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Trends in Australian dental prescribing of antibiotics: 2005-2016 

Running head: Dental antibiotics in Australia 

ABSTRACT 

Background: Prescribing of antibiotics by dentists for surgical prophylaxis or as an adjunct to 

managing dental infections is a substantial part of the overall landscape for prescribed antibiotics in 

health care settings.  

Methods: We explored trends in the antibiotic prescribing patterns of Australian dentists over the 

12-year period, 2005-2016. We obtained data on dispensed prescriptions of antibiotics from 

registered dentists subsidised on the Pharmaceutical Benefits Scheme. 

Results: Australian dentists were responsible for almost 7 million dispensed prescriptions of 

antibiotics over 12 years; an average of 24 prescriptions per year per dentist. The most commonly 

prescribed antibiotic was amoxicillin, followed by amoxicillin + clavulanic acid, and metronidazole. 

These top three antibiotics constituted more than 80% of all antibiotics prescribed and their use 

increased dramatically over time. There was a large increase in the prescribing of broad-spectrum 

antibiotics over time, most of which occurred from 2011 to 2016.  

Conclusions: Excessive prescribing of broad-spectrum antibiotics runs contrary to national 

antimicrobial stewardship initiatives and guidelines. Multifaceted educational strategies are 

essential to align prescribing with current best practice. High level evidence to inform clear 

guidelines on antibiotic prescribing in dental infections, with audit and feedback, should reduce the 

inappropriate use of antibiotics in dentistry. 

Keywords: Antibiotics, prescribing, broad-spectrum, stewardship, prophylaxis, dentists 

Abbreviations and acronyms: TGO&D = Australian Therapeutics Guidelines; DDD = defined daily 

dose; PBS = Pharmaceutical Benefits Scheme.  
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INTRODUCTION 

There has been growing concern around excessive prescribing of antibiotics within dental practice, 

both in Australia and overseas. 1-8 The prophylactic use of antibiotics is a particular concern since 

traditions of antibiotics being used routinely as surgical prophylaxis developed before the era of 

antimicrobial resistance. 9-11 Routine prescribing of antibiotics to healthy patients for surgical 

procedures conducted in healthy tissues, such as placement of dental implants or removal of 

unerupted third molar teeth, are not supported by contemporary evidence, as they do not improve 

clinical outcomes based on the results of available double-blinded randomised controlled trials. 11 

When used to treat dental infections, the indications for antibiotic treatment are limited since most 

dental infections respond adequately to local measures. Thus, the adjunctive use of antibiotics is 

only warranted in a limited number of situations such as patients with compromised host immune 

responses and a reduced healing potential. 12  

Several recent studies have explored prescribing practices of dentists and identified that decision-

making around choosing antibiotic regimes may not be optimal. 1-9 Excessive use of broad-spectrum 

antibiotics promotes the development of resistant bacterial strains and increases the likelihood of 

adverse events. 5   A specific concern is that the national and global efforts towards antimicrobial 

stewardship (AMS) as a platform for appropriate antibiotic prescribing may not have filtered through 

to all parts of the dental profession; inappropriate antimicrobial use may persist.  

In Australia, only a limited range of medicines that dentists can prescribe are subsidised by the 

Australian Government under the Pharmaceutical Benefits Scheme (PBS), and most dentists 

prescribe only a narrow range of antibiotics, either as an adjunct to chairside treatments for 

odontogenic infections, or for prophylaxis. Recent studies have examined the complex fabric of 

antibiotic prescribing practices by dentists and dental specialists in Australia, [5-8] flagging issues 

about the over-use of broad-spectrum agents. The inappropriate use of such antibiotics, particularly 

for prophylaxis, will contribute to antimicrobial resistance, adverse effects, adverse drug 

interactions, and allergic reactions in the Australian community. While more work needs to be done 

consolidating and critically evaluating comprehensive systems for AMS in dentistry, a key issue is to 

explore how well the profession is adopting AMS principles and whether prescribing trends are 

appropriate or not. Hence, we aimed to explore dental prescribing of antibiotics in Australia, taking 

data over a 12 year period.   

Methods 

We obtained data on dispensed prescriptions of antibiotics from registered dentists in Australia over 

the period 2005-2016 from the Australian Government Department of Human Services. There are 

two types of beneficiaries and respective co-payments (general and concession) for subsidised 

medicines. These data covered PBS concession beneficiaries. 13,14 This approach covers some 92% of 

the volume of dispensed antibiotics listed on the PBS. We were not able to collect data on 

prescribed antibiotics that were not listed on the PBS or were prescribed privately (likely to be 

negligible). We used routinely collected aggregated data from the PBS where no individual could be 

identified, so no ethical approval was required. 

Dispensed antibiotic use was calculated using the World Health Organisation standardised 

methodology 15 to determine defined daily dose (DDD, maintenance dose for the main indication in 

adults) per 1,000 population per day between 2005 and 2016 (12 years). All antibiotics were 

allocated to a spectrum class (narrow-, moderate- or broad-spectrum) 5, e.g. 

phenoxymethylpenicillin and flucloxacillin were classified as narrow spectrum, amoxicillin and 
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cefalexin as moderate spectrum while amoxicillin + clavulanic acid and doxycycline were classified as 

broad spectrum.  We calculated descriptive statistics using Stata statistical software (version 14) 

(StataCorp LLC, College Station, TX, USA). We followed the guidelines for reporting studies 

conducted using observational routinely collected health data (RECORD-PE). 16 

Results 

The number of dental antibiotic prescriptions rose from 336,211 per annum in 2005 to 376,970 in 

2010, and 889,200 in 2016. This represented a numerical growth of 264% across the 12-year period.  

Australian dentists preferentially prescribed moderate-spectrum antibiotics (Fig. 1), which 

represented 72.3% of all antibiotic prescriptions in 2005, 70.4% in 2010, and 67.1% in 2016. The 

proportion of broad-spectrum antibiotics (% of total) increased from 21.9% in 2005 to 22.3% in 

2010, to 26.3% in 2016. Expressed as dispensed use metric of defined daily doses per 1,000 

population per day, most of the increase occurred between 2011 and 2016 (Fig. 2). There was a 

progressive increase in dispensed use of broad-spectrum antibiotics over time, from 21.8% in 2005 

to 27.1% in 2016. In contrast, use of narrow-spectrum antibiotics grew from only 5.2% in 2005 to 

6.7% in 2016 (Fig. 3).  

The most commonly prescribed antibiotic was amoxicillin (Fig. 4). The next most common was 

amoxicillin plus clavulanic acid, followed by metronidazole. These top three antibiotics constituted 

over 80% of all antibiotics dispensed across each of the 12 years of the study. The use of these top 

three antibiotics increased dramatically over time between 2005 and 2016, by 207%, 561% and 

371%, respectively. 

Australian dentists were responsible for almost 7 million dispensed prescriptions of antibiotics over 

12 years. Based on the number of eligible dentist prescribers (general dentists and dental specialists 

registered with the Dental Board of Australia), this represents an average of 24 prescriptions per 

year per dentist during the time of the study. While dentists were not (routinely) approved to 

prescribe repeat prescriptions during the study period, we identified 2,700 repeat prescriptions 

dispensed over this period, with an approximate 3% increase in repeat prescriptions annually.  

Discussion  

The study provides insights about antibiotic prescribing by Australian dentists between 2005 and 

2016. There are some concerns, including the rapid growth in the use of broad-spectrum antibiotics 

between 2011 and 2016. The principal results extend the findings of recent studies; for example 

Ford et al. 5 showed that dentally-prescribed antibiotics dispensed to concessional beneficiaries rose 

by some 50% over the 12-year period from 2001 to 2012. A limitation in using collated data for 

prescriptions is that it is not possible to know the indication for prescribing, e.g. antibiotic 

prophylaxis for a cardiac condition, versus surgical prophylaxis, versus treatment of an infection. This 

is where practitioner-level studies can be very informative, since they will capture the 

appropriateness of prescribing, i.e. the extent to which antimicrobial prescribing aligns with 

guideline recommendations for specified indications.  

Key principles for dental antibiotic prescribing include the use of more narrow-spectrum agents with 

high oral bioavailability (clindamycin, doxycycline, metronidazole), using the shortest possible 

duration of therapy, based on the nature of the infection and the response of the patient to the 

treatment at 48-72 hours post-operatively. Prescribing of antibiotics in Australia should align with 

the national guidelines on antimicrobial stewardship (last issued in 2018) 17 and the latest version of 

the Australian Therapeutics Guidelines Oral and Dental (TGO&D) (version 3, 2019). 18 The latter 

This is the peer reviewed version of the following article:  
Walsh, L. J., Ford, P. J., McGuire, T., van Driel, M., & Hollingworth, S. A. (2021). Trends in Australian dental prescribing of antibiotics: 2005–2016. 

Australian Dental Journal, which has been published in final form at https://doi.org/10.1111/adj.12846 
This article may be used for non-commercial purposes in accordance with Wiley Terms and Conditions for Use of Self-Archived Versions. 



document clarifies indications for antibiotic therapy, and stresses the avoidance of broad-spectrum 

agents, particularly amoxicillin plus clavulanate for odontogenic infections. Contrary to this advice, 

amoxicillin was the most commonly-prescribed antibiotic by dentists in the current study, and this 

result has been reported in previous studies by Ford et al. 5 and Teoh et al. 6 where amoxicillin 

accounted for the majority of all prescriptions by dentists in 2012 and 2016. Similar findings have 

been reported in overseas studies of dental prescribing. 19-24  

The high levels of dispensed use of amoxicillin by Australian dentists for treatment of dental 

infections runs counter to the guidance provided by the TGO&D 18 with respect to the adjunctive use 

of antibiotics for severe odontogenic infections, especially in medically frail patients. The TGO&D 

recommends phenoxymethylpenicillin, a narrow-spectrum penicillin, as the antibiotic of choice as 

well as other agents such as clindamycin. Amoxicillin has a broader spectrum and thus contributes 

more to the development of resistant strains in pathogens outside the oral cavity. 1  

Frequent prescribing of amoxycillin plus clavulanic acid as seen in this audit does not align with the 

most current therapeutic guidelines for treating infections of dental origin or with best practice for 

antimicrobial stewardship (AMS). Similar concerns were raised in the study by Teoh et al. 6 who 

reported a 15.3% increase in the prescription of amoxicillin plus clavulanic acid between 2013 and 

2016. Taken together, these data suggest that some Australian dentists may not be prescribing these 

medicines appropriately. Such excessive use likely contributes to systemic complications including 

the development of resistant strains, interactions with other medicines, and allergic reactions. 

Moreover, adverse effects such as nausea, vomiting, diarrhoea, and pseudomembranous colitis have 

a major impact on the health of patients. 12,21 Amoxicillin is very commonly associated with 

gastrointestinal problems and also with allergic responses. 5,22  The increasing frequency of dental 

prescribing of repeat prescriptions is particularly relevant in light of the 2019 PBS removal of default 

repeat options for four of the most widely prescribed antibiotics in Australia where no repeats were 

deemed necessary as per the Therapeutic Guidelines. Of significance, two of these four antibiotics 

(amoxicillin and amoxicillin plus clavulanic acid) were the two most frequently prescribed antibiotics 

by dentists. 

The issues with antibiotic prescribing seen in the present study are not unique to the Australian 

context. Other studies have reported a tendency of general dentists to prescribe broad-spectrum 

antibiotics empirically, both for prophylaxis and as part of the management of dental infections. 1-

8,12,19-21, 23-25 A particular concern is the routine use of antibiotics during certain procedures, such as 

third molar removal or dental implant placement, where there is evidence that most dentists use a 

‘rule-based’ approach rather than evaluating the need for antibiotics on a case-by-case basis. 8,26 

Medicolegally, it is the clinician’s responsibility to prescribe the most suitable agent for the particular 

clinical situation, taking into account the likely benefits and weighing those up against risks, 

including the risks of adverse reactions and the development of resistance. 

A recent study 8 identified that the decision-making processes of Australian dentists around 

antibiotic prescribing for surgical prophylaxis (e.g. the surgical removal of third molar teeth) were 

sub-optimal, citing common reasons for prescribing as “routine protocol” in as many of 50% of 

cases. On the other hand, almost half of general dentists use a prescribing guide (such as the  

TGO&D ) as their first-line resource to facilitate their decision making around whether or not to 

prescribe antibiotics, and the choice of agent, in clinical situations. The TGO&D promotes AMS 

principles and, if used correctly, will steer practitioners towards a more evidence-based approach to 

dental prescribing. It appears that education initiatives that target clinicians who follow outdated 

protocols are essential, to bring them in line with current best practice where there are a growing 

number of situations where antibiotics have been demonstrated to provide no benefit and are not 
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indicated. This practitioner education, at both undergraduate level and for practicing clinicians, 

should be informed by high-level evidence such as randomised controlled trials, systematic reviews 

and meta-analyses, and be coordinated to ensure consistent messages are delivered. Such evidence, 

when combined with clear guidelines on antibiotic prescribing, as well as audit with feedback, can 

reduce the inappropriate use of antibiotics in dentistry. Simply providing education to clinicians 

about guidelines may not in itself influence their prescribing patterns, hence the suggestion of 

including audit and feedback as ways of altering long-held prescribing habits. 23,27,28  There would 

also  be value in future research exploring heterogeneity amongst dentists according to where they 

obtained their dental training, since this would be expected to have a powerful influence on the 

prescribing patterns of general dentists. Variation could occur because of the curriculum content, 

whether the topic was presented by specialists or not, and how competencies in prescribing were 

assessed.   

The current study used aggregated data from dental prescribers and so we could not delineate the 

prescribing patterns of the different dental specialties. Certain dental specialists (such as those 

working in oral medicine, periodontology, and special needs dentistry) will in their everyday clinical 

work treat more patients who have complex medical backgrounds and who may be 

immunosuppressed. Given the more severe outcomes of infections in immunosuppressed patients, 

such specialists may be more likely to see and manage patients with more severe presentations of 

infection than general dentists in private practice. Likewise, dentists working in the public sector and 

oral and maxillofacial surgeons will encounter patient groups in community clinics and in-hospital 

settings whose general health issues increase the risk of adverse outcomes from infections. Future 

studies should examine the prescribing patterns of individual dental specialties. 

In conclusion, this longitudinal study highlights the excessive and sustained prescribing of moderate 

and broad-spectrum antibiotics by Australian dentists which runs contrary to national antimicrobial 

stewardship initiatives and guidelines. Multifaceted educational strategies are essential to improve 

rational use of antibiotics in dentistry. There may also be value in a formal review of what antibiotics 

are subsidised by the Australian Government under the Pharmaceutical Benefits Scheme (PBS), since 

this list has not been updated for many years. The argument could be made that some agents are 

not appropriate for modern dental practice (e.g. flucloxacillin and co-trimazole), and that removing 

them would make prescribing them much more difficult as there would no longer be a subsidy for 

their cost.  
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Fig. 1. Number of dental prescriptions of antibiotics by spectrum (broad, moderate and narrow) by 

year (2005, 2010 and 2016). 

 

 

Fig. 2. Dispensed use (Defined daily doses per 1,000 population per day) of antibiotics by Australian 

dentists by spectrum (broad, moderate and narrow) between 2005 and 2016.  

 

Fig. 3. Dispensed use (proportion of total prescribing as measured by defined daily doses per 1,000 

population per day) by Australian dentists by spectrum (broad, moderate and narrow) between 2005 

and 2016.  
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Fig. 4. Dispensed use (proportion of total prescribing for the top three as measured by defined daily 

doses per 1,000 population per day) by Australian dentists for the three most commonly prescribed 

invidual antibiotics (amoxy-clav – amoxicillin plus calvulanic acid) for 2005, 20010 and 2016. 
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