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Introduction: One way to slow the spread of resistant bacteria is by improved stewardship of antibiotics: using
them more carefully and reducing the number of prescriptions. With an estimated 7%–10% of antibiotic pre-
scriptions globally originating from dental practices and up to 80% prescribed unnecessarily, dentistry has an
important role to play. To support the design of new stewardship interventions through knowledge transfer be-
tween contexts, this study aimed to identify factors associated with the decision to prescribe antibiotics to adults
presenting with acute conditions across primary care (including dentistry).

Methods: Two reviews were undertaken: an umbrella review across primary healthcare and a systematic review
in dentistry. Two authors independently selected and quality assessed the included studies. Factors were
identified using an inductive thematic approach and mapped to the Theoretical Domains Framework
(TDF). Comparisons between dental and other settings were explored. Registration number: PROSPERO_
CRD42016037174.

Results: Searches identified 689 publications across primary care and 432 across dental care. Included studies
(nine and seven, respectively) were assessed as of variable quality. They covered 46 countries, of which 12 were
low and middle-income countries (LMICs). Across the two reviews, 30 factors were identified, with ‘patient/con-
dition characteristics’, ‘patient influence’ and ‘guidelines & information’ the most frequent. Two factors were
unique to dental studies: ‘procedure possible’ and ‘treatment skills’. No factor related only to LMICs.

Conclusions: A comprehensive list of factors associated with antibiotic prescribing to adults with acute condi-
tions in primary care settings around the world has been collated and should assist theory-informed design of
new context-specific stewardship interventions.

Introduction

Use of antibiotics is contributing to the rise in drug-resistant infec-
tions.1,2 One way to slow the spread of resistant bacteria is by
improved stewardship of antibiotics: using them more carefully
and reducing the number of prescriptions. Globally, dentists are
major prescribers of antibiotics, accounting for an estimated 7%–
10% of all antibiotic prescriptions.3 Worryingly, some countries,
including the USA and Canada, are currently seeing increases in
dental antibiotic use.3–6 Across NHS England during 2017, 5.2% of
antibiotic prescriptions were from primary dental care.7 Most of

these were systemic drugs prescribed for adult patients presenting
at urgent appointments with severe pain and/or acute infection.8,9

Antibiotics are not, however, appropriate for the treatment of pain
and guidance states that a dental procedure is more usually indi-
cated to remove the source of the problem; antibiotics are only
required in the presence of a spreading or systemic infection.10–12

It has been estimated that antibiotics may be prescribed unneces-
sarily for as many as 80% of dental patients in the UK.13,14 Dental
antibiotic stewardship interventions are therefore necessary.
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The behavioural and social sciences are increasingly appreci-
ated as fundamental to the development of interventions aimed
at improving people’s health and modifying clinician/patient
behaviours.15 Although interventions attempting to change anti-
biotic prescribing behaviour are regularly reported in the scientific
literature, largely in hospital and primary medical care settings,
few have been explicitly designed using behaviour change the-
ory16,17 or tested in primary dental care.18 A more comprehensive
understanding of the determinants of antibiotic prescribing behav-
iour should improve the effectiveness and sustainability of future
interventions.19

With antibiotic resistance being a global problem that requires
a global solution, the health research community has turned its
focus towards understanding specific issues for its emergence and
spread in hotspots such as South-East Asia.20,21 An increase in
interest about antibiotic prescribing in these areas has become ap-
parent, including from the WHO and a number of low- and middle-
income countries (LMICs).20–22 Including international studies in
the review enabled comparisons between factors in different parts
of the world.

Prescribing of antibiotics for paediatric patients is particularly
high in primary medical care.23 In contrast, NHS England prescrib-
ing statistics show 87% of dental antibiotics in 2015/16 were pre-
scribed to adults, with most linked to urgent rather than routine
dental care.8,9 This study aimed, therefore, to identify the factors
associated with decisions about whether to prescribe systemic
antibiotics for adult patients during urgent appointments/with
acute conditions. In order to maximize the opportunity to translate
existing knowledge between primary care settings, first the factors
influencing antibiotic prescribing decisions for urgent consultations
in all primary care settings were explored. Owing to the plethora of
studies relating to antibiotic prescribing across primary medical
care, an umbrella review (systematic review of systematic reviews)
was chosen as an efficient way to identify factors and summarize
the extensive evidence base. Next, a systematic review was under-
taken to collate the sparse dental-specific evidence base. Finally,
the factors were compared and contrasted between clinical set-
tings and between countries (including LMICs) in order to inform
the development of future antibiotic stewardship interventions.

Methods

Protocol and research questions

The protocol for this two-part systematic review was registered in
PROSPERO CRD42016037174. An umbrella review (also known as a system-
atic review of systematic reviews or overview of systematic reviews) was
undertaken to answer the first research question: ‘What is known from pub-
lished systematic reviews about the factors associated with the decision
whether to prescribe systemic antibiotics to adult patients across urgent
primary care?’. A systematic review was undertaken for the second: ‘What
is known from the published literature about the factors associated with
the decision to prescribe systemic antibiotics to adult patients in urgent pri-
mary dental care?’. Primary care was defined as ‘the first point of contact in
the healthcare system . . .. including general practice, community phar-
macy, dental and optometry services.’.24 Urgent primary dental care
included out-of-hours (OOH)/emergency dental services provided in com-
munity settings.

Both reviews conformed to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) statement.25 In addition,

the umbrella review was guided by the Joanna Briggs Institute method-
ology for umbrella reviews.26

Search strategies
In July 2018, five databases were searched from their earliest dates: Ovid
MEDLINE, Ovid EMBASE, Ovid PsychINFO, Web of Science and the British
Library e-thesis on-line service (EThOS). Separate search strategies and in-
clusion/exclusion criteria were developed for each review in collaboration
with an information specialist (Tables S1 and S2, available as
Supplementary data at JAC Online). The search strategies used a ‘human’
search limit as animal studies were not eligible for the reviews and an
‘English language’ limit due to a lack of resources for translation. The refer-
ence lists of included studies were manually searched for additional poten-
tially relevant studies; other papers were also identified through discussion
among the authors. After performing the full search for each review, titles
and abstracts retrieved from each database were combined in EndNote X7
and duplicates were removed. Separate EndNote libraries were used for the
umbrella review across primary care and the systematic review in primary
dental care.

Study selection
Studies published as original research articles in peer-reviewed journals
were included if they contained factors associated with decisions about
whether to prescribe systemic antibiotics for the treatment of adult
patients with acute conditions in non-specialist primary care settings.
Studies related to specialist care delivered in primary care settings and/or
primary care services delivered in hospital settings were excluded.

For the umbrella review, a sensitive approach to the search was
employed: systematic reviews were included if they reported, as a min-
imum, factors relating to the provision of care for adults with acute condi-
tions in primary care settings. Two authors (W. T. and J. A. T. S.) screened all
titles and abstracts independently for potential relevance. The full texts of
all studies identified as potentially relevant were then assessed for inclusion
eligibility independently by the same two authors. Discrepancies or dis-
agreements were resolved through discussion.

For the systematic review, a more specific application of the eligibility
criteria was employed: primary research studies (qualitative, quantitative
and mixed methods) were included only if they reported on the provision of
care for adults with acute dental conditions (pain and/or infection) in pri-
mary dental care settings. Studies that included additional types of care,
such as prophylactic use of antibiotics for routine procedures or the provi-
sion of care in specialist as well as primary dental care settings, were
excluded. Case studies were also excluded. Two authors (W. T. and G. V. A.
D.) screened all titles and abstracts independently for potential relevance.
The full texts of all studies identified as potentially relevant were then
assessed for inclusion eligibility independently by the same two authors.
Discrepancies or disagreements were resolved through discussion.

Quality assessment
Quality assessment of the systematic reviews included in the umbrella re-
view used the Critical Appraisal Skills Programme (CASP) Checklist for
Systematic Reviews (Table S3).27 Two authors (W. T. and J. A. T. S.) inde-
pendently quality assessed the studies included in the umbrella review,
with discrepancies or disagreements resolved through discussion.

Quality assessment of the primary research studies included in the sys-
tematic review of primary dental care used the 16 criteria of the Quality
Assessment Tool for Studies with Diverse Design (QATSDD) (Table S4).28

One author (W. T.) quality assessed all of the studies included in the sys-
tematic review and another author (V. R. A.) independently assessed .50%
(4/7), with discrepancies or disagreements resolved through discussion.

Systematic review
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Analysis and synthesis
All included papers were imported into NVivo 11 as electronic pdf versions
for thematic coding and synthesis. Thematic synthesis was an inductive, it-
erative process that broadly consisted of three stages: (i) free line-by-line
coding of the Results and Discussion sections of the included papers; (ii) or-
ganization of these ‘free codes’ into related areas; and (iii) the identification,
development and refinement of detailed descriptions of the factors associ-
ated with antibiotic prescribing.29 To assist the organization of the free
codes into related areas, they were first grouped according to whether they
related to clinician, patient, clinical context or wider social/political context,
as this structure was presented in several of the systematic reviews
included in the umbrella review across primary care.30–32 To assist the iden-
tification, development and refinement of the factors associated with anti-
biotic prescribing, the Theoretical Domains Framework (TDF) was used to
ensure clarity of meaning for each influence on behaviour being character-
ized. The TDF is a theory-informed approach to identify determinants of be-
haviour and support behaviour change intervention design.33

Given the heterogeneous nature of the included studies, many of the
findings in these studies were irrelevant to the research question; only find-
ings of direct relevance to the aims of the umbrella and systematic review
were coded.

Synthesis of the studies in the umbrella review across
primary care
Codes were produced initially for the umbrella review across primary care
by two authors (W. T. and J. A. T. S.) working independently; discrepancies
or disagreements were resolved through discussion. To ensure that the fac-
tors identified related to the population of interest, identified factors were
cross-checked back to the underpinning references within the umbrella
review’s constituent systematic reviews. Codes that were found not to re-
late to the specific criteria of this review (e.g. studies only about paediatric
patients, hospital settings or prophylactic prescribing) were excluded from
the synthesis.

Synthesis of studies in the systematic review of primary
dental care
The dental care studies were analysed using the bank of codes produced
from the umbrella review across primary care by two authors (W. T. and G.
V. A. D.) working independently; discrepancies or disagreements were
resolved through discussion. Where necessary, additional codes were
included for new factors as they emerged from the dental studies.

Independent checks
Following completion of synthesis of the umbrella and systematic reviews,
a group of authors (W. T., S. H. P., R. R. C. M., G. V. A. D. and J. A. T. S.) and the
study’s patient and public involvement (PPI) representatives undertook a
sense check of the full list of identified factors. An independent check of the
factors/definitions and how they mapped to the TDF was then undertaken
by S. T.-C. Discrepancies or disagreements were resolved through
discussion.

Comparing the factors
The final stage was to compare and contrast the factors identified between
the settings: across primary care versus primary dental care specific; and
between countries (including UK versus other countries and high-income
countries versus LMICs).34

Results

Study selection

For the umbrella review across primary care, 689 studies were
identified for possible inclusion in the review. Of these, nine studies
met the inclusion criteria and were included in the final synthe-
sis.30–32,35–40 Details of the study selection process are shown in
Figure 1.

For the systematic review of primary research studies, 432
studies were identified for possible inclusion in the review. Of these,
seven studies met the inclusion criteria and were included in the
final synthesis.13,14,41–45 Details of the study selection process are
shown in Figure 2.

Study characteristics

Umbrella review: characteristics of the included
systematic reviews

The characteristics of the nine systematic reviews included in the
umbrella review across primary care are described in Table 1.
Within these systematic reviews, a total of 98 qualitative and
quantitative primary research studies contributed factors relating
to adult patients with acute conditions in primary care settings.
Across these 98 studies, the participants were primary care profes-
sionals (including doctors, nurses and pharmacists) working in 45
countries. Eleven of the countries were LMICs and 26 studies were
undertaken in the UK (Table S5). The studies had a date range of
1990–2017.

Systematic review: characteristics of the included primary
research studies

The characteristics of the seven studies included in the systematic
review of primary dental care are described in Table 2. The study
participants were all dentists working in primary dental care
(including OOH dental clinics). Two of the studies took place in
LMICs (Turkey and Iran) and the other five were UK studies. The
studies had a date range of 2000–16.

Overlap between the reviews

None of the seven dental studies of the systematic review was
included in any of the nine systematic reviews within the umbrella
review.

Overlap within the systematic reviews of the umbrella
review

Analysis of the overlap between primary research studies within
the umbrella review’s systematic reviews found that 12/98 studies
appeared in two of the systematic reviews, 5/98 appeared in three
of them and none appeared in more than three (Table S5).

Quality assessment

For the umbrella review, the included systematic reviews were
generally good quality. All of the CASP criteria were fulfilled (or not
applicable) for seven of the nine. The other two systematic reviews
failed to show quality assessment of their included studies.

Systematic review JAC
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For the systematic review within primary dental care, quality of
the included studies was more variable, with QATSDD scores rang-
ing from 11 to 39 out of a possible total of 40. General weaknesses
across the studies concerned identification of a theoretical frame-
work, sample size, validity of measurement tools and evidence of
user involvement in study design. Detailed results of these assess-
ments are presented in Tables S3 and S4. No papers were excluded
based on these assessments as all included results that were rele-
vant to meeting the aims of the systematic review.

Thematic analysis

A total of 30 factors associated with prescribing were identified
across both the umbrella review of primary care and the systemat-
ic review of primary dental studies. Descriptors of each of these
factors and how they map to the domains of the TDF are presented
in Table 3. Details of which factors were identified from each re-
view are shown in Tables S6 and S7, respectively.

Three factors did not map to the TDF: clinician characteristics,
patient/condition characteristics and practice characteristics.
Upon inspection it was agreed by the authors that they should be
classed as non-modifiable factors. The most frequently identified
non-modifiable factor, ‘patient/condition characteristics’, was
found in all systematic reviews included within the umbrella

review and six out of seven dental studies within the systematic
review.

Identifying potential determinants of behaviour

The 27 factors that mapped to the TDF were classed as potentially
modifiable determinants of antibiotic prescribing in primary care.
Of these, 20 were identified in both reviews; 5 factors were identi-
fied only from the umbrella review across primary care and 2 fac-
tors only from the systematic review in primary dental care
(Table 4). As with previously published systematic reviews about
antibiotic prescribing, the factors were found to group into
clinician-related, patient-related, clinical context-related and
wider social–political context-related.30–32,36

Potentially modifiable factors: across primary care

The ‘patient influence’ factor was found in all of the systematic
reviews of the umbrella review (Table 2). As described in Table 1,
this included but was not limited to demand for antibiotics and/or
the clinician’s perception of the patient’s desire for them. Five fac-
tors were found only in the umbrella review: ‘accountability’, ‘anti-
biotic awareness’, ‘antibiotic beliefs’, ‘conflict’ and ‘financial
burden’ (Table 4).

Records identified through
database searching

(n= 859)

Additional records identified
through other sources

(n= 1)

Records after duplicates removed
(n= 689)

Records screened
(n= 689)

Records excluded based
on titles, abstracts or both

(n= 669)

Full-text articles assessed
for eligibility

(n= 20)

Full-text articles excluded (n= 11):

No factors associated with prescribing = 7
Not primary care = 3

Not able to access reference = 1

Studies included in
narrative synthesis

(n= 9)

Figure 1. PRISMA flow chart detailing selection of the systematic reviews included in the umbrella review of factors associated with the decision
whether to prescribe systemic antibiotics for adult patients with acute conditions across primary care.
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Potentially modifiable factors: primary dental care

Only ‘guidelines & information’ was found in all of the dental stud-
ies (Table 3). Two factors were found only in dental studies: ‘pro-
cedure possible’ and ‘treatment skills’.13,42,43 Dentists’ beliefs
about whether it was possible to deliver operative dental proce-
dures in accordance with guidelines (due to issues beyond the den-
tist’s skill) were identified as important (‘procedure possible’).13,43

Similarly, ‘treatment skills’ to undertake difficult elements of ur-
gent dental procedures, such as ‘achieving adequate anaesthesia’
and ‘how to lance an abscess when swelling is present’, were
included in two of the dental studies.13,42,43 Antibiotics were identi-
fied as a way of balancing the ‘competing demands’ of a busy list
of patients booked for routine dental care with the addition of un-
scheduled patients, sometimes as ‘sit and wait’ due to lack of
available appointment slots.13,14,41,43,44

Comparing potentially modifiable factors: between
primary care settings including dental care

Twenty factors were found in both the umbrella review across pri-
mary care and the systematic review in primary dental care
(Table 4). Of these, ‘patient influence’ was the most frequently
identified factor, being found in all of the systematic reviews of the
umbrella review and six of the seven dental studies of the system-
atic review (Table 3).

Communication with patients during urgent appointments,
including managing anxious patients and negotiation towards a
shared decision, were found to be important to the prescribing de-
cision in both dental and wider healthcare settings (‘patient man-
agement’).14,32,36,38,43 Clinicians’ fear about the potential for
adverse outcomes, including when the patient had reduced access
to medical/dental services (such as when going away on holiday or
at weekends/bank holidays) were frequently identified (‘fear about
outcome’ and ‘access’).30–32,35,38–41,43 Maintaining a good patient–
clinician relationship, including by avoiding conflict, was an import-
ant goal shared across primary care and primary dental care,
where enduring relationships are central to the model of care pro-
vision (‘relationship’).31,35,36,38,39,43

Potentially modifiable factors: comparing countries

‘Accountability’ was the only factor not identified from any of the
UK-based studies included within the umbrella review’s systematic
reviews.36 It has, however, been reported as important in at least
one recent UK study. When exploring the experience of prescribers
in OOH primary care settings, it was found that nurse practitioners
felt greater accountability for their antibiotic prescribing than gen-
eral practitioners (GPs).46

Eleven factors were identified from studies involving LMICs; no
factors were identified only from studies undertaken in LMICs
(Table 5). Exploring the detail within the factors, however, found

Records identified through
database searching

(n= 790)

Additional records identified
through other sources

(n= 0)

Records after duplicates removed
(n= 432)

Records screened
(n= 432)

Records excluded based on titles,
abstracts or both

(n= 373)

Full-text articles assessed
for eligibility

(n= 59)

Full-text articles excluded (n= 52):

No factors associated with prescribing = 11
Included specialist/hospital care = 15
Included non-acute conditions = 24

Can’t access reference = 2

Studies included in
narrative synthesis

(n= 7)

Figure 2. PRISMA flow chart detailing selection of the primary research studies included in the systematic review of factors associated with the deci-
sion whether to prescribe systemic antibiotics for adult patients with acute dental conditions/during urgent primary dental care appointments.
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that access to internet-based ‘guidelines & information’ was
lower in LMICs compared with high-income countries.38

Furthermore, pharmaceutical industry medical representatives
were identified by several non-UK studies as being an important
source of ‘guidelines & information’, especially in LMICs where
local guidelines were not always available.30,32,35,38 Upon closer
examination of the studies included in the reviews, the medical
representatives most often influenced decisions about what to
prescribe; only one of the studies referenced within the umbrella
review’s systematic reviews was about whether to prescribe
antibiotics.32,47

The ability to use a prescription more than once was identified
from studies involving LMICs.32,38,48 Further differences between
UK-based and other studies were found within the ‘healthcare
context’ factor, including the availability of antibiotics without a
prescription.35,42

Discussion

A comprehensive list of potentially modifiable and non-
modifiable factors associated with the decision whether to pre-
scribe systemic antibiotics for adults with acute conditions in
primary care has been collated. Mapping of the potentially modi-
fiable factors to the TDF has provided a resource for those wish-
ing to develop new antibiotic stewardship interventions
informed by behavioural theory. By identifying variation within
non-modifiable factors between clinical contexts, it provides
addition information to enable targeting of specific interventions
at specific groups. By comparing and contrasting the potentially
modifiable factors between settings, the results should inform
the design of future antibiotic stewardship interventions. It
should also enable the identification of elements of existing anti-
biotic stewardship interventions which could be amenable for
translation into new settings.

With antibiotic resistance recognized as an important elem-
ent of global sustainable development, a strength of this study is
its inclusion of international studies, including studies from
LMICs.21,49 Most of the sparse dental literature base (five out of
seven studies) originated in the UK (Table 2). This pattern was
also identified in a systematic review of dental antibiotic stew-
ardship interventions, where all five of the intervention tests in
general dental practices were UK based.18 Researchers planning
to implement existing dental antibiotic stewardship interven-
tions in other countries (or to develop new ones) should first seek
to understand which factors are relevant to the prescribers’ deci-
sions in their specific context.

Owing to the heterogeneous nature of the included studies,
attribution of causality between the factors found to be associ-
ated with antibiotic prescribing and actual prescribing rates was
not possible. Similarly, it was not possible to say whether factors
identified from the umbrella review across primary care but not
identified in the systematic review of dental studies were rele-
vant in dental settings; it could only be concluded that these fac-
tors were not found in the published dental studies within this
review. Although the 30 factors identified have been presented
as distinct, many are interlinked, such as the relationships be-
tween ‘patient satisfaction’, ‘conflict’ and ‘incentives’. There was
a risk of the factors being either too generic to be useful or too
specific (and hence too numerous) to be manageable. ToTa
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address this, synthesis was guided iteratively through reference to
the TDF.

Social scientists are part of the contexts they study and it is not
possible to step outside in order to study the topic entirely

objectively.50 The authors were acutely aware, therefore, of their
unique knowledge, attitudes and expectations in relation to anti-
biotic use. Recognizing this, the authors attempted to remain
exact, sincere and impartial when handling the data.51 Results
were checked for sense and understanding with non-clinical col-
leagues, including the study’s PPI advisers. Nevertheless, the
authors acknowledge that the conclusions were inherently related
to their specific interpretations and that other equally valid conclu-
sions could be drawn from the same data.

The broad range of methodologies employed within the
included studies [systematic reviews, meta-ethnographies and
primary research (both quantitative and qualitative)] complicated
the quality assessment as well as extraction, interpretation and
presentation of the results. All of the included dental studies relied
on self-reporting by clinicians about real or simulated clinical cases
through interviews and/or questionnaires. Studies that rely on self-
reported perceptions are inherently at risk of bias in the way people
account for their and others’ behaviour and people are usually not
aware of what influences their unconscious/instinctive behav-
iour.52 This was a recognized limitation of the included studies and
could account in part for the two most frequently found factors
across the two reviews: ‘patient/condition characteristics’ and ‘pa-
tient influence’. A study of clinical autonomy in relation to prescrib-
ing in general practice found that to balance the requirements of
the patients and the healthcare system, doctors may state ‘clinical
need’ when it suits them to do so, otherwise they blame ‘patient
demand’.53 Studies of GP consultations and with patients have
found a mismatch between GP reports of patient expectations/de-
mand for antibiotics and patient reports.54–56 Similar studies are

Table 4. Summary of potentially modifiable determinants of behaviour associated with the decision whether to prescribe systemic antibiotics for
adult patients with acute conditions, showing a comparison between factors identified in the umbrella review across primary care and/or systematic
review of primary dental care

Both umbrella and systematic review
Umbrella review across primary

care studies only
Systematic review of dental

care studies only

Access accountability procedure possible

Competing demands antibiotic awareness treatment skills

Efficacy of options antibiotic beliefs

Fear about outcome conflict

Feelings about decisions financial burden

Fix the problem

Guidance–practice gap

Guidelines & information

Habits

Healthcare context

Incentives

Patient influence

Patient management

Patient satisfaction

Peers & colleagues

Planning & consent

Professional role

Relationship

Risk perception

Workload

Table 5. Summary of potentially modifiable determinants of behaviour
associated with the decision whether to prescribe systemic antibiotics
for adult patients with acute conditions, showing a comparison between
those identified in studies of high-income countries and LMICs

High-income countries only
High-income countries

and LMICs LMICs only

Accountability access

Antibiotic awareness antibiotic beliefs

Efficacy of options competing demands

Feeling about decisions conflict

Guidance–practice gap fear about outcome

Guidelines & information financial burden

Incentives fix the problem

Patient management habits

Patient satisfaction healthcare context

Peers & colleagues patient influence

Planning & consent treatment skills

Professional role

Relationship

Risk perception

Procedure possible

Workload
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required, therefore, to explore which factors influence actual pre-
scribing decisions in general dental practice.

The results of these studies should assist the theory-informed
design of new interventions (and the fine-tuning of existing inter-
ventions) aimed at helping clinicians to optimize their prescribing
of antibiotics during urgent appointments. They will draw on the
experience of existing multifactorial interventions developed for
GPs that have been shown to be effective at reducing antibiotic
prescribing. One intervention for managing adults with acute
cough, GRACE INTRO, used enhanced communication skills and a
point-of-care test for the C-reactive protein biomarker of bacterial
infection (CRP POCT). The intervention positively influenced three
factors identified in this review, as tested in the process evaluation
of the trial: (i) increased clinician confidence to reduce antibiotic
prescribing (‘guidance–practice gap’); (ii) increased perceived im-
portance of decreasing prescribing (‘antibiotic awareness’); and (iii)
reduced perceived risk of decreasing prescriptions (‘risk
perception’).50,51

Conclusions

This study provides a robust identification of the breadth of factors
associated with the decision whether to prescribe systematic anti-
biotics for adults presenting with acute conditions in a range of pri-
mary care contexts around the world. Further studies are needed
to provide more detailed understanding of which factors are rele-
vant determinants of behaviour during actual clinical encounters
to inform the theory-informed design of context-specific antibiotic
stewardship interventions.
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