NHs
[13-15]. While some studies suggest an impact of AMS
on reducing antimicrobial misuse in NHs, others show
no significant effects [16—-19]. Most of these interven-
tions focused on urinary tract infections and effective
studies generally included multidisciplinary and multi-
modal interventions [16].

A recent systematic review of quantitative studies sum-
marizing factors influencing the volume and inappro-
priate prescribing of antimicrobials in nursing homes
highlights the fact that it depends on multiple factors
forming a complex conceptual framework [20]. Resi-
dents in NHs are more vulnerable to infections due to
decreased functional capacity, changes in immunity,
comorbidities, and sharing facilities with others [21].
Microbiological samples are often difficult to obtain in
older patients. Indeed, resident characteristic such as

history or potential signs of infection, presence of inva-
sive device or limited life expectancy tend to increase
antimicrobial prescribing [3, 22].

Prescribing behaviors also influence antimicrobial pre-
scribing as previous high prescription rate is associated
with higher antimicrobial prescribing [23]. Moreover, as
in other settings, physicians might prescribe antimicrobi-
als “just in case’; even if it means overprescribing, rather
than addressing the potential side effects or the public
health problem of emerging resistance including in pal-
liative care [24—27].

Organizational factors such as high staff turnover or
the prevalence of out-of-hours medical visits have a neg-
ative influence on antimicrobial prescribing. Thus, pre-
scriptions tend to be inaccurate when made by telephone
or when the doctor has not examined the resident [28]. In
addition, antimicrobial prescribing is lower when there is
an in-house coordinating physician and more appropri-
ate when there is a strong nursing presence [20].

Lack of time, resources, and qualified personnel in NHs
limit the sustainable adoption of AMS interventions [29].
Moreover, the content of AMS interventions and imple-
mentation strategies described in the literature are rarely
tailored to the specific NH context. This context is spe-
cific to each facility, and varies greatly from one country
and healthcare system to another. In particular, consid-
ering specific resident profile, organizational constraints
(including the presence of a medical coordinator able to
lead the project) and availability of support devices (e.g.
pharmacy, laboratory, radiology or infectious diseases
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counseling) would probably enable better adoption and
sustainability of AMS interventions [30]. Physicians’ abil-
ity to tolerate uncertainty and make decisions also vary
between countries and may be key elements in the suc-
cess of AMS interventions [31]. Added to this is the need
to work on motivation to change behaviors and stake-
holders’ buy in [17]. Overall, successfully implemented
interventions often show only temporary results, not
exceeding one-year post-intervention [28].

This study aimed (1) to analyze antimicrobial pre-
scribing determinants in NHs; (2) to examine poten-
tial resources for antimicrobial prescribing (e.g. clinical
decision support systems, brochures, etc.), whether in
use or not, in order to determine the resources available
and their potential limitations; (3) to understand which
antimicrobial stewardship interventions are required and
how they should be implemented in NHs according to
NHs professionals.

Methods

This study employed a qualitative approach through the
use of semi-structured interviews. The study is reported
in accordance with the Consolidated criteria for report-
ing qualitative research (COREQ) check-list [32].

Study participants

Participants were licensed prescribing physicians work-
ing in NHs in the Ile-de-France region in France. NHs
usually employ a medical coordinator and a nurse coor-
dinator who are in charge of organizing residents’” health-
care. The general practitioner (GP) of each resident is the
doctor in charge of the resident’s medical management
and prescribing. Residents are free to choose their own
GP, who may not be one of the NH’s practitioners. Some
NHs employ salaried physicians in addition to the GPs.

In 2019, the Ile de France region numbers 698 facilities,
with a total capacity of 64,196 beds. Forty-three are pub-
lic, 569 are private, including 342 for-profit. In France,
we count 10,525 facilities, 17.8% have 41-60 beds, 26.9%
have 61-80 beds, 20.5% have 81-100 beds, 12.4% have
101-200, 1.6% more than 200 beds. There are 5024
medical coordinators, 2152 of whom work on a full-time
equivalent basis (i.e. 0.28 per 100 beds). This figure is
close to 0.50 per 100 beds in private facilities and 0.30 per
100 beds in public facilities. A total of 2244/7990 (28%)
have access to an in-house pharmacy, and 937/2147
(42.5%) claim to have their own in-house pharmacy. A
total of 1878/8783 (21%) report having a 24-hour nursing
presence [33].

Participants included medical coordinators, salaried
physicians or GPs as long as they prescribed antimicro-
bials in NHs. Participants were first recruited through
the mobile geriatric outpatient teams of three academic
hospitals in Paris. These mobile geriatric outpatient
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teams intervened in 19 NHs in four departments in
France. All eligible physicians working in these NHs
were approached by phone and/or email and invited to
participate. The only exclusion criterion was refusal to
participate in the study. Using snowball sampling, all
participants were asked to propose to other colleagues
working in NHs to take part in the study. Sample size
was not predetermined but interviews were analyzed
iteratively and conducted until data saturation. The data
saturation was collectively discussed after ten inter-
views. Participants, while providing specific elements
at times depending on their position or location, gener-
ally expressed themselves homogeneously on the topics
discussed. Written and oral consent were obtained from
participants prior to each interview. Physicians who left
invitations unanswered did not give a reason. We did not
select participants according to their profile or the char-
acteristics of the nursing home. No relationship between
the authors and participants was established before the
study commencement.

Interview schedule

The interview guide was built after bibliographical
research and addressed the following subjects: practi-
tioner’s role in antimicrobial prescribing; prescription
process and the different factors influencing it; perceived
needs to optimize antimicrobial prescribing; implemen-
tation of the proposed measures.

The interview guide was reviewed and validated by
infectious disease’s physicians, geriatric physicians famil-
iar with NHs and qualitative and implementation sci-
ence researchers. The interview guide was then piloted
during two preliminary interviews with prescribing NHs
physicians in order to evaluate its relevance and under-
standing. It was slightly modified according to feedback.
The final interview guide was composed of 16 questions
(Table S1. Appendix). We did not need to adapt the inter-
view guide during the data collection prosses.

Data collection

Following quantitative data were collected: age, gen-
der, role, number of years working in a NH, number of
residents followed by the physician and number of NH
in which the physician worked. We also collected data
on the characteristics of the facility where the physician
worked: location (urban/rural), funding (for-profit or
not-for-profit), number of residents, number of work-
ing physicians, partnerships (laboratory, pharmacy) and
presence of a 24-hour nurse. When practitioners worked
in more than one facility, we collected the location and
funding of facilities, the total number of residents fol-
lowed by the participant and whether they usually had
partnerships (laboratory or pharmacy) and access to a
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24-hour nurse, without going into detail about each nurs-
ing home where they worked.

Individual interviews were conducted and recorded by
the first author (MH) either face-to-face at the NH, by
telephone or videoconference. No repeated interviews
were conducted. MH is a female medical doctor who was
a Master of Public Health student at the time of the study.
She had no preliminary experience as an interviewer.
She was academically trained in qualitative studies and
under the supervision of co-authors of the study who had
an extensive experience in qualitative research. The pur-
pose of the study was outlined to participants. They were
aware of MH’s credential and occupation, but not of her
personal motivations. MH collected field notes during
and after the interviews. Interview recordings were ano-
nymized before being transcribed verbatim. Non-verbal
communication was also transcribed. Once the tran-
scripts were checked for accuracy, the audio recordings
were destroyed. The transcripts and findings were not
returned to participants.

Data analysis

Quantitative data were described by median and inter-
quartile range for quantitative variables and by number
and percentage for qualitative variables.

An inductive thematic content analysis [34] was con-
ducted using NVivol3 to code, organize and analyze the
interview transcripts.

After checking and reviewing transcript records in
detail to identify major themes and categories, two cod-
ers (MH and CD) independently coded a third of the
transcripts. They applied codes to broad themes and
further decomposed it into sub-themes. Code defini-
tions and compiled illustrative examples were iteratively
reviewed with a larger research team (MH, CD, NPS,

Table 1 Demographic information about participants
Demographic information

Participant n=13
Age, median (IQR) 48
(34:61)
Female, n (%) 9 (69)
Years working in a nursing home, median (IQR) 3(1;10)
Medical coordinator, n (%) 9 (69)
Employed in two or more nursing homes, n (%) 5(39)
Employed in a for profit nursing home, n (%) 9 (69)
Work in an urban area, n (%) 11 (85)

Number of residents monitored by the participant, median 60

(IQR) (22;90)

Work in at least one NH with a partnership with a laboratory, 12 (92)
n (%)

Work in at least one NH with a partnership with a pharmacy, 12 (92)
n (%)

Work in at least one NH with access to a nurse during the 7 (54)

night, n (%)
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ARS). Then, the primary coder (MH) finished structur-
ally coding all transcripts. A third coder (NPS) reviewed
all the transcripts. There were frequent discussions and
reviews of coding results. After coding, sub-themes and
themes were categorized and classified independently
using theoretical domains framework [35]. A theme tree
was developed and reviewed with the larger research
team before interpretative data analysis. The process of
data analysis was iterative and parallel to the conduct of
the interviews. The recruitment of physicians and the
conduct of interviews continued until the themes were
saturated.

Ethics

According to French law for qualitative study, the study
protocol was approved by the Ethics Committee of
Gérond’if, gérontopole d’lle de France. The protocol was
classified as MR-004 on the 03/16/2022. The acceptance
number is 12,022.

Results

We conducted thirteen interviews between February and
June 2022. The interviews ranged from 35 to 85 min. Par-
ticipants were mostly women (2=9/13), aged 48 vyears,
with a median of 3 years of experience in NHs. Six partic-
ipants worked as medical coordinators only, three as gen-
eral practitioners only and two as salaried doctors only.
Five participants worked in multiple NHs. Two of them
worked both as part-time medical coordinators (two days
a week) in one of the NHs in which they worked and as
general practitioners in the others. Four of the medical
coordinators worked full time, three half time and two
part time. Most participants worked in a private NH
(n=11/13), located in an urban area (z=11/13). On aver-
age, participants were in charge of 60 residents. Seven
physicians worked in at least one NH with access to nurse
during the night. Most physicians worked in at least one
NH with a partnership with a pharmacy (n=12/13) and
a laboratory (n=12/13). Details are provided in Table 1.

General information about antimicrobial prescribing
While some of the participants prescribed antimicrobials
at least once a week, others reported prescribing it every
six months or depending on the season. All agreed that
the most common infections were urinary tract infec-
tions, respiratory tract infections and skin infections.
Participants stated that they felt quite comfortable with
antimicrobial prescribing. Some agreed that “complex
infections” required hospitalization and therefore were
not managed in NHs.

Prescribers sought help for antimicrobial prescribing
in different situations. First, when they did not know or
were unsure of therapeutic modalities. Second, when
they needed help in case of treatment failure. Finally,
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some of them needed support in deciding where to man-
age the infection (NH or hospital).

Determinants of antimicrobial prescribing
Figure 1 summarizes the major determinants of antimi-
crobial prescribing.

Resident characteristics
Residents’ age, condition and history influenced prescrib-
ing. Participants particularly considered kidney function
and swallowing disorders when choosing which antimi-
crobial to prescribe and its route of administration. The
infection’s symptoms and severity also had a great influ-
ence on antimicrobial initiation. The only microbiological
results reported as having an impact on prescribing were
urine samples.

Most participants did not believe that the residents’
opinions influenced their prescribing decisions due to
their frequent cognitive impairment. When residents
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were capable of understanding they usually didn’t discuss
the medical decision nor did residents’ relatives.

Environmental context and resources

Microbiological samples other than urinalysis were gen-
erally not performed because they depended on the
equipment, time, skills and habits of the nursing staff.
Lack of access and delay obtaining diagnostic tests
encouraged empiric antimicrobial prescribing which was
often not reassessed because of the lack of microbiologi-
cal testing or the delay in obtaining results. Added to this
is the fact that certain antibiotics cannot be retroceded in
French NHs.

Most physicians did not have access to local guidelines
and consulted national guidelines published by scientific
societies. A lot of them used an electronic decision sup-
port system (Antibioclic® for eight of them) or called a
specialized doctor. Antibioclic® is a French free academic
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digital Clinical Decision Support System (CDSS) widely
used by GPs in France for antimicrobial prescribing [36].

Professional role and identity

Nursing staff played a central role in the decision process.
Unlike most physicians, they were present at the NH
every day and knew the residents best. They observed and
notified day to day clinical changes. Many participants
relied on them for administration, monitoring and reas-
sessment of antimicrobials. Participants thus declared
that a lack of nursing staff, high turnover or bad commu-
nication could have a negative impact on antimicrobial
prescribing. Physicians who involved nurses in the deci-
sion-making process did so to tailor the prescription to
the resident’s clinical condition. Most of participants did
not feel pressured by the nursing staff to prescribe.

Due to the difficulty of access to a GP and the urgent
nature of an infection, the medical coordinator was often
the one initiating antimicrobials even out-of-hours.
The patients’ GP then usually took over and was free to
choose whether to continue, change or stop the antimi-
crobial therapy initiated by the medical coordinator. Dis-
cussions on antimicrobial therapy between the medical
coordinator and resident’s GP depended on the quality
of their relationship, their availability and sometimes on
the sense of legitimacy of the medical coordinator. How-
ever, according to participants, such discussions rarely
occurred. Participants who feel alone or left out in the
NH tend to discuss more about antibiotic therapy with
other physicians. Most of the participants agreed that
the medical coordinator should monitor and promote a
rational use of antimicrobials in NHs. However, this mis-
sion was not clearly defined and the original prescriber
was often the only one responsible for the prescription.

Perceived consequences

The benefit-risk balance of antimicrobial prescribing
leaned most of the time towards prescribing. Prescribers
knew the risks of bacterial resistance and adverse effects
of antimicrobial therapy. It could influence the choice
and duration of antimicrobial therapy but not the deci-
sion and act of prescribing. Most physicians prescribed
antimicrobials to improve the patient’s comfort (even
more in palliative care situations) but also to prevent sub-
sequent complications (deterioration, super-infection)
and, for some of them, to avoid hospitalization and its
consequences.

Prescribers perceptions & paradoxical motivation

Although participants reported having only basic train-
ing on antimicrobial prescribing and a lack of specific
knowledge on this topic, they believed that this training
was enough to correctly treat infections they describe
as basic (e.g. urinary tract infections, pneumonia,
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erysipelas). In those situations, they usually do not seek
for help. Some didn’t think that these infections could
be the source of prescribing errors, or at least that these
errors were not so serious. Despite a general desire to
adhere to the guidelines, they often relied on prescrib-
ing habits as rational use of antimicrobials required more
effort. Many were critical of their colleagues’ prescription
habits. Some pointed out generational differences in the
attitudes towards antimicrobial prescribing.

Interventions to improve antimicrobial prescribing

Actions to improve antimicrobials ‘use

Most of the participants proposed actions to improve
antimicrobial prescribing including guidelines tailored to
NHs’ context and decision support tools. Most of them
already used a digital CDSS called Antibioclic. For the
majority of participants, incorporating recommenda-
tions tailored to NH’s context and to the geriatric popula-
tion in this decision support tool could constitute a great
improvement.

Expertise

Participants also recommended developing or reinforc-
ing dialog with an infectious disease specialist by build-
ing a partnership with a hospital-based infectious disease
department. This specialist could help them when needed
and could be easily reached through a dedicated tele-
phone line operating day and night. Some participants
suggested facilitating access to antimicrobials that are
restricted to hospital use, including intravenous therapies
in order to avoid unnecessary hospitalizations.

Monitoring and reporting

Numerous physicians suggested audit and feedback
interventions to help them step back from their prescrip-
tions and thus improve their practice. This information
could be used as an indicator of AMS with personalized
feedback and global reports on antimicrobial use.

Accountability & education

Participants proposed to train all members of NHs’ staff
including nurses on different subjects related to AMS
and stressed the role of the medical coordinator in the
organization of these trainings. They assumed that those
training sessions could contribute in reinforcing the
role of nurses in the follow-up of patients treated with
antibiotics.

When focusing the discussion on the potential role of
local administrative institutional leaders in AMS activi-
ties, some participants preferred them not to interfere.
They justified that response by the idea they should not
be involved in medical decision making. Other partici-
pants believed that change in antimicrobial prescribing
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could be supported by institutional leaders but it
depended on the authorities’ willingness.

Relevant quotes on determinants of antimicrobial pre-
scribing are gathered in Table 2. Links between antimi-
crobial prescribing determinants and AMS interventions
suggested by interviewed physicians are summarized in
Fig. 2.

Implementation strategies for AMS interventions

First of all, participants pointed out possible barriers to
the implementation of AMS strategies. The major barrier
was that antimicrobial prescribing was not the top prior-
ity issue in NHs. Physicians declared more concern about
nutrition, behavioral disorders and end of life. Especially
since, as mentioned before, they felt quite comfortable
with antimicrobials. Another important barrier was the
acceptability of AMS interventions. They explained that
it can be difficult to break prescribing behaviors and
therefore that some physicians may feel reluctant to
change their prescribing routine. However, according to
some participants, a national-scale AMS intervention
could gain more credibility, leading to higher potential
adoption and acceptability. For example, when discuss-
ing a CDSS, a standardized tool used universally would
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be more widely recognized. This can serve as a neutral
reference for discussions on antimicrobial prescribing,
thereby enhancing shared decision-making and minimiz-
ing potential friction between physicians.

One of the broad areas of implementation strate-
gies that seemed most relevant to participants was the
development of stakeholder relationships. The main idea
was to recruit, identify or inform local opinion leaders,
mainly identified as the medical coordinator and eventu-
ally involving executive boards. They would be in charge
of promoting the implementation of the AMS strategy.
The implementation strategy could be defined during
local consensus discussions between the medical and
nursing team.

They also identified training and educating all kind of
NHs’ stakeholders as an effective implementation strat-
egy. It could be through educational meetings organized
by actors from outside the NHs (geriatric hospital team
for example) or using the train-the-trainer strategy.

Some declared that supporting clinicians by developing
reminder systems designed to help clinicians remember
information and/or encourage them to use clinical inno-
vation could help implementing AMS. They suggested a
poster pinned up in the care station or an alert integrated

Table 2 Relevant quotes on general information and determinants of antimicrobial prescribing

Theme Sub-themes Relevant quotes

General infor- P11:"If the infection is more complicated to manage, it will be managed in the emergency room. That'’s why I'm telling
mation about you that it’s not very complicated to manage an infection in nursing homes”

antimicrobial P10: “Situations in which we need help? It's a clinical situation that doesn't get better, a bronchitis for example that
prescribing doesn't get better despite the start of ceftriaxone.”

Determi- Resident P2: “The question is whether the resident will be able to swallow or not. That’s the big question.”

nants of characteristics P3: “What I've learned in palliative care is that if it’s [the infection] well tolerated and there’s no fever, there’s no point in
antimicrobial giving antibiotics.”

prescribing

impairment.”
Environmental
context and

resources emergencies.”

P3: “Residents aren't able to express an opinion about antimicrobial prescribing because the majority suffer cognitive

P3: “There’s one thing we never do that we should do: blood cultures. We tried but it's too complicated. Often, we don't
have the equipment. One person [nurse] who has to take care of 100 people makes it already difficult to manage

P2: "I feel like I'm in prehistoric times. To get a biological check-up in emergency is complicated. So, there are times
when [ start a treatment before I've had the results”

P8: “Sometimes it's 24 h to get a medication. We don’t get the antimicrobial susceptibility testing that quickly. So, some-
times, we're already at 5 days of treatment, there’s only 2 left, so if the micro-organism is susceptible, | don't change.”
P5: “I think that the patients in nursing homes are very subject to the current problems of nursing homes and that
antibiotic therapy is one of them. The lack of equipment, the fact that we have to do more and more with less and less

staff and equipment.”

Professional role
and identity

P4:‘As a medical coordinator, | believe that my role is to keep an eye on prescriptions. | shouldn't control or censor, but
if I see things that don't conform to good practice, | should review it with the prescribing physician. | think it’s defined in

a very theoretical way but not at all in a practical way. | would say that is only at my initiative.”

Prescribers beliefs
/Paradoxical
motivations

problems for us.”

P4: “I'm not saying that we do things well, but even the fact that we don't do it very well doesn't create too many

P11:“Prescribing is easy because it’s simple stuff which is easy to manage.”

P13: "I feel that the younger generation is really trained, now we know that we shouldn't prescribe too much.”

Perceived
consequences

P11:“l can'timagine leaving someone with an infection even if they are almost at the end of their life, leaving them in
uncomfortable conditions when a simple antibiotic could improve the situation.”

P4:“Itis always in our interest to avoid a trip to the emergency room. And from time to time, we say to ourselves, ok, we

prefer an empiric antibiotic therapy.”
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Fig. 2 Links between antimicrobial prescribing determinants and antimicrobial stewardship interventions suggested by interviewed physicians

into the prescription software. This reminder could, for
example, prompt participation in a training session or
provide a contact number for accessing an expert. The
intent is to maintain ongoing awareness and engagement

with the AMS initiative, ensuring that healthcare profes-
sionals have easy access to support and are consistently
reminded of the AMS intervention implemented in the
facility.
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One of the participants related her positive personal
experience in implementing AMS strategies in NHs.
First, regarding AMS strategies, she embraced her role
in managing and monitoring antimicrobial prescrib-
ing as a medical coordinator has been well identified
and accepted by the GPs with who she works. She also
established standard protocols based on guidelines from
scientific societies and health authorities, ensured access
to external infectious disease expertise and theoreti-
cal training sessions on antimicrobial prescribing. These
AMS strategies were implemented via identifying and
training leaders and formalizing the adoption of these
strategies in consensus discussions.

Discussion

Antimicrobial prescribing is a decision-making process
involving different factors and actors in NHs. Our results
confirm what has already been described in the literature,
despite geographical differences.

Resident characteristics (age, condition and history)
was mentioned by all the participants. They placed par-
ticular emphasis on swallowing disorders which, to our
knowledge, have not been described in the literature.
However, it influences antimicrobial selection, which
may then differ from the guidelines. Recent studies sug-
gest that advanced age and comorbidities (e.g. history
of infection and indwelling urinary catheters), poten-
tial signs of infection, or limited life expectancy tend
to increase overall prescribing rate and inappropri-
ate antimicrobial prescribing [3, 20, 22, 37]. Indeed, as
interviewed physicians pointed out, perceived risk of
infectious complications and discomfort among frail NH
residents probably encourages antimicrobial prescribing.

AMS interventions targeting diagnoses process could
help physicians to perform the right tests on the right
patients and thus help them to make an accurate diagno-
sis and prescribing in particular clinical situations [38].
However, the fact that most of the interviewed physicians
do not perceive difficulty in diagnosing and treating com-
mon infectious situation is a major barrier to the accept-
ability of these interventions.

Contrary to what has been described in the literature,
few physicians in our sample felt pressure from nursing
staff, families, or residents to prescribe antimicrobials
[24, 39-43]. In our study, the lack of patient participation
in decision-making seemed to be associated with the high
prevalence of cognitive impairment in this population,
but it could also be related to the lack of medical knowl-
edge and high acceptability of care by these patients [43].

Participants also emphasized the influence of the
environmental context and resources on antimicrobial
prescribing. Indeed, the difficulty in obtaining microbio-
logical samples, the lack of available GP, the lack of para-
medical staff to monitor follow-up, the lack of guidelines
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tailored to the NH’s context and the limited access to
some antimicrobials (notably those exclusively delivered
at hospital) were perceived as hindering improvement
in the management of infectious diseases in NHs. Those
constraints accentuated situations of doubt and increased
the perceived benefits of antimicrobial prescribing com-
pared to its risks.

Participants considered that local and general guide-
lines tailored to NHs’ context and to the characteristics
of institutionalized people could help improving proper
antimicrobial use. International published guidelines on
the management of infectious diseases in NHs are scarce
[44—47] and often focus on one type of infection. The
physicians never mentioned French guidelines for NHs
as a reference [48], suggesting it might not be adapted to
their needs or not well spread. It could thus be interest-
ing to create a single document gathering the guidelines
for the most frequent infections physicians encountered
in NHs. These guidelines should consider the context
of NHs where limited diagnostic tests and antimicrobi-
als are available. It should also include antimicrobial
prescribing in palliative care situations. Physicians also
insisted on the utility of a CDSS like Antibioclic. Once
appropriate guidelines available, it would be a good way
to promote proper antimicrobial use since it seems to be
well implemented, already highly used by physicians in
NHs and have proven its effectiveness in literature [17].

The professional role of nurses and medical coordi-
nators where identified as a key determinant of antimi-
crobial prescribing by participants. Nurses are the ones
who alert physicians, monitor and follow up residents.
They play a key role even if they don't take the deci-
sion or the responsibility for antimicrobial prescribing.
Therefore, AMS interventions focusing on accountabil-
ity by straightening the roles of nurses seemed relevant
to this study and to the literature attesting the cen-
tral role of nursing staff in AMS [49-51]. Interventions
could reinforce their current role (e.g. clinical assess-
ment, performing tests) or enhance their skills (e.g. pre-
scribing microbiological samples, adapt antimicrobial
therapy). Recent studies suggest that nurses feel able to
take on such responsibilities, particularly when they are
experienced nursing home nurses [52, 53]. One way of
improving these AMS interventions would be, as partici-
pants suggested, to offer training sessions on the various
aspects antimicrobial prescribing in order to ensure qual-
ity and safety of their new role. Nurses are already enthu-
siastic about taking part in training sessions [49]. It could
also tend to bring doctors and nurses up to the same
level of knowledge and thus improve the shared medical
decision, as long as there is good inter-professional com-
munication. However, the lack of nursing staff added to
work-overload and high turnover could limit the imple-
mentation of that kind of intervention.
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The medical coordinators definitively have a role to play
in AMS. However, this role was often neglected accord-
ing to participants and did not appear among medical
coordinators’ top priorities. It is essential to effectively
train them to take the lead on AMS. Then, they could
promote AMS interventions and develop and formalize
interprofessional relationship on the territory. Besides,
the presence of a coordinating physician shoed positive
effects on reducing overall antimicrobial prescribing [54].

Some studies focused on aspects of human resources,
management or organizational characteristics of NH, and
revealed significant links with antimicrobial prescribing
[20]. For some of these contextual factors, there is little
room for action, particularly as they depend on public
authorities and the economic context in which they
exist. As a matter of fact, in France, 15% of the NHs don’t
employ a medical coordinator and 37.7% reported diffi-
culties in finding human resources, resulting in frequent
understaffing [33] and once again limiting the AMS
interventions.

Other antimicrobial prescribing determinants emerged
from this study. Perceived consequences of antimicrobial
prescribing, motivations and prescribers ’perceptions
also influence antimicrobial prescribing. Perceived risk
of infection complications (e.g. discomfort, deteriora-
tion, hospitalization), the fear of not treating an infection
when diagnosis is unclear and complementary exami-
nations are not available often prompted physicians to
prescribe antimicrobials “just in case” despite the will to
follow guidelines. Physicians stated that proper antimi-
crobial prescribing in NHs required a major effort but
was not judged a priority as compared to other medi-
cal issues. Added to that is the fact that physicians feel
comfortable in dealing with what they consider as com-
mon infection (even if the diagnosis and treatment of
those conditions can be challenging) probably doesn’t
prompt them to reconsider their prescribing habits and
behaviors. Yet, prescribing habits are associated to over-
all prescribing rates and inappropriate antimicrobial pre-
scribing [23].

In addition to actions to improve antimicrobials use,
expertise and education, another important interven-
tion suggested by the physician was audit and feedback.
It could help physician step back and realize the impact
of inappropriate antibiotic prescribing and motivate
them changing their practice. Thus, encouraging results
have been reported in French interventions based on the
development on a list of quantitative and proxy indicators
of appropriate antimicrobial prescribing in NHs [55-57].
These results are in line with recent systematic reviews
that reported positive outcomes of AMS interventions in
NHs in terms of overall antimicrobial use, appropriate-
ness of antimicrobials and AMR rates [17-19]. Feedback
is particularly efficient when: include an injunctive norm;
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compare prescribing to the lowest prescribers; targeted
high prescribers; the source is a supervisor or colleague;
it is given more than once; it is delivered both verbally
and in writing; and when it includes objectives and action
plan [58, 59].

Overall, many AMS intervention already exist and
most effective seem to be multimodal. To date, the only
intervention that has shown effects one year after inter-
vention has combined clinician education, CDSS and
feedback [28]. This could be explained by the fact that it
acted on different determinants levels of antimicrobial
prescribing. The implementation of those different AMS
strategies, according to the interviewed physicians, relied
on developing stakeholders’ relationships among NHs,
training and education. They all agreed that the medical
coordinator should have a central role in the process.

Some primary research articles on AMS interven-
tions in NHs give us information on how AMS strategies
were implemented. However, only a few give details on
implementation strategies and on effectiveness for both
implementation and clinical outcomes [60-63]. They all
mention multimodal implementation strategies among
which training and educating stakeholders and develop-
ing stakeholders’ relationships that were also cited by the
interviewed physicians in our study. According to those
studies, other efficient strategies where using evalua-
tive and iterative strategies and providing infrastructure
assistance. Raban et al. (2020) reviewed on AMS strate-
gies which included a section on process evaluations of
AMS interventions, briefly describing implementation
facilitators, barriers, and outcomes from included studies
[17]. The main barriers to AMS strategies implementa-
tions were similar to those pointed out by physicians in
our study. It included a lack of motivation of the physi-
cians to improve prescribing, difficulties in getting physi-
cians to change practices and ensuring adequate training
of new staff. They also noted the high baseline level of
appropriate prescribing which was difficult to further
improve, high physician turnover in the facilities, a lack
of buy-in from nurses and family expectations of antimi-
crobials. There are several options to explore, including
adaption to the context which seems to be a major ele-
ment to consider in the choice of AMS and implementa-
tion strategies [30]. Instead of using the same strategies
for all, it may be relevant to propose a tool box of those
strategies where each medical coordinator could pick up
elements that will fit to each specific context.

Because selection of participants was voluntary, the
opinions expressed may be skewed toward those who are
concerned about these issues. Results of this study are
limited by sample size, type of physician, period of time
and restricted geographic area. Moreover, when physi-
cians worked in more than one NH, the inquiry did not
delve into specific details about each individual nursing
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home they worked at. This approach may limit the granu-
larity of the information as the conditions and resources
in each nursing home could vary. Therefore, our results
may not be representative and generalizable to all NHs,
especially since we found that environment and profes-
sional role influence antimicrobial prescribing. We did
not include other populations that are known to influ-
ence antimicrobial prescribing such as the nursing staff
or the residents and their families.

Despite the limitations mentioned, the strength of this
study is that it explored in depth the views of the pre-
scribing physicians in NHs in the aim of proposing AMS
interventions tailored to their needs and therefore more
easily adopted because of its perceived interest. To ensure
transferability and so that readers can judge whether they
can apply our findings to their own settings, we have
provided detailed descriptions of our research context,
participant demographics, and the methods used. By
offering this contextual information, readers can bet-
ter assess the applicability of our results to their specific
circumstances. Additionally, the consistency of our find-
ings with existing literature further supports their poten-
tial transferability. We are confident that physicians will
find valuable insights to improve antibiotic prescribing
in nursing homes. It also allows us a deeper understand-
ing of the NH’s particular context in order to propose the
most appropriate AMS interventions and thus facilitate
their implementation. These are essential steps to maxi-
mize the chances of promoting proper antimicrobial pre-
scribing in these facilities.

Conclusion

Antimicrobial prescribing in NHs depends on the resi-
dents’ characteristics, environmental context, available
human and technical resources, and the shared respon-
sibilities between healthcare professionals. The perceived
benefits versus risks balance of antimicrobials in NHs
often leads to “just in case” prescriptions. Nonetheless,
physicians felt quite comfortable with prescribing antibi-
otics in everyday situations and did not consider improv-
ing it as a top priority. Developing guidelines tailored to
the NHs’ context, providing audit and feedback on anti-
microbial prescribing and straightening multidisciplinary
relationships between city and hospital professionals
appear to be promising interventions to improve anti-
microbial prescribing in NHs. The medical coordinator
should have a central role in the process.
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