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The Faculty of General Dental Practitioners 
has published guidance for use of antibiot-
ics in the UK for adult dental patients.6 No 
UK guidance is available regarding the treat-
ment of children, however; the American 
Academy of Paediatric Dentistry (AAPD)7 has 
produced guidance for use of antimicrobi-
als in paediatric dental patients. These rec-
ommend that they should only be provided 
under the following circumstances:
• Acute facial swelling of dental origin
• Dental trauma
• The management of oral wounds 

contaminated with extrinsic bacteria
• Paediatric periodontal disease (for 

example, neutropenias, Papillon-Lefevre 
syndrome, leucocyte adhesion deficiency).

To ensure appropriate dispensing of drugs, 
prescriptions should contain clear and accu-
rate information regarding dose, frequency 
and duration. The British National Formulary 
(BNF) provides advice relating to the com-
pletion of prescriptions (Table 1).8

Finally, the Department of Health’s 
Delivering Better Oral Health document 
recommends that children should receive 
sugar-free medicines where possible to 
reduce caries-risk.9

The aim of this audit was to evaluate the 
prescribing practices in three dental hos-
pitals and evaluate improvements follow-
ing educational interventions. The specific 
objectives were to identify which antibiot-
ics were prescribed, assess appropriate use 
of antibiotic therapy in paediatric dental 
patients and to assess prescription accuracy.

INTRODUCTION
Odontogenic infections are a frequent pres-
entation in clinical dental practice, with anti-
microbials often prescribed to manage these 
infections. Antimicrobials account for the vast 
majority of medicines prescribed by dentists, 
and, in the UK, dental prescriptions account 
for 7% of all community prescriptions of anti-
microbials.1 A survey of over 6,000 general 
dental practitioners in the UK revealed that 
40% of dentists were prescribing antimicrobi-
als on at least three occasions every week, with 
15% of practitioners prescribing antimicrobi-
als on a daily basis.2 Although effective at 
treating many infections, common side-effects 
exist and range from gastrointestinal upset to 
fatal anaphylactic shock.3 It is estimated that 
approximately one-third of all outpatient anti-
biotic prescriptions in the US are unnecessary4 
with a similar situation being reported in the 
UK.5 A disturbing consequence of the over-use 
of these medications is bacterial resistance to 
the drugs that once eliminated them, allergy 
and reduced effectiveness, creating a risk to 
public health.

There are several sources of guidance that 
can aid appropriate and accurate prescribing. 

Background  Odontogenic infections are frequently treated with antimicrobials. The inappropriate use of these medications 
has led to bacterial resistance and the development of species which are resistant to the antimicrobials currently avail-
able. This has serious implications for global public health. Aim  A multicycle clinical audit was carried out to compare the 
prescribing practices of three paediatric dental departments in the North of England. Results  Results revealed deficiencies 
in prescribing practices in all three centres. Following education and the provision of an aide-memoire in subsequent cycles, 
improvements were seen in appropriateness of prescribing, increasing from 28% in the first cycle, to 71% in the third cycle.

A standard was set that all prescriptions 
issued should be in accordance with the 
AAPD clinical guidelines, BNF recommenda-
tions, and should stipulate ‘sugar-free’ where 
these were not routinely dispensed.

METHOD
Approval for the project was gained from the 
relevant Clinical Effectiveness Units. A retro-
spective case-note evaluation of 30 patients 
who were issued with a prescription from 
each centre was carried out over an eight 
month period. The first cycle was carried 
out from February to August 2009, cycle 
two from February to August 2010 and the 
final cycle from February to August 2012. 
Figure 1 highlights the stages involved in 
this multicentre audit.

Data was collected using a data collection 
sheet which was piloted on five patients in 
Sheffield in February 2009. Data were ana-
lysed using Microsoft Excel 2007.

RESULTS
In the first cycle of this multicentre audit, 
90 paediatric dental patients were identified, 
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• Highlights the judicial use of antibiotics 
to minimise bacterial resistance.

• Demonstrates the increasing awareness 
of appropriateness of prescribing.

• Stresses the increase in awareness of 
prescription accuracy.

• Shows the value in governance activities 
in improving patient care.
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Table 1 British National Formulary advice 
regarding completion of prescriptions8

Patient’s name and address

Patient’s date of birth and age if under 12 years 
of age

Date

Quantity (e.g. 100mls, 15 tabs)

Drug name, dose, frequency and length of course 
of treatment

Prescribers signature and contact details
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of which 89 were issued with a prescription 
for an antibiotic. One prescription was dis-
pensed for an antiviral preparation and was 
excluded from further analysis. The most 
commonly prescribed antibiotic was amoxi-
cillin (72%) of which 64 scripts were issued, 
followed by 13  scripts for metronidizole 
(15%), seven for a combination of amoxicillin 
and metronidizole (8%), three for phenoxy-
methylpenicillin (3%) and two for erythro-
mycin (2%). The second and third cycle of 
the audit revealed similar results with small 
variation between the three centres.

The total number of prescriptions dis-
pensed over the same time period in the 
third cycle had declined from 89 prescrip-
tions in the first cycle to 68 in the third cycle, 
with 30, 22 and 16 prescriptions available 
from Liverpool, Manchester and Sheffield, 
respectively, over the same period, demon-
strating a significant decline in the numbers 
of prescriptions being issued.

Appropriate prescribing
Of the prescriptions issued, only 25 scripts 
were deemed appropriate (28%) in the first 
cycle. These included 17 scripts for diffuse 
swelling (19%) and six for management of 
an open wound (7%). In the second audit 
cycle 46  prescriptions (51%) were given 
in accordance with the AAPD guidelines. 
A further improvement was noted in the 
third cycle with 48 (71%) appropriate pre-
scriptions issued. A statistically significant 
improvement in the number of appropriate 
prescriptions was found between each of 
the cycles (p<0.05). Local swelling was the 
most common reason for prescriptions to be 
issued inappropriately in 23 (26%) cases in 
cycle 1, 10 (11.1%) instances in cycle 2 and 
8  (12%) cases in cycle 3. Pain or pulpitis 
accounted for five (6%), seven (8%) and 
three (4%) in cycles 1, 2 and 3 respectively. 
Two (2%) prescriptions were issued as the 
patient was going on holiday in cycle  2 
only. The proportion of prescriptions issued 
inappropriately in each cycle is shown  
in Figure 2.

Prescription accuracy
A total of 29 (43%) prescriptions contained 
errors in the third cycle. This was not statisti-
cally significantly different to the first two 
cycles (p >0.05), with 45 (51%) and 49 (54%) 
prescriptions completed inaccurately in 
cycles 1  and  2 respectively. Omission of 
the quantity of the drug (that is, stating the 
number of tablets or volume of liquid to 
be prescribed) was the most common error, 
accounting for 23  (26%), 30  (33%) and 
14 (21%) in cycles 1, 2 and 3 respectively. 
The maximum number of errors per prescrip-
tion was five in cycle 1, two in cycle 2 and 

Table 2  Number (%) of prescriptions with essential fields completed per cycle. *Cycle 1: 
n = 59; cycle 2: n = 60; cycle 3: n = 46

Cycle 1 (n = 89) Cycle 2 (n = 90) Cycle 3 (n = 68)

Age of patient 87 (98%) 86 (96%) 68 (100%)

Drug name 89 (100%) 90 (100%) 66 (97%)

Dose 89 (100%) 89 (99%) 67 (99%)

Frequency 88 (99%) 90 (100%) 90 (100%)

Duration 88 (99%) 84 (93%) 61 (90%)

Quantity 66 (74%) 60 (67%) 54 (80%)

Signature 88 (99%) 90 (100%) 67 (99%)

Date 87 (98%) 90 (100%) 67 (99%)

Prescriber 85 (96%) 88 (98%) 68 (100%)

Sugar-free 31 (53%)* 40 (67%)* 33 (72%)*

Pilot study (n = 5)
Feb 2009

Cycle 1 (n = 89)
February - August 2009

Cycle 2 (n = 90)
February – August 2010

Cycle 3 (n = 68)
February – August 2012

Action plan
•  Dissemination of results
    to regional audit group
•  Educational session
    provided locally

Action plan
•  Dissemination of results
    to regional audit group
•  Provision of aide-memoire

Action plan
•  Dissemination of results
    to regional audit group
•  Placement of educational
    material and aide-memoire
    in induction packs

Fig. 1  Flow diagram of 
audit process
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Fig. 2  Most common reasons for inappropriate prescription issue for each cycle
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three in cycle 3. Of the scripts highlighted 
in the third cycle, ten (15%) contained two 
or more errors which were consistent with 
previous cycles. One prescription was not 
signed (1%), seven (10%) did not state the 
duration, 14 (20%) did not stipulate quantity, 
two scripts had an incorrect dose (3%) and 
one script was not dated (1%) in the final 
cycle. These findings were similar to those 
found in the first two cycles (Table 2).

Sugar-free prescriptions
As Manchester Dental Hospital routinely dis-
penses sugar-free elixirs, only prescriptions 
from Sheffield and Liverpool were analysed 
for the omission of ‘sugar-free’. This was not 
specified in 28  (47%) prescriptions in the 
first cycle but significantly improved over 
the audit cycle to 13 (28%) prescriptions in 
the last cycle.

Action plan
Between each of the three cycles an action 
plan was formulated (Fig. 1). Following the 
first cycle the results were disseminated at 

a regional audit meeting by the lead author 
and educational sessions were given in each 
of the three centres by the audit lead in each 
of the units. These sessions included pres-
entation of the findings and reiteration of 
the BNF and AAPD guidance. Following the 
second cycle, the results were again dissemi-
nated to each of the three centres and an aide 
memoire was produced to be attached to the 
prescription pad in each unit (Fig. 3). After 
completion of the third cycle, the guidance 
from the AAPD and BNF were summarised 
and distributed with induction materials 
along with the aide-memoire. It is hoped this 
will ensure that all staff have received the 
appropriate guidance.

DISCUSSION
Improvements were noted in prescription 
accuracy and appropriateness over the three 
cycles of this audit, however, these were not 
as great as expected and our standards were 
not reached. After each cycle, deficiencies 
were highlighted locally and collectively, 
findings were discussed and disseminated 

at local and regional audit meetings and 
action plans put into effect. These included 
an educational session and the provision of 
an aide-memoire attached to the prescrip-
tion pad (Fig. 3), which aimed to encourage 
staff to reflect while prescribing and inclu-
sion of current guidance in induction packs. 
Between cycles, there was a time lapse of 
several months, where staff may have for-
gotten their ‘educational input’ and relapsed 
into their old ways. A Cochrane systematic 
review concluded that feedback is more 
effective when provided more than once and 
is given in both written and verbal format, 
which may account for the decrease in pre-
scription accuracy and appropriateness seen 
in cycle 2 and the subsequent improvement 
in cycle 3.10

The most common antibiotic prescribed 
was amoxicillin with nine scripts (13.2%) 
issued for a combination of amoxicillin and 
metronidizole. Amoxicillin has been reported 
to be the most frequently prescribed antibi-
otic in general dental practice, followed by 
metronidazole and a combination of amox-
ilcillin and metronidizole.11 Accurate diagno-
sis and local measures in combination with 
narrow spectrum antimicrobials minimise 
disturbance to commensal flora. Costelloe 
and colleagues12 recommend that the few-
est number of antibiotic courses should be 
prescribed for the shortest period possible 
and to avoid the use of more powerful broad 
spectrum antimicrobials wherever possible. 
Studies in medicine have shown that, when 
clinicians were more judicious and selective 
in prescribing for patients with urinary tract 
infections, a reduced incidence of resistant 
strains was observed.2 This same beneficial 
effect would be seen if dentists modified 
their prescribing behaviours.

Only 28% of prescriptions issued in the 
first cycle were deemed clinically appro-
priate. This has improved significantly to 
51.5% in the third cycle. The most common 
reasons for inappropriate prescribing were 
‘local swelling’, ‘pain’, and ‘failed anaesthe-
sia’. There is no evidence to support the use 
of antibiotics in these situations.13 Similar 
findings were reported by Chate and col-
leagues14 in their audit of GDP’s, where only 
29% of prescriptions were issued appropri-
ately; however, this improved to 49% fol-
lowing an educational session for those 
involved. Another audit by Palmer and co-
workers15 also found significant improve-
ments in appropriate prescribing following 
an educational input. Realising the need for 
better prescribing practices, NHS Education 
for Scotland25 has recently launched an 
educational toolkit (ScRAP) to help pre-
scribers reduce unnecessary prescribing of 
antibiotics. An on-line course is provided 

Guide to appropriate prescribing
The American Academy of Paediatric Dentistry (AAPD) recommendations state that
antibiotics should only be provided under the following circumstances:

 The management of oral wounds contaminated with extrinsic bacteria
 Acute facial swelling of dental origin
 Dental trauma
 Paediatric periodontal disease.

The British National Formulary (BNF) contains clear guidance regarding the 
completion of prescriptions. It must contain the following information and be
completed as follows:

 Patient’s name, age and address
 Drug name, dose, frequency, quantity, length of course of treatment, sugar-free

   stipulation eg Amoxicillin 250mgs/5mls tds for 5 days 100mls SF elixir
 Signed and dated

Fig. 3  Aide-memoire

BRITISH DENTAL JOURNAL  VOLUME 218  NO. 12  JUN 26 2015 683

© 2015 British Dental Association. All rights reserved



RESEARCH

in association with a structured DVD pres-
entation with all key clinical evidence, as 
well as gathering data for the individual 
practitioner. The results allow practitioners 
to compare their own prescribing decisions 
with local guidance and support areas for 
quality improvement. A randomised con-
trolled trial26 is also currently being con-
ducted in NHS General Dental Practices in 
Scotland assessing prescriber behaviours and 
compliance with current guidance to reduce 
antibiotic prescription. These results will be 
available early next year.

Anecdotally, the general public have 
become accustomed to receiving an anti-
biotic for any medical condition; clinicians 
may feel pressured to prescribe these. The 
expectation of patients is such that anti-
biotics are routinely dispensed for reasons 
such as ‘going on holiday’ and ‘pain’, which 
occurred in 2.2% and 17.6% of cases in the 
second cycle of this audit. A recent publi-
cation by McNulty and Francis16 suggests 
that patients should receive clear informa-
tion, ideally reinforced with leaflets, about 
the likely duration of symptoms, self-care 
and the likely benefits and harms of anti-
biotics. However, it remains a challenge, to 
raise public and professional awareness on 
the risks of inappropriate antibiotic prescrib-
ing and the long term implications of their 
misuse.

Approximately 43% of prescriptions in 
this audit contained errors, with almost 15% 
containing two or more errors. Unfortunately, 
there was no significant improvement in 
prescription accuracy over the three cycles 
of the audit. Failure to stipulate ‘sugar-free’ 
was the most common inaccuracy in the 
first cycle. It is important to stipulate this 
to prevent the prescription of cariogenic 
medicines when others are available. This 
promotes a culture of sugar-free prescrib-
ing to benefit those on long-term medica-
tions. This is supported by the Department 
of Health’s ‘Delivering Better Oral Health’9 
which contains information regarding sugar-
free medicines for children. However, this 
guidance may be contrary to current medical 
thinking. A recent paper by Sundar17 sug-
gests that sugar in medicines makes them 
palatable and that bitter solutions inevitably 
affect compliance with prescribed treatment. 
However, it may be that if sugar-free medi-
cations are administered early in a child’s 
life or given at mealtimes, this will surely 
improve compliance rates and palatability. It 
is essential that doctors and dentists take the 
lead by prescribing sugar-free preparations 
wherever possible.18

Other omissions over all cycles included 
date, signature, quantity and frequency 
with inaccuracies in dosage also noted. This 

finding is consistent with earlier studies 
also highlighting deficiencies in frequency 
and dose.14,15 They state that this is of major 
concern as antibiotics should be prescribed 
at the correct frequency, dose and duration 
so that the minimum inhibitory concentra-
tion is exceeded, and side effects and the 
selection of resistant bacteria are prevented. 
Previous studies reported improvements in 
this aspect in successive audit cycles; how-
ever despite the introduction of an aide 
memoire (Fig. 3) in all three departments in 
the second cycle of this audit, no significant 
improvement was noted. This is difficult to 
explain, given the educational input was tar-
geted specifically to include discussion of the 
most common errors. However, as the most 
common error, with the exception of omis-
sion of ‘sugar-free’, was that of quantity, it 
may be that prescribers have omitted to state 
the volume or number of tablets required if 
they have already stipulated the dosage and 
duration of treatment.

New developments in health-care inno-
vations present a constant promise of more 
effective patient experiences and outcomes. 
Although the dental profession advocates 
the importance of evidence-based dental dis-
ease prevention and treatment, the success 
in transferring research findings have been 
slow.19,20 Research from general medical prac-
tice also highlights similar difficulties. As a 
consequence, many patients do not receive 
appropriate care, or receive unnecessary or 
harmful care.23 While many studies offer 
solutions, inertia still exists. Recognised bar-
riers to adopting new findings include lack 
of interest, lack of involvement, lack of time, 
lack of remuneration, and inadequate train-
ing.11,21 Traditional approaches to improve 
uptake of research findings such as reviews 
in clinical journals, clinical guidelines, 
access to electronic sources of informa-
tion, continuing medical education courses 
and conferences have improved access and 
availability of current guidance, however its 
impact is limited. A systematic review of cur-
rent literature by Grol and Grimshaw23 into 
the effectiveness of different approaches into 
changing professional behaviour, found that 
educational interventions (training sessions, 
newsletters, classes, and videos) seemed to 
have only a short-term effect; reminders 
(posters, coloured signs, labels with mes-
sages, patients reminding staff) have a 
modest but sustained effect; performance 
feedback (personal and non-personalised, 
oral and written) can improve practice, but 
the effect stops if feedback is not contin-
ued. In contrast, multifaceted interventions, 
with programmes combining, for instance, 
education, written materials, feedback, and 
reminders had a pronounced and sustained 

effect. They conclude that no specific inter-
ventions are superior for all changes in all 
situations. This view is also supported by a 
systematic review by Murthy and co-work-
ers 24 who also conclude that a multifaceted 
intervention is required to improve profes-
sional uptake of available evidence among 
health care providers and policy makers, 
however, there is insufficient evidence to 
support this approach. It also should be con-
sidered that inertia to change may not only 
come from the professional viewpoint but 
other agencies such as the patient, healthcare 
organisations, resources, leadership and the 
political environment. Despite these obsta-
cles, it should be remembered that governing 
bodies require health professionals to keep 
abreast of the latest evidence-based guide-
lines and apply these to their everyday clini-
cal practice to ensure patients receive the 
best care possible.22

CONCLUSION
This audit demonstrated significant improve-
ments in appropriate prescribing and inap-
propriate use following an educational input 
and a substantial decline in the number of 
prescriptions issued over the audit cycles. 
However, this multicycle, multicentre audit 
highlighted deficiencies in prescribing in all 
three departments. Accuracy of prescribing 
and the judicial use of antibiotics are impor-
tant to minimise bacterial resistance and to 
ensure patient safety. These results compare 
well with previous studies carried out in den-
tal practice and ongoing education will be 
provided to ensure continued improvements 
are made in this aspect of patient care.
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