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Objectives: Dentistry is a significant contributor to the burden of antimicrobial overprescribing and hence to the
global problem of antimicrobial resistance. However, antimicrobial stewardship in Canadian dentistry is nascent,
with an acknowledged need for research and coordinated stewardship efforts. This study aimed to gain insights
into the perspectives of Canadian dentistry sector leaders and experts on the main drivers of dental antibiotic
overprescribing and potential stewardship strategies.

Methods: Exploratory qualitative design. Data collection: four one-time, 1 h focus group discussions with
22 experts and stakeholders in antimicrobial stewardship in Canada, recruited through a mix of purposive
and snowball sampling. Data analysis: inductive thematic analysis.

Results: The analysis yielded five themes: outdated patterns; antimicrobials as a Band-Aid; fear and risk
aversion; behavioural change; and why reinvent the wheel? Overprescription in dentistry stems primarily from
a perpetuation of outdated prescribing patterns, ubiquitous use of antibiotics as a temporary solution, and
an overly cautious antibiotic use by risk-averse providers. Stewardship strategies should be grounded on
behavioural change (motivation, robust data and enactment of new behaviours) and may be modelled after
tested medical interventions.

Conclusions: This study presents a roadmap for behavioural change in dental antibiotic prescribing, and points
to the fact that the success of a stewardship actionable plan for Canadian dentistry may depend more on con-
certed efforts for change than on the creation of novel strategies. Hence, contextualizing and testing medical
stewardship programmes in Canadian dentistry may be effective in combatting antibiotic overprescription,

thereby contributing to global efforts to reduce antimicrobial resistance.

Introduction

Antimicrobial resistance (AMR) is recognized as one of the top 10
threats to global health.* In 2019, 1.27 million death cases were
directly attributed to AMR and it was associated with around 5
million deaths worldwide.? Dentistry is responsible for approxi-
mately 10% of antibiotics prescribed across healthcare globally.
The prescription of antibiotics in dentistry is essential but only
as an adjunct to dental treatment: to prevent distant site

infections, such as infective endocarditis; to prevent surgical
site infections; and to treat serious odontogenic infections.
However, up to 80% of dental antibiotic prescriptions may be
deemed unnecessary, with wide variation across countries.>

In an attempt to optimize antibiotic prescribing in dentistry,
the World Dental Federation (Fédération Dentaire International,
FDI) has provided international guidance to dentists, dental
teams and national associations on how they can contribute to
reducing AMR.* However, while significant stewardship efforts
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have been undertaken in dentistry in the UK and Australia, as well
as in medicine and pharmacy in Canada, antimicrobial steward-
ship (AMS) in Canadian dentistry is incipient, and lacks
a structured, consensus-driven and coordinated approach.
Additionally, there is an acknowledged need for research in this
domain.® Given the significance of AMR, it is crucial to improve
its management and strategize its use in dentistry.

This study aimed to understand the perspectives of Canadian
dentistry sector leaders and other experts on the main drivers
of antibiotic overprescribing and stewardship strategies in dentis-
try. In collaboration with researchers from the universities of
Manchester and Melbourne, this study informed the develop-
ment of a multistakeholder workshop with the objective of devel-
oping an actionable plan for AMS in Canadian dentistry.

Methods
Ethics

Ethics approval was obtained from the University of Toronto Research
Ethics Board, Health Sciences REB Committee (Protocol # 44461).

Study design

Underpinned by a constructivist perspective, this study employed an
exploratory, generic descriptive qualitative research methodology.®

Participants

Twenty-two participants, including AMR and AMS experts, policy leaders,
dental regulators, dentists, physicians and pharmacists, ranging from
early to late career, with the majority in the mid-career category, were re-
cruited through a mix of purposive and snowball sampling (refer to
Table S1, available as Supplementary data at JAC-AMR Online). In addition
to AMR and AMS experts, remaining participants were also included for
their knowledge of, and/or connection with, the subject matter and,
thus, were aware of significance and severity of the problem of AMR
and its interrelationship with the environment, human and animals
(One Health concept). The sample size, following Malterud et al.’s” con-
cept of information power, was continually re-evaluated throughout
the research process until sufficient information was gathered to create
new knowledge and fill gaps in the literature.

Data collection

Data was collected through four one-time, 1 h focus group discussions,
each consisting of 4-6 participants. The semi-structured interview guide
was adapted by S.Su and K.B. from Lim et al.’s® study— which explored
stakeholders’ perspectives on AMS in the context of pharmacy— around
two overarching domains of inquiry: understanding the main drivers of anti-
biotic overprescribing; and exploring stewardship strategies in dentistry (File
S2). After participants signed informed consent forms, focus groups were
conducted in June and July 2023, virtually via Zoom, and recorded. Data
were de-identified and transcribed verbatim by researcher C.M.

Data analysis

Transcripts were proofed and read several times for familiarization with
content and broader apprehension of their whole, as well as the identifi-
cation of essential features that were related to the research topic. Data
analysis was conducted inductively and coded manually by C.M., in a
line-by-line semantic approach based on Braun and Clarke’s” guidelines
to thematic analysis. This was an iterative process, with a systematic re-
turn to the raw data for additional understanding and assurance of

consistency between the interpretations being made, in relation to the
original data and research question. Data codes and initial categories
were discussed and refined in concert with researchers S.Si., S.Su. and
K.B. at a later date. Results and key themes were further refined in collab-
oration with researchers W.T. and L.T. for enhancing trustworthiness.'®

Results and discussion

Five main themes were identified (Table 1). Three themes (out-
dated patterns, antibiotics as a Band-Aid, and fear and risk aver-
sion) were linked to overprescription drivers in dentistry. Two
were linked to antibiotic stewardship in dentistry: behavioural
change and why reinvent the wheel? Findings were connected
to those found more broadly in medicine to identify comparative
drivers and explore potential solutions proposed in the field.

Overprescription drivers in dentistry
Outdated patterns

Outdated patterns refer to the perpetuation of antiquated pre-
scribing beliefs and habits that no longer have scientific bearing
and were described by participants as challenging and hard to
change, particularly among dentists who have been practising
for many years, and among patients who have a history of taking
antibiotics for issues wherein they are no longer required (e.g.
antibiotic prophylaxis following joint replacements). Past prac-
tices can create expectation among patients that antibiotics
will be prescribed, making it difficult for dentists to convince
them otherwise. The following quotes depict both dentists’ and
patients’ challenges of breaking patterns in antibiotic prescribing:

I learned in dental school is the thing that people have a very difficult time
breaking that habit, and unfortunately don’t, don’t seem to regularly up-
date their, the evidence base of their practice...I remember the days of pre-
printed prescription pads, both for antimicrobials and for opioids as a
standard thing (Participant 20).

Because of some pattern that they’ve had as a previous habit, you know.
With previous doctors saying for example, it’s hard to, to talk the patient
out of it. Not impossible, but hard to talk the patient out of it. And I would
say that would only be the same here [in the context of dentistry] too
(Participant 1).

The data suggest that dentists’ outdated patterns of prescrib-
ing stem from both a knowledge gap concerning the evolution of
antibiotic therapy recommendations, and the challenges asso-
ciated with changing habits. This gap in knowledge was primarily
attributed to a lack of continuing education, absence of stand-
ardization in the dental curriculum, and disparities between the-
oretical and clinical education in dental schools, as well as a lack
of clear quidelines. Participants argued that dentists would gen-
erally prefer to attend continuing courses that focus on practical
aspects driving their practice financially, rather than AMS ones.
Moreover, they believe that those who attend AMS and AMR
courses are already more knowledgeable in such topics than
those who refrain from participating. This indicates that changing
outdated patterns of prescribing through continuing education
courses may depend on whether these courses are offered free
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22 = a 28 of charge and/or are mandatory. In addition, it underscores the

'§ SgE 2 2= 9 g importance of strategies to change behaviours.

53 g5 B T geE In Canada, there is no uniformity in the teaching of AMR and

S £ %“ g a< B =5 AMS courses, nor is there consistency in the number of hours

§ = (‘% = £ > F;’ = D dgdlcoted to this topic in dental schools. Although such courses

@ E £h =383 =y mlght. be taught thepretlcally, experts believe that such knowl-

g £ 57 § LgeT 2 § edge is not necessarily translated to instructors who teach stu-
S @ ©8 3253 S5 z 2 dents in the clinical setting, creating a discrepancy between
o 2 28 g g =3 > E g2 theory and practice. Not only do clinical instructors have varied
'é o Rt ; z 5 5 ES = % levels of education in AMS, but they do not have set protocols
T 5559z 62883 for prescribing antibiotics for patients in dental school clinics
g 28E0=5gag0 d tend to overprescribe, as explained by a dental school dean:
6l 02E£238802% an P » @5 €Xp y

g 25825835%%8

- g “ %’ é é % § é §g o they [clinical instructors] want to definitely make sure that they are cover-

3 < 5 g o< 3 3T 5 _% ing the bases...some instructors say nope, antibiotics are definitely not

5 w_g 2 g ; £ $ = é 5 needed. But we will also have the instructors that will say let’s give a pre-

=8 g § o % s a g % 1 scription just in case (Participant 17).

ESslazggast

S a5 520 a5 o5 . . .

. . The lack of clear knowledge regarding what is being taught the-
oretically regarding AMS and AMR in dental schools, as well as
how it is translated into clinical teaching, indicates the need for
comprehensive understanding of these issues. Hence, future re-
search should investigate baseline data and teaching patterns
across all 10 Canadian dental schools. This includes assessing

= standardized protocols for antibiotic prescribing in school clinics

% and continuing education courses to better address knowledge

5% gaps in dental antibiotic prescribing.

g The lack of clear guidelines was also highlighted. These would

5 not only support dentists in prescribing appropriately, but also

. safeguard their decision to not comply with patients’ potential
expectations for antibiotics. In the province of Quebec, a study
demonstrated that the distribution of 11 types of guidelines to
pharmacists and physicians had a significant impact on the re-
duction of antibiotic prescriptions in that province, when com-
pared with the rest of Canada.!' Without clear quidance, efforts
to promote better education and awareness may be unavailing.

% Fear and risk aversion

= Dentists’ fear of negative outcomes—which could potentially

arise from refraining to prescribe antibiotics—was described as
critical to the issue of dental overprescribing. It could be inter-
preted from the data that, when confronted with unclear diagno-
sis, dentists prescribe antibiotics rather than risk potential
complications from the dental condition. This is especially
significant for providers who have previously dealt with serious in-
fections and outcomes in their practice. In this sense, complica-
tions are seen as more tangible than the problem of AMR,
considered by participants to be a more abstract problem.
Patients who experience serious AMR adverse events often seek
medical care without their dentists’ knowledge. This contributes
to a lack of awareness among dentists regarding the harm
caused. From this perspective, AMR-related issues can be inter-
preted as having an esoteric origin. In contrast, complications
connected from not prescribing are believed to reflect directly
and negatively upon dentists’ care. Prescribing antibiotics is
thus perceived by risk-averse providers as the most judicious
course of action.

Overarching domains of inquiry

Table 1. Continued
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We have differential acceptance of risk. So, is the dentist more willing to risk
an AMR or risk C. diff [Clostridium difficile infection]. When there is risk of
complication in their patient, because they feel bad when the complication
in the patient reflects on their care, versus the person that gets C. diff. Well,
you know, that’s the antibiotic’s fault, or that’s God’s fault or whatever. It’s
not my fault, because I did something (Participant 11).

Additionally, discussions within focus groups pointed to how pa-
tients’ fear of going to the dentist constitutes another driver of
overprescription in dentistry, given that fearful patients would ra-
ther have an antibiotic prescribed to them, than undergo dental
treatment, the most effective way of addressing infections. This
seemed particularly meaningful when considering patients’ pat-
terns, as discussed earlier, and the influence of patients’ expecta-
tions on antibiotic overprescribing.

Fear and risk aversion resonate with inappropriate antibiotic
prescribing that results from practising defensive medicine in
the medical context.’? Physicians were found to prescribe anti-
biotics inappropriately, when faced with symptoms that do not
have a definitive diagnosis, to both avoid risks and alleviate their
feelings of uncertainty.’?~'* In addition, patients often feel reas-
sured when antibiotics are prescribed, as it signals that their
ailment has a clear cause and is being managed. The need
for reassurance thus leads to a high patient demand for
antibiotics.*?

Participants also noted that dentists may prescribe antibiotics
out of fear of legal actions from patients. In such situations, den-
tists prefer to face the consequences of prescribing an antibiotic.

The medical legal perception of covering your butt clinically [referring to
antibiotic prescribing]. You don’t want to take a chance on something
blowing up and then have the College come back at you later for not having
done everything possible to prevent that (Participant 20).

Antibiotics as a Band-Aid

Another important driver to overprescription in dentistry, as iden-
tified in the data, was linked to the ubiquitous use of antibiotics by
dentists as a temporary or ‘Band-Aid’ type of solution, particularly
in situations where definitive treatment cannot be administered
on the same visit. References to the following scenarios were pri-
marily tied to the use of antibiotics as a Band-Aid solution: the
need to assist patients until they can see a specialist; situations
where they are going on vacation and cannot undergo treat-
ment; or to get them ‘through to Monday’ (Participant 14)
when, for instance, the dentist will not, or cannot, provide the
treatment before the weekend; when patients seek treatment
only at a more advanced stage of infection (e.g. abscess); and
when patients cannot afford treatment, in a context of extremely
limited public health coverage. This parallels the unnecessary
prescription of antibiotics, driven by ‘time pressures’ of busy clin-
ical environments and the resulting need for ‘quick fixes,” as ob-
served in medicine.’?

Another aspect of using antibiotics as a Band-Aid is linked to
dentists’ inherent need to take immediate action or, as some of
the participants put it, to their need to ‘do something’ when in
the presence of a patient who is experiencing dental problems.
Given the need to do something, providers use antibiotics as a

Band-Aid even though this might not be aligned with evidence-
based practices.

You may feel that you have somebody who’s, who’s in pain, for example.
Probably a better example is in pain from a toothache. You know there’s
no antibiotic indicated, but you feel like you have to do something to
let’s say, get them to the endodontist office or, you know, that sort of a
thing (Participant 4).

The use of antibiotics as a temporary solution to meet the imme-
diate need for action finds a similar pattern in medicine.
Deschepper et al.'? found that physicians often prescribe antibio-
tics because they feel the ‘inner urge to do something’. They fur-
ther explain that this urge to act stems from the expectation that,
as experts, physicians need to consistently provide patients with
a solution. However, in medical practice, the ‘need to do some-
thing’ seems to be connected to discomfort arising from diagnos-
tic uncertainty or to fear and risk aversion, while in the domain of
dentistry, this was found to be primarily connected to the use of
antibiotics as a temporary solution.

The rollout of the Federal Government’s Canadian Dental Care
Program can be expected to improve access to care for vulner-
able populations. Nevertheless, it could also compound inappro-
priate antibiotic prescribing, given the overprescription drivers
discussed above. On the other hand, it also presents several op-
portunities for collecting data, one of the priorities identified
here for the development of AMS in Canadian dentistry.

Physicians’ use of Band-Aids

Data codes tied to ‘antibiotics as a Band-Aid’ theme, as well the
‘need to do something’ subtheme, reveal that such drivers in den-
tistry are not solely linked to dentists, but to providers more
broadly, particularly physicians, as noted by a pharmacist, expert
in AMR and AMS:

‘TI've seen a lot of patients coming through emerge, who are low income,
and they can’t afford the root canal. So they end up being prescribed by
dentists and family physicians, not just dentists’ (Participant 10).

Given the physical barriers to accessing dental care experi-
enced by remote and rural populations in Canada, as well as
the financial challenges encountered by low-income individuals
and those without insurance, patients seek their primary care
physician to prescribe antibiotics as a short-term, Band-Aid type
of solution. In Australia, difficulties in accessing dental care
among rural and low socioeconomic populations have also
been found to drive GPs to prescribe antibiotics for dental
conditions.!®

Since physicians are not equipped to treat dental ailments,
they prescribe antibiotics as a temporary or Band-Aid solution.
This is not only because it is their only option, but also because
it satisfies an inherent ‘need to do something’ for patients until
they are able to access care from a dentist.

We [family doctors] only have one solution. It’s the antibiotics. We don’t
know what to do with those [dental problems]...What can wait [for antibio-
tics] but cannot wait...I work in long-term care, and what am I supposed to
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do with somebody that has, you know, tooth pain, where there’s no dentist
that’s gonna ever come (Participant 13)?

The quote above, from a family physician, also highlights a gap in
knowledge in dental prescribing, suggesting that more education
and clear guidelines (as discussed above) could equally help phy-
sicians recognize situations wherein antibiotics are appropriately
recommended, rather than using them as a Band-Aid for every
dental issue. Moreover, it reflects the dilemmma between the
need to do something and physicians’ lack of resources to deal
with dental afflictions.

In light of this, it seems critical that future studies should ex-
plore medical school curricula on dental antibiotic prescribing, as
this could ultimately help to guide physicians in prescribing anti-
biotics only when essential.

Commonalities between medicine and dentistry, in the con-
text of AMS, are corroborated by an umbrella/systematic review
of factors influencing antibiotic prescribing for adults with acute
conditions. This study identified many potentially modifiable fac-
tors common to medicine and dentistry. Fear and risk aversion
was characterized as ‘fear of conflict’, ‘fear of adverse outcomes’
and differences in ‘risk perception’ between clinicians. Similarly,
the ‘prescribing habits of clinicians’, which include outdated pat-
terns of prescribing, were noted as a factor that varies at the
practitioner level.'® However, there are at least two factors that
were found to be unique to dentistry, which primarily stem
from the fact that dental conditions are often readily amendable
to operative procedures, rather than an antibiotic prescription.*’
An ethnographic study, within urgent dental care in England, de-
monstrated that some dentists use antibiotics as a temporary
‘quick fix’ rather than definitive solution, similarly to using antibio-
tics as a Band-Aid as described here.*®

Antibiotic stewardship in dentistry
Behavioural change

Proposed strategies for antibiotic stewardship in dentistry were
found to be grounded in behavioural change. Data segments
identified as being connected with such behavioural changes
went beyond this more evident and broad category to reveal a
distinct roadmap with three key components for the facilitation
of these changes.

First, to change behaviour, it is critical to understand dentists’
motivation for prescribing antibiotics unnecessarily.

If you don’t get the why components [for overprescribing antibiotics], [it]
doesn’t matter how many guidelines you’ve got. If someone is just risk
averse, then you have to figure out how you correct that behaviour. And
that’s the big challenge because the biggest barrier to stewardship is the
human brain (Participant 11).

Participants underscored the need for behavioural science studies
to employ an overarching behavioural theory lens to understand
the motivation behind certain behaviours. Theories such as
the Theoretical Domains Framework, Capability-Opportunity-
Motivation-Behaviour model, and Behaviour Change Wheel have
served as analytical lenses in the context of dental AMS,*6:19:20
Second, the need to create robust data was found to be essen-
tial for behaviour change. Currently, in Canada, data on dental

prescribing are sparse, and there is no system of communication
among different segments of collected information. Referring to
the current state of data collection, a key informant stated that
trying to get a ‘complete picture [of the data] is a nightmare’
(Participant 18). An AMS expert and infectious disease specialist
compared the lack of proper data on dental antibiotic prescribing,
in Canada, with the ‘wild west of stewardship’ (Participant 21).

Once robust data is established, it needs to be presented
such that it is both understandable and meaningful to providers
and patients. ‘Education at different levels’ (Participant 9)—
encompassing the education and continuing education of patients,
dentists and other providers— as well as the establishment of clear
guidelines, were identified as the primary channels whereby
data regarding AMR and AMS should be communicated and
disseminated.

However, participants also indicated that guidelines alone
might not suffice and suggested mechanisms to nudge providers
into following these guidelines, such as dental software prompts
and other forms of clinical decision support.

Guidelines are the essential first component for any of this but, but by
themselves are usually inadequate. So, you need some other component
that’s going to create the behaviour change to both get dentists to attend
to the guideline, but actually get them to do what we want them to do
which is, which is to change some sort of behaviour (Participant 21).

In Australia, when including dentistry in its national AMS, strat-
egies in 2022, the Australian Commission on Safety and Quality
in Health Care also highlighted the importance of prescribing
guidelines and professional education, as well as engaging pa-
tients on the risks of inappropriate antibiotic use.?* Moreover, a
pre-post pilot study conducted in Australia also demonstrated
the value of targeted education and a prescribing tool for encour-
aging dentists to improve antibiotic prescribing in dentistry.?” The
importance of nudging mechanisms to help providers follow
guidelines is also corroborated by a study assessing adherence
to antibiotic guidelines for the management of gonorrhoegq, in
the context of medicine. It found that the passive dissemination
of guidelines alone, without strategies to improve their uptake,
such as electronic prompts and audit and feedback, may be inef-
fective in changing prescribing behaviours.”?

Third, behavioural change for dental antibiotic prescribing
needs to be mandated and/or encouraged through the enact-
ment of legislation and/or incentives. However, although partici-
pants from all groups believe that implementing such measures
is instrumental to these changes, discussions about how to ef-
fectively execute change presented a dichotomy that was re-
flected in one of the participants’ use of the metaphorical
expression, ‘the carrot or the stick’ (Participant 3). Participants
from one group referred to requlatory enforcements as ‘ham-
mers’ and questioned whether such measures or non-punitive
forms of encouragement are more effective. It is noteworthy
that participants did not reach a consensus on how the enact-
ment of new behaviours should be implemented. This strong div-
ision of opinions suggests that the best way to move forward
might be to combine both approaches.
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Why ‘reinvent the wheel’?

In terms of practical strategies for stewardship in dentistry, the
analysis overwhelmingly pointed to employing AMS interventions
in Canadian dentistry that have previously been implemented,
particularly in medicine. The phrase ‘no need to reinvent the
wheel’, as expressed by Participant 7, is emblematic of the fact
that stakeholders believe that practical solutions for AMS in den-
tistry may not need to be groundbreaking or extraordinarily intri-
cate; rather, they could already reside in well-established and
tested medical interventions.

In medicine, we’ve done a lot of work around audit and feedback. So, you
know, if dentists were to receive a piece of paper to say that this is the pre-
scribing that you’ve done this month, and this is what happened with your
peers...that’s one way to help with respect to prescribing habits.

It was mainly suggested that the following approaches to AMS
can be used in the context of dentistry in Canada: adapting the
viral prescription pad, originally developed to reduce antibiotic
prescribing for upper respiratory tract infection, for dental pain;
implementing watchful waiting; and conducting audit and
feedback.

The idea that AMS strategies can be translated from medical
to dental contexts finds parallels in empirical and grey literature.
In 2022, the Australian Commission on Safety and Quality in
Health Care suggested that audit and individual clinician feed-
back should be included as part of its dental AMS interventions,
and that lessons learned from both hospitals and communities
could be applied to the dental context .?* Based on an adaptation
of the viral prescription pad, a tool for shared decision-making be-
tween dentists and patients was developed in England for steer-
ing interventions towards clinical procedures and away from
antibiotic prescriptions unless strictly necessary, during urgent
dental appointments.?® In Scotland, a study examining the NHS
data found that the use of an individualized audit and feedback
approach, in the context of dentistry, significantly reduced dental
antibiotic prescribing rates.?*

However, when developing a national dental AMS plan, careful
examination of local issues for developing context-specific ap-
proaches should be considered.” Hence, while commonalities be-
tween medicine and dentistry further support stakeholders’
belief that dental AMS in Canada can be modelled after tested
medical interventions, further research, aimed at identifying fac-
tors unique to the context of dentistry in Canada, is required to
understand whether these interventions could be used.

The major limitation of this study stems from failing to include
patients’ perspectives on the main drivers to overprescription in
dentistry, as well as the potential strategies to dental AMS. This
could have helped to better inform and direct the later workshop
for coordinating an AMS strategy for Canadian dentistry, which
was the ultimate goal of this study. However, the researchers
plan to involve public representatives in future engagements to
support decision-making for directing AMS policies in Canadian
dentistry.

Conclusions

This study shows that the main drivers of overprescription in
Canadian dentistry stem primarily from a combination of factors:

the perpetuation of prescribing patterns that are no longer sup-
ported by evidence; the ubiquitous use of antibiotics as a tempor-
ary solution; and the overly cautious use of antibiotics by
risk-averse providers. Moreover, it suggests a roadmap for behav-
iour change that involves understanding providers’ motivation
through a behavioural theory lens, acquiring and disseminating
robust data, and enacting new behaviours. It also points to the
fact that the success of an AMS actionable plan for Canadian den-
tistry may be less dependent on the creation of novel strategies,
and more on a concerted effort and strong commitment to
change among dental policy leaders. As such, contextualizing
and testing medical stewardship programmes in Canadian den-
tistry may be an effective approach to combat antibiotic overpre-
scription. Moreover, this study suggests avenues for future
research, which can help to develop an actionable stewardship
plan for Canadian dentistry, thereby contributing to global efforts
to reduce AMR.
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