
A randomised controlled trial of clinical 
outreach education to rationalise antibiotic 
prescribing for acute dental pain in the primary 
care setting
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Objective  To assess the effect of educational outreach visits on 
antibiotic prescribing for acute dental pain in primary care.
Study design  Randomised controlled trial (RCT). 
Setting  General dental practices in four health authority areas in Wales. 
Subjects and methods  General dental practitioners were recruited 
to the study and randomly allocated to one of the three study groups 
(control group, guideline group or intervention group). Following the 
intervention, practitioners completed a standardised questionnaire for 
each patient that presented with acute dental pain. 
Interventions  The control group received no intervention. The guideline 
group received educational material by post. The intervention group 
received educational material by post and an academic detailing visit 
by a trained pharmacist. The educational material included evidence-
based guidelines on prescribing for acute dental pain and patient 
information leaflets. 
Main outcome measures  The number of antibiotic prescriptions issued 
to patients presenting with dental pain and the number of ‘inappropriate’ 
antibiotic prescriptions. Antibiotics were considered to be inappropriate 
if the patient did not have symptoms indicative of spreading infection.
Results  A total of 1,497 completed questionnaires were received from 
23, 20 and 27 general dental practitioners in the control, guideline 
and intervention group respectively. Patients in the intervention group 
received significantly fewer antibiotic prescriptions than patients in the 
control group (OR (95% CI) 0.63 (0.41, 0.95)) and significantly fewer 
inappropriate antibiotic prescriptions (OR (95% CI) 0.33 (0.21, 0.54)). 
However, antibiotic and inappropriate antibiotic prescribing were not 
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significantly different in the guideline group compared to the 
control group (OR (95% CI) 0.83 (0.55, 1.21) and OR (95% CI) 0.82 
(0.53, 1.29) respectively). 
Conclusions  Strategies based upon educational outreach visits 
may be successfully employed to rationalise antibiotic prescribing by 
dental practitioners.

BACKGROUND
The management of acute dental pain is primarily based upon 
an operative intervention, such as placement of a restoration, 
extraction of a tooth or extirpation of the dental pulp. Despite 
the general acceptance that antibiotic therapy is inappropriate as 
a primary treatment of pain associated with inflammation of the 
dental pulp,1 antibiotics are frequently prescribed for this condi-
tion: a study of 1,069 patients in Cheshire attending emergency 
dental clinics found 74% of patients with pulpitis were issued 
with an antibiotic prescription without any surgical interven-
tion.2 Furthermore, a previous study undertaken in Cardiff 
demonstrated that 12% of 500 consecutive patients attending 
a hospital emergency dental clinic were taking antibiotics at 
the time of presentation.3 Moreover, 57% of these patients had 
received antibiotics in the absence of an appropriate clinical 
indication. In addition to the over-prescription of antibiotics for 
acute dental conditions, it has also been demonstrated that there 
are wide variations in the type of antibiotic, frequency, dose and 
duration of the therapy prescribed.3-5 

Inappropriate antibiotic usage, in addition to being an unneces-
sary cost, exposes the patients to the risk of adverse effects and may 
contribute to the emergence of antibiotic-resistant organisms in the 
community. It is, therefore, imperative that strategies are developed 
to improve antibiotic prescribing for acute dental conditions in the 
primary care setting by general dental practitioners (GDPs). 

A Cochrane review has been published that examined the 
impact of printed educational material on the quality and cost-
effectiveness of prescribing and concluded that the distribution 
of educational material alone appears to have little effect on pre-
scribing behaviour.6 However, other studies suggest that the distri-
bution of educational material followed by outreach visits using 
a trained person (academic detailer) to meet face-to-face with the 

I N  B R I E F  

• Previous studies have shown that educational outreach visits (academic detailing) can reduce 
inappropriate prescribing by medical practitioners. 

• This study sought to assess whether academic detailing combined with printed educational 
material could be used to reduce antibiotic prescribing by dentists for acute dental pain.

• Evidence based guidelines for the use of antibiotics and analgesics for acute dental pain were 
produced. 

• Antibiotic prescribing by general dental practitioners for acute dental pain can be reduced 
using academic detailing combined with guidelines. Guidelines alone do not affect antibiotic 
prescribing.
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health professional can be effective.7,8 The role of the academic 
detailer is to reinforce the educational material and emphasise 
alternatives to the prescription of a particular drug or group of 
drugs.9-11 This type of intervention is often referred to as academic 
detailing and examples of its previous use include interventions 
to reduce use of benzodiazepines,12 inappropriate antibiotics,13-15 
and non steroidal anti-inflammatory drugs,16,17 and to improve 
antidepressant prescribing in the elderly.18 

Patient expectation is an often cited explanation for the over-
prescription of antibiotics in medical practice.19,20 Antibiotic use, 
however, is only one of the reasons for patient attendance; symp-
tomatic relief and an explanation of the disease process are equally 
important.21 Intervention strategies, via educational material, tar-
geted at patients using primary care services have been shown to 
reduce inappropriate prescribing.7,22 

The aim of this study was to rationalise unnecessary and inap-
propriate antibiotic prescribing for dental conditions in the pri-
mary care setting. A randomised controlled trial was undertaken to 
test the effectiveness of interventions involving academic detail-
ing visits and patient-mediated educational material, in changing 
prescribing habits for acute dental conditions. The objectives of 
this project were to determine a rationale for antibiotic prescribing 
for acute dental conditions, inform GDPs and patients regarding 
appropriate prescribing habits and to assess the change in pre-
scribing habits as a result of active patient-mediated and practi-
tioner-mediated programmes.

METHODS
Study design and setting
The study was a randomised controlled trial involving primary 
care GDPs in four health authority areas in Wales (Bro Taf, 
Iechyd Morganwg, Dyfed Powys and Gwent). One practitioner 
from each practice that provided services under the NHS was 
initially eligible to participate. However, prior to randomisa-
tion, practitioners volunteering to participate who were also 
registered as working at another practice from which a GDP 
had already enrolled in the study, were excluded. This exclusion 
was undertaken to reduce the risk of cross-group contamination. 
Figure 1 shows the recruitment and flow of practitioners through 
the study. Practices were stratified prior to randomisation by 
their previous level of antibiotic prescribing (data from Health 
Solutions Wales) and Health Authority. Stratified randomisa-
tion was then undertaken in the Department of Epidemiology, 
Statistics and Public Health, Wales College of Medicine (using a 
computer program developed in-house) and practices assigned to 
one of three groups: control group, guideline group and inter-
vention group. Practitioners in the intervention group received 
printed educational material by post and an academic detailing 
visit, practitioners in the guideline group received educational 
material by post with no academic detailing visit and the control 
group received no intervention. Ethical approval for the study 
was obtained from MREC for Wales and the respective Local 
Research Ethics Committees.

The educational package 
The educational package consisted of guidelines for the manage-
ment of acute dental pain, a laminated page summary of the rec-
ommendations and patient information leaflets. The primary aim 
of the guidelines was to reduce the inappropriate prescribing of 
antibiotic therapy. However, the guidelines also included recom-
mendations for the prescribing of analgesics and information on 
emergency dental services in each local health authority. 

The guidelines were developed in consultation with five GDPs 
and three general medical practitioners. Medline, EmBase, DARE, 
the National Research Register, the Oxford Pain Relief Database 
and the Cochrane library were searched for systematic reviews, 

randomised controlled trials and other relevant papers to ensure 
the guidelines were as evidence-based as possible. This was sup-
plemented by a review of the bibliographies of recent reviews and 
backed up by the expert knowledge of a consultant oral microbiol-
ogist. The guidelines were reviewed by an external consultant in 
oral microbiology and by the Regional Pharmaceutical Advisors 
and Directors of Dental Public Health in the four health authorities 
involved in the study. 

An information leaflet was designed for patients with acute 
dental pain that provided details of dental services (including 
emergency services in the relevant health authority) and pain 
relief. Most importantly, the leaflet also explained that antibiotics 
are not usually required for such a condition. The readability of 
the leaflet was assessed using the Gunning Fog Index test and the 
Fog reading score found to be nine years. The leaflet was reviewed 
by external referees, as described above for the guidelines, as well 
as by the Health Promotion Division in the National Assembly for 
Wales and eight lay people. The lay people were recruited from the 
Cardiff Dental Hospital Examination and Emergency Clinic wait-
ing room and their views elicited using two focus group discus-
sions facilitated by an experienced moderator. Clinicians and lay 
people involved in the development phase of the study did not par-
ticipate in any other part of the main study.

Intervention 
The educational package was posted to practitioners in the 
guideline group and the intervention group. Each practitioner 
in the intervention group was then visited by the academic 
detailer (a pharmacist who had been closely involved with the 
development of the guidelines) to discuss the content of the 
guidelines and encourage the rational use of antibiotics and 
analgesics when managing acute dental pain. The academic 
detailer was trained in interpersonal skills and selling tech-
niques by a consultant experienced in training pharmaceutical 
company representatives. This enabled the promotion of the 
guidelines to be tailored according to the particular attitudes of 
each practitioner. The academic detailer was blind to the level 
of antibiotic prescribing (high, medium or low) of the practices 
being visited. 

Data collection
The effect of the intervention was evaluated using a dental pain 
questionnaire which practitioners were asked to complete every 
time an adult (aged over 16 years) presented with acute dental 
pain. Information relating to the age, gender and registration 
status of the patient, presenting complaint, findings on examina-
tion, dental treatment and advice given, antibiotics or analgesics 
prescribed or recommended was collected. The questionnaire was 
piloted in Cardiff Hospital Examination and Emergency Clinic. 
Practitioners in the guideline and intervention groups were asked 
to complete the questionnaires after receipt of the guidelines and 
academic detailing visit respectively.

In order to assess whether patients who had not received an 
antibiotic were as satisfied with their treatment as patients who 
had received an antibiotic, a patient satisfaction questionnaire 
was developed to use as a CATI (Computer Assisted Telephone 
Interview). Practitioners were required to obtain each patient’s 
consent before returning the dental pain questionnaire with the 
patient’s telephone number. It was hoped that 10% of patients 
would be systematically sampled throughout the study period 
and contacted. However, many practitioners reported that obtain-
ing patient consent was time consuming and as a result, the rate 
of return of questionnaires was slow. This part of the study was 
therefore discontinued after contacting 156 consecutive patients. 
Patients were excluded if they could not be contacted within two 
weeks of their visit. 
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RESULTS
Initially, 97 GDPs agreed to take part in the study, however, 
following randomisation, 27 practitioners dropped out (Fig. 1). 
Completed questionnaires were received from 23, 20 and 27 
practitioners in the control, guideline and intervention group 
respectively. The characteristics of the dental practitioners who 
returned questionnaires, shown in Table 1, were found to be very 
similar in the different arms of the study. 

In total, 1,584 questionnaires were received from GDPs, of 
which 87 had to be excluded as patients were under 16 years of 
age. Therefore 1,497 questionnaires were analysed: 490, 451 and 
556 questionnaires from the control, guideline and intervention 
groups respectively. The characteristics of the patients are shown 
in Table 1. The age and gender of patients were evenly distributed 
between the groups but there were significantly more private reg-
istered patients in the intervention group than in the control and 
guideline group (Chi-square test, P < 0.001).

Presenting complaint and findings on examination are shown 
in Table 2. There were significantly more patients with a symptom 
indicative of spreading infection (facial swelling, lymphadenopa-
thy, limited mouth opening, raised temperature, difficulty swallow-
ing or ANUG) in the intervention group than in the control group 
(24.5% vs. 19%, Chi-square test, P = 0.03). The intervention group 
and the guideline group, however, did not differ significantly (24.5 
vs. 23.1%, Chi-square test, P = 0.60). The number of patients with a 
symptom indicative of spreading infection decreased significantly 
with age (Chi-square test, P < 0.05). The proportions of patients who 
received dental treatment were 79.4%, 85.1% and 86.2% in control, 
guideline and intervention group respectively, while the propor-
tions of patients who received advice in the control, guideline and 
intervention groups were 76.5%, 71.8% and 75.5% respectively. 

Data analysis
The main outcome measures analysed were the number of anti-
biotic prescriptions issued for patients presenting with acute 
dental pain and the number of inappropriate antibiotic prescrip-
tions. Antibiotics were considered to be inappropriate if the 
patient did not have facial swelling, lymphadenopathy, limited 
mouth opening, raised temperature, difficulty swallowing or 
acute necrotising ulcerative gingivitis (ANUG).

The data collected from the study were entered and analysed 
in SPSS, while more advanced multilevel modelling was carried 
out in MLWiN. Direct comparisons were made between the con-
trol, guideline and intervention groups using the Chi-square test, 
one-way ANOVA or Kruskal-Wallis test but the main analysis, to 
assess the effect of the intervention on prescribing and to iden-
tify other factors which may influence prescribing, was carried 
out using multilevel logistic regression to allow for within-
practice clustering. P values of <0.05 were considered to be 
statistically significant. 

Sample size
Practice, not practitioner, was the unit of randomisation and the 
sampling was, therefore, a form of cluster sampling. The intra-
class correlation co-efficient was considered in the sample size 
calculation since correlation between different patients from 
the same practice inflates the required sample size. The intra-
class correlation coefficient was estimated from baseline data 
to be 0.04. The study hoped to recruit 30 GDPs into each arm 
of the study and to obtain data on 30 patients from each GDP. 
This sample size was chosen to have 90% power for detecting a 
change of one third in the prescribing rate of antibiotics, from 
28% to 18%. 

Guideline only group 
(n=32)

Stratified randomisation 
of practices (N=97)

Academic outreach 
group (n=33)

Control Group
(n=32)

Guidelines received
(n=32)

Academic outreach 
visit (n=29)

No intervention
(n=32)

GDPs returned 
questionnaires 

(n=20)

GDPs returned 
questionnaires 

(n=27)

GDPs returned 
questionnaires 

(n=23)

GDPs agreeing to 
participate (n=111)

Invited GDPs (N=343)

451 questionnaires 556 questionnaires490 questionnaires

No questionnaires
returned (n=2)

No visit (n=4)

No questionnaires
returned (n=12)

No questionnaires
returned (n=9)

The number of 
questionnaires returned 
by participating GDPs

No. ques.      No. GDPs 
 >25 12
 20-24 1
 15-19 4
 10-14 0
 5-9 3
 <5 3

The number of 
questionnaires returned 
by participating GDPs

No. ques.      No. GDPs 
 >25 12
 20-24 0
 15-19 0
 10-14 3
 5-9 2
 <5 3

The number of 
questionnaires returned 
by participating GDPs

No. ques.      No. GDPs 
 >25 13
 20-24 3
 15-19 5
 10-14 2
 5-9 3
 <5 1

Excluded from study (n=14)
1. Connected with another 
 practice in study (n=6)
2. Connected with development  
 of guidelines (n=4)
3.  Stratification not possible due 
  to lack of prescribing data (n=4)

Explicit decline to participate (n=127)
Non response (n=216)

Fig. 1 Flowchart of GDP participation and study design

Table 1  Characteristics of GDPs (who returned questionnaires) and 
patients

Arm of study

Control Guideline Intervention

Number of GDPs 23 20 27

Gender
Male (%) 65 75 81

Female (%) 35 25 18.1

Mean years since qualification 19.4 
(SD 10)

21.2 
(SD 8.2)

22.1 
(SD 8.6)

Mean pop:wte in the LHB of 
each practice

3724 
(SD 735)

3927 
(SD 818)

3938 
(SD 924)

Number (%) of dentists with 
post graduate qualifications 3 (13.0) 1 (5.0) 4 (14.8)

Number of patients 490 451 556

Mean age (years) 44.3 
(SD 16.9)

43.7 
(SD 16.2)

45.7 
(SD 16.2)

Gender
Male (%) 45 42 44

Female (%) 55 58 56

Registration 
Status

NHS (%) 75 70 65

Private (%) 8 8 20*

Not registered 
(%) 16 20 15

Not specified 
(%) 1 2 0

Pop:wte Ratio of mean population to whole-time equivalent dentists 

LHB Local Health Board

*Significantly more privately registered patients in the intervention group than in the control 
and guideline group (Chi-square-test, P < 0.001).
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In the analysis of antibiotic prescriptions there were two out-
come measures: 1) all antibiotic prescriptions and 2) inappropriate 
antibiotic prescriptions. Inappropriate antibiotic prescribing was 
defined as the provision of an antibiotic to a patient who did not 
present with a symptom indicative of spreading infection. For all 
antibiotics, and also for inappropriate antibiotics, the differences 
between the groups were substantial. However, considerable vari-
ation occurred between practitioners within the three groups and, 
therefore, multilevel modelling was used to reflect the hierarchical 
data, with patients clustered within practitioners. Taking clustering 
into account, a 95% confidence interval for the difference between 
the intervention and control groups was (0.3%, 17%) for all antibi-
otic prescriptions while that for the difference between the guide-
line and control groups was (-6.4%, 12.4%). The odds ratios (OR), 
comparing the chance of a patient being prescribed an antibiotic 
and an inappropriate antibiotic in the separate study groups are 
shown in Table 3. They were estimated using multilevel logistic 

regression and show the chance of a prescription in the interven-
tion group to be significantly lower than the control group.

The influence of both patient and practitioner characteristics on 
the tendency to prescribe was explored using multivariate multi-
level analysis. Patient characteristics were age, gender and regis-
tration status, while the practitioner characteristics were gender, 
a postgraduate qualification, number of years since qualification 
and the population to whole-time equivalent dentists ratio (pop:
wte) in the LHB of the dental practice. Table 4 shows the OR of an 
antibiotic prescription associated with different levels of each fac-
tor. The individual factors were included in a model one at a time 
in addition to the main factor of the study group. 

The only factor other than the group that was statistically sig-
nificant was age; younger patients were significantly more likely 
to receive antibiotics than older patients. Other factors showed 
interesting trends but these were not statistically significant. The 
variables for which the evidence of an association was weakest, 
namely the genders of patient and dentist, the years since quali-
fication and the pop:wte levels, were left out of the model. The 
resulting model parameters were as shown in Table 5. Inappropri-
ate prescribing was also modelled using multivariate multilevel 
logistic regression. In this analysis, none of the patient or practi-
tioner factors, other than study group, was found to be significant, 
including patient’s age. 

Table 2  Presenting complaints and findings on examination by patients 
(%) presenting at GDPs with acute dental pain

Control 
group
n = 490 (%)

Guideline 
group 
n = 451 (%)

Intervention 
group 
n = 556 (%)

Presenting complaint

Toothache 327 (66.7) 315 (69.8) 377 (67.8)

Painful/infected gums 129 (26.3) 107 (23.7) 122 (21.9)

Fractured filling 34 (6.9) 29 (6.4) 26 (4.7)

Lost filling 40 (8.2) 25 (5.5) 21 (3.8)

Broken filling 72 (14.7) 70 (15.5) 44 (7.9)

Facial swelling 53 (10.8) 65 (14.4) 79 (14.2)

Other 5 (1.0) 1 (0.2) 4 (0.8)

Extraoral examination

Normal 388 (79.2) 328 (72.7) 412 (74.1)

Swelling 71 (14.5) 90 (20.0) 112 (20.1)

Lymphadenopathy 54 (11.0) 47 (10.4) 71 (12.8)

Limited mouth opening 25 (5.1) 29 (6.4) 39 (7.0)

Raised temperature 11 (2.2) 13 (2.9) 11 (2.0)

Difficulty swallowing 10 (2.0) 12 (2.7) 6 (1.1)

Other 2 (0.4) 4 (0.9) 1 (0.2)

Intraoral examination

Caries 135 (27.6) 163 (36.1) 134 (24.1)

Lost/broken fillings 110 (22.4) 75 (16.6) 74 (13.3)

Tender teeth 171 (34.9) 169 (37.5) 170 (30.6)

Loose teeth 64 (13.1) 81 (18.0) 66 (11.9)

Recent fractured tooth 58 (11.8) 40 (8.9) 34 (6.1)

Abscess/pus discharge 94 (19.2) 115 (25.5) 113 (20.3)

Gingival inflammation 118 (24.1) 98 (21.7) 106 (19.1)

ANUG 7 (1.4) 3 (0.7) 5 (0.9)

Other 2 (0.4) 4 (0.9) 10 (1.9)

Percentage of patients 
with a symptom of 
spreading infection

19.0% 23.1% 24.5%

Table 3  Antibiotic prescribing

Patients prescribed 
antibiotics

Patients prescribed 
antibiotics inappropriately

% OR (95% CI) % OR (95% CI)

Control group
(n = 490) 32 1 18 1

Guideline group
(n = 451) 29 0.83 (0.55, 1.21) 15 0.82 (0.53, 1.29)

Intervention group
(n = 556) 23 0.63 (0.41, 0.95) 7 0.33 (0.21, 0.54)

Table 4  Influence of study group, patient and practitioner characteristics 
on antibiotic prescribing, explored using multivariate multilevel analysis.

Factor Unit of comparison Odds ratio (95% CI) P-value

Prescribing Intervention vs. control
Guideline vs. control

0.59 (0.57, 0.93)
0.81 (0.50, 1.30)

0.022
0.40

Age of 
patient Difference of 10 years 0.82 (0.76, 0.89) <0.0001

Gender of 
patient Female vs. male 1.07 (0.84, 1.36) 0.58

Type of 
registration

Private vs. NHS
Unregistered vs. NHS

1.41 (0.90, 2.20)
0.89 (0.62, 1.26)

0.13
0.50

Gender of 
GDP Female vs. male 1.02 (0.63, 1.61) 0.93

Postgraduate 
qualification Qualification vs. none 0.51 (0.26, 1.01) 0.05

Years since 
qualification 
of GDP

<15 against 16-30
<15 against ≥ 30

1.16 (0.73, 1.81)
1.36 (0.76, 2.41)

0.53
0.29

Pop: wte in 
LHB*

Medium vs. small
Large vs. small

1.23 (0.77, 1.93)
1.36 (0.84, 2.17)

0.37
0.21

Pop:wte Ratio of mean population to whole-time equivalent dentists 

LHB Local Health Board

* The values of the pop:wte were divided into 3 categories, up to 2500, 2501-4000, and 
more than 4000.
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The types of antibiotics prescribed are shown in Figure 2 and 
the duration of antibiotic treatment summarised in Table 6. The 
differences between the durations were not significant (Kruskal 
Wallis test, P > 0.05).

Patient satisfaction survey
A total of 156 patients were contacted, 89 of whom were from 
the control group and 67 from the guideline group. Twenty-nine 
of the patients in the control group and 16 in the guideline group 
had received a prescription for an antibiotic. Approximately 40% 
of patients (36 from the control group and 25 from the guideline 
group) stated that they thought their dental problem was caused 
by an infection. However, only 23% of patients expected to get a 
prescription for an antibiotic, and only 26% of patients hoped for 
a prescription. Gender did not influence whether a patient hoped 
for an antibiotic prescription (Chi-square test, P > 0.05), how-
ever, there was a significant difference in the mean age of those 
patients that hoped for an antibiotic prescription (40.5 years) and 
those that did not (49.8 years), (t-test, P < 0.05). The majority of 
patients who had hoped for an antibiotic prescription did receive 
one: only six patients hoped for a prescription for an antibiotic 
but did not receive one but nine patients who did not want a pre-
scription did receive one. Of those patients that did not receive an 
antibiotic, only three patients (all in the control group) answered 
that they were dissatisfied with the dentist’s decision. In addition, 
there was no evidence that patients who had not received a pre-
scription for an antibiotic were less likely to feel that the treatment 

they had received had been effective, compared with patients who 
had received an antibiotic (Chi-square test, P > 0.05).

Analgesic prescriptions or recommendations
Analgesic prescribing was found to be significantly higher 
in the guideline (22.8% of patients) and intervention (20.3% 
of patients) groups than the control group (2.7% of patients). 
However, the difference between the guideline group and the 
intervention group was not significant.

Antibiotics were used more frequently than analgesics by den-
tists in all three study groups. Patients prescribed antibiotics were 
not significantly more likely to be prescribed an analgesic in any 
of the study groups (OR (95% CI) for control group 1.85 (0.61, 
5.60), guideline group 0.95 (0.58, 1.54) and intervention group 
1.56 (0.98, 2.54)). Furthermore, fitting a multilevel model showed 
no significant interaction between study group and analgesic on 
antibiotic prescribing.

Ibuprofen was prescribed, or recommended, more than any 
other analgesic in all three study groups, with paracetamol being 
the second most frequently used analgesic. However, practitioners 
in the intervention group prescribed or recommended paracetamol 
significantly less than practitioners in the other two groups (Chi-
squared test, P < 0.05). 

DISCUSSION
Several studies have demonstrated that educational outreach 
visits can significantly affect prescribing, including antibi-
otic prescribing, by general medical practitioners.12-14,16,17,23,24 
However, this is the first study, to our knowledge, to assess the 
effect of educational outreach visits on prescribing by GDPs. A 
significant reduction in the number of antibiotic prescriptions 
issued by dentists in the intervention group compared to dentists 
in the control and guideline groups was obtained following edu-
cational outreach visits by a pharmacist. The chance that dentists 
in the intervention group would write an antibiotic prescription 
for patients presenting with acute dental pain was approximately 
70% that of dentists in the control group. 

Factors such as patient gender and registration status were 
not found to significantly influence prescribing and neither did 
practitioner characteristics such as gender, number of years since 
qualification and ratio of the mean population to whole time 
equivalent dentist (pop:wte) in the local health board. The only 
factor that significantly influenced prescribing other than study 
group was age; younger patients were more likely to receive anti-
biotics than older patients. However, this could be because older 
patients were less likely to present with a symptom of spreading 
infection (facial swelling, lymphadenopathy, limited mouth open-
ing, raised temperature, difficulty swallowing or ANUG) than 
younger patients. Indeed, there was also a significant reduction 
in the level of inappropriate antibiotic prescriptions in the inter-
vention group compared to the control group, and here the age of 
the patient did not significantly affect inappropriate prescribing. 
The chance that dentists in the intervention group would write an 
inappropriate antibiotic prescription for acute dental pain was a 
third that of dentists in the control group. 
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*Significantly different from the control group (Chi-square test, P < 0.05); 
+Significantly different from the guideline group (Chi-square test, P < 0.05)

Table 5  Influence of study group, patient and practitioner characteristics 
on antibiotic prescribing, by multivariate multilevel analysis when the 
variables for which the evidence of an association was weakest (the 
genders of patient and dentist, the years since qualification and the pop:
wte levels) were left out of the model.

Factor Unit of comparison Odds ratio 
(95% CI) P-value

Prescribing Intervention vs. control
Guideline vs. control

0.62 (0.40, 0.97)
0.83 (0.55, 1.35)

0.033
0.47

Age of patient Difference of 10 years 0.82 (0.76, 0.89) <0.0001

Type of 
registration

Private vs. NHS
Unregistered vs. NHS

1.41 (0.91, 2.21)
0.89 (0.62, 1.26)

0.12
0.50

Postgraduate 
qualification Qualification vs. none 0.58 (0.31, 1.01) 0.10

Pop:wte Ratio of mean population to whole-time equivalent

Table 6  Duration of antibiotic treatment

Control group
n (%)

Guideline group
n (%)

Intervention 
group n (%)

Less than 3 days 2 (1) 3 (2) 5 (4)

3 or 4 days 32 (20) 13 (10) 27 (21)

5 days 109 (69) 96 (73) 77 (59)

More than 5 days 12 (9) 19 (15) 21 (16)
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Analgesic prescribing was very low in all three groups and den-
tists were more likely to use an antibiotic than an analgesic. Many 
practitioners in the intervention group commented that dental pain 
is considerably reduced following dental treatment and they feel 
that analgesics are no longer required. It is not clear why analgesic 
prescribing was so much lower in the control group compared to 
the other two groups. Practitioners in the guideline and interven-
tion groups used the non steroidal anti-inflammatory drug, ibu-
profen, more often than any other analgesic, as recommended in 
the guidelines. Several studies have shown that non steroidal anti-
inflammatory drugs, such as ibuprofen, are more effective than 
paracetamol for relieving dental pain.25,26

Questionnaires were used to assess prescribing in order to col-
lect diagnosis related data and to distinguish between antibiotics 
prescribed for the management of acute dental pain and antibiotics 
prescribed for prophylaxis. The fact that practitioners had to com-
plete a questionnaire each time they saw a patient with acute dental 
pain might have focused the attention of practitioners in all three 
groups and thus reduced their prescribing. However, this would 
have reduced the possibilities of detecting prescribing differences 
in the study. Furthermore, information on antibiotic prescribing 
was not specifically requested and practitioners were not told that 
the study was about antibiotic prescribing. Details of all prescrip-
tions were solicited and the guidelines included recommendations 
for analgesic prescribing as well as antibiotic prescribing.

The number of questionnaires returned in this study was lower 
than the a priori calculated sample size. The decreased numbers 
will have reduced the power of the study to identify any differ-
ences between the groups and will have led to wider confidence 
intervals for any effect sizes. However, the main comparison was 
statistically significant and the likely effect of a larger sample 
would have been to increase the precision with which the effect 
size was estimated. It is possible that some of the differences in the 
secondary outcomes may have been significant with the planned 
sample size but the main objective was achieved. 

Medical practitioners’ perception of patient expectation with 
regard to issuing antibiotic prescriptions, as well as patients’ 
hopes, has been shown to be a strong determinant in the decision 
to prescribe.20 In this study, a small number of patients who had 
attended a general dental practitioner were surveyed to ascer-
tain whether there was a high level of expectation for receiving 
an antibiotic. Only about one-quarter of patients said they hoped 
to receive a prescription for antibiotics. Furthermore, only 3% of 
those patients who did not receive an antibiotic were dissatisfied 
with the dentist’s decision. 

CONCLUSION
The results from this randomised controlled trial suggest that 
evidence based guidelines alone do not improve prescribing 
by general dental practitioners. However, educational outreach 
visits by a pharmacist may be successfully employed to improve 
prescribing.

Future research
Studies need to be undertaken that address the durability of 
behaviour change following academic detailing, and assess 
methods for reinforcing guidelines and maintaining changes in 

clinical practice. Studies should also be undertaken to evaluate 
the impact of reductions in antibiotic prescribing by general 
dental and general medical practitioners on costs, outcomes and 
antibiotic resistance in the community. 

This study was funded in full by a grant from the NHS National R&D Programme 
on Primary Dental Care.
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