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ABSTRACT
Aim: Dentists are probably contributing to the development 
of bacterial resistance to certain antibiotics. Campaigns to 
promote prudent use of antibiotics in dentistry are, thus, needed 
but require proper identification of dentists’ knowledge gaps. 
The objective here was to comprehensively evaluate antibiotic 
prescription knowledge of dentists in Saudi Arabia. 

Material and methods: A link to an online, previously vali-
dated questionnaire was emailed to 5199 dentists registered 
with the Saudi Dental Society. The questionnaire comprised  
42 scorable items measuring antibiotics prescription knowledge 
in five different domains in addition to nonscorable questions 
regarding first-choice antibiotics and previous attendance of 
a course/workshop about antibiotic prescription. Each correct 
answer was given one mark. Mean scores were calculated as 
percentages and categorized as good (> 80%), intermediate 
(60–80%), or poor (< 60%). 
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Results: The response rate was 9.4%; however, only 373 (7.2%) 
fully completed the questionnaire. Around half of the participants 
(52%) reported prescribing amoxicillin/clavulanate as the first-
choice antibiotic; 62% reported attending a course/workshop 
in the last 5 years. The average knowledge score was 69%, 
being highest for nonclinical indications (79%) and lowest for 
prophylactic use (56%). The worst per-item scores were noted for 
rheumatic heart disease (19%), trismus (28%), surgical extrac-
tion (30%), apicectomy (31%), and periodontal abscess (33%). 
Female dentists, dentists in governmental sector, and those with 
higher qualifications had significantly better knowledge. 

Conclusion: The level of knowledge was hardly intermediate 
and several deficits were identified, indicating an urgent need 
for educational campaigns and provision of guidelines promoting 
rational use of antibiotics by dentists. 

Clinical Significance: Irrational use of antibiotics by dentists 
can contribute to the problem of antibacterial resistance.
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INTRODUCTION

Since their introduction, antibiotics have been successfully 
used in dental practice for management as well as 
prevention of infections.1 However, there have been 
increasing reports about the overuse of antibiotics 
by dental practitioners and its contribution to the 
worldwide problem of antibiotic resistance.2-4 Although 
the number of prescriptions written by dentists is not 
comparable to that by medical practitioners,5,6 dentists’ 
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role in injudicious prescription of certain antibiotics is 
considerable.6 In fact, around 7 to 11% of all common 
antibiotics, such as β-lactams, macrolides, tetracycline, 
clindamycin, metronidazole, etc., are prescribed by 
dentists.1 This figure doubles when β-lactam antibiotics 
are considered alone.6 In one study, prescription of 
metronidazole by dentists accounted for 40% of all 
metronidazole prescriptions.2

The potential for indiscriminate prescription of 
antibiotics by dentists is probably higher in certain 
countries, such as Kingdom of Saudi Arabia, in which 
dentists are legally entitled to prescribe antibiotics with 
little restrictions.7 Therefore, there is an imperative 
need for educational campaigns that promote prudent 
use of antibiotics in dental practice.8 However, for such 
campaigns to be effective, they need to be designed so 
as to target identified gaps in dentists’ knowledge of 
proper use of antibiotics, which is why studies have 
been conducted for appraisal of antibiotic prescription 
knowledge of dentists in many countries around the 
world.9-14 Five such studies have been carried out so 
far in Kingdom of Saudi Arabia.15-19 These studies, 
however, involved single cities or regions of the country, 
targeted dentists in the private sector only, were limited 
to assessment of narrow aspects of the knowledge, e.g., 
only prophylaxis of endocarditis or use of antibiotics in 
endodontics, or/and failed to provide adequate details 
about the questionnaire, validation, and/or scoring. 

The objective of the current study was, therefore, 
to perform comprehensive, multifaceted assessment of 
antibiotic prescription knowledge of dentists in both 
private and governmental sectors across Saudi Arabia.

MATERIALS AND METHODS

A cross-sectional, anonymized questionnaire-based 
study was conducted between June and September 
2015. A previously validated, shortened version20 of the 
questionnaire designed originally by Palmer et al12 was 
used. Apart from demographic and professional data, the 
questionnaire comprised scorable 42 questions assessing 
knowledge pertaining to indications of antibiotics 
use in five domains: clinical signs (six items); clinical 
conditions (13 items); nonclinical factors (five items); 
dental procedures in absence of relevant medical history 
(seven items) and extraction/periodontal treatment 
in presence of relevant medical conditions (11 items). 
Nonscorable items about first-choice antibiotic and 
previous attendance of a course/workshop on antibiotic 
prescription were also included. The questionnaire 
was transformed into an online version using Survey 
Monkey (https://www.surveymonkey.com).

An invitation-to-participate email with a link to the 
survey and a message introducing the purpose of the 

study and assuring anonymity was sent to 7077 dentists 
registered with the Saudi Dental Society (SDS). To 
improve the response rate, an option to enter a draw for 
an iPad was included. The survey link was left open for 
3 months, during which two reminder emails were sent. 
The study was conducted in compliance with the ethical 
principles included in the World Medical Association 
Declaration of Helsinki. The study was approved by 
Institutional Review Board (IRB), College of Dentistry, 
Jazan University.

The data were presented as frequencies and percent-
ages as appropriate. Each correctly answered knowl-
edge-related question was given a score of one. Total, 
per-domain, and per-item mean scores were calculated, 
transformed to percentages, and categorized as good 
knowledge (> 80%), intermediate knowledge (60-80%), or 
poor knowledge (< 60%). Mean scores were then checked 
for normality using Kolmogorov–Smirnov test. The  
distribution of the most commonly prescribed antibio- 
tics by gender, work sector, and specialty was tested  
with chi-square test, while the differences in the 
knowledge score by the same factors were tested using  
independent t-test.

RESULTS

Of the 7077 emails sent, 1878 bounced back, that is, only 
5199 emails were delivered successfully to potential 
participants. As expected, the responses sharply peaked 
immediately after the original and each of the reminder 
emails. Eventually, 489 responses were received, that 
is, the response rate was 9.4%. However, only 373 
respondents (7.2%) fully completed the questionnaire.

The demographic and professional characteristics of 
the respondents are presented in Table 1. More than half of 
them (56%) were males; 61%, general dental practitioners 
(GDPs); 58%, 25 to 35 years old; 63%, worked in the gov-
ernmental sector, and 64% had < 10 years of experience. 
Attending a lecture or a workshop on antibiotics prescrip-
tion in the last 5 years as part of continuous education 
was reported by 62% of the respondents.

Nearly half of the participants (52%) reported pre- 
scribing amoxicillin with clavulanic acid for dental  
infections as the first choice (Table 2); penicillin/amoxicil-
lin alone followed at 43%. The choice was not found to  
be affected by the gender or qualification of the respond-
ents. However, use of amoxicillin with clavulanic was 
significantly more reported by dentists in private sector 
(65.4%) than dentists in government sector (45.3%, 
p < 0.001).

Table 3 presents the correct answers and their rates for 
each of the items included in the questionnaire. Sixteen 
items (38%) scored “good”; seven (17%), “intermediate,” 
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Table 1: Characteristics of the respondents (n = 489)

Characteristics Number Percentage
Gender
 Male 276 56.4
 Female 213 43.6
Age group
 25–34 years 285 58.3
 35–44 years 135 27.6
 45–55 years 53 10.8
 ≥ 55 years 10 3.3
Specialties†

 General dental practitioner 300 61.3
 Saudi board trainee‡ 22 4.5
 Specialist‡ 110 22.5
 Consultants‡ 57 11.7
Work sector
 Government 308 63
 Private 181 37
Years of experience (N = 485)
 1–10 years 312 64.3
 11–20 years 118 243
 21–30 years 41 8.5
 > 30 years 14 2.9
Attending a lecture or a workshop 
on antibiotics prescription as part of 
continuous education program
 In less than 2 years 187 38.2
 Between 2 and 5 years 118 24.1
 More than 5 years ago 54 11
 Never 130 26.6

†Based on Saudi Commission of Health Specialties; ‡These 
subgroups were pooled together as “higher qualification” (HQ) in 
further analyses.

Table 2: Antibiotics reported as the first choice by the respondents 
(n = 414) stratified by gender, work sector, and specialty

Factor

Antibiotics prescribed 

p*-value

Penicillin  
or amoxicillin  
no. (%)

Amoxicillin  
with clavulanic  
acid no. (%)

Others  
no. (%)

Gender
 Males 98 (41.4) 126 (53.2) 13 (5.5) 0.391
 Females 79 (44.6) 93 (52.5) 5 (2.8)
Work sector
 Government 132 (51.2) 117 (45.3) 9 (3.5) < 0.001
 Private 45 (28.8) 102 (65.4) 9 (5.8)
Specialty
 GDP 102 (40.8) 138 (55.2) 10 (4) 0.482
 HQ 75 (45.7) 81 (49.4) 8 (4.9)
Years of experience (n = 411)
 1–10 121 (45.5) 134 (50.4) 11 (4.1) 0.061†

 10–20 44 (44) 49 (49) 7 (7)
 20–30 9 (25.7) 26 (74.3) 0 (0)
 >30 Years 2 (20) 8 (80) 0 (0)
All (n = 414) 177 (42.8) 219 (52.9) 18 (4.3)

*All analyses were by chi-square test unless indicated otherwise; 
†Fisher exact test; GPD: General dental practitioners; HQ: Higher 
qualification

and 19 (45%), “poor.” The worst knowledge was observed 
for prophylactic antibiotic use for rheumatic heart 
disease (19%), surgical extraction (30%), and apicectomy 
(31%) as well as for therapeutic use for trismus (28%), 
periodontal abscess (33%), and pericoronitis (37%). The 
total and per-domain knowledge scores are summarized 
in Table 4. Overall, the knowledge was of intermediate 
level (69%). The best knowledge (nearly good) was 
observed in the nonclinical indications domain (79%), 
while the worst (poor) was reported for prophylactic 
use for extraction/periodontal treatment in presence of 
relevant medical conditions (56%). Knowledge in the 
clinical conditions domain was near intermediate (59%). 
Total and per-domain scores were found to be influenced 
significantly by all grouping factors: being a female 
dentist, working for the governmental sector, and having 
higher qualifications were associated with significantly 
higher knowledge scores.

DISCUSSION

This is the first attempt to comprehensively assess antibiotic 
prescription knowledge of dentists across the Kingdom of 

Saudi Arabia. The survey targeted 5199 dentists registered 
with the SDS. However, despite sending two reminders 
and the motivation with a prize draw, the response rate was 
low (9.4%). The characteristics of the respondents may have 
been different from those of the entire target population in 
a way that influenced the results. Therefore, some over- or 
underestimation cannot be excluded, and generalization 
of the results should be done with caution.

Amoxicillin, a member of β-lactam antibiotics, is the 
most commonly prescribed antibiotic in dental practice 
worldwide.6,9-13,21-27 In the current study, however, 
amoxicillin with clavulanic acid was reported as the 
first-choice antibiotic by 52% of the respondents, which 
is consistent with the findings by Iqbal19 and Al-Harthi 
et al16 for the North and West regions of the Kingdom 
respectively. A similar trend for prescribing a β-lactamase 
inhibitor has been reported in other parts of the world 
such as Turkey28 and Czech Republic.29 While this may be 
attributable to the emergence of β-lactamase producing 
oral bacteria,30,31 it may simply be reflecting geographical 
variation in common prescription practices that are not 
influenced by bacterial resistance patterns. In Nigeria and 
India, e.g., amoxicillin and metronidazole are prescribed 
together as the first 32,33 or second-choice antibiotic.9 
In the present work, amoxicillin and metronidazole 
combination was not included as an option, which is one 
limitation of the study.

Work sector was the only factor that showed signi- 
ficant association with first-choice antibiotic in the current 
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Table 3: Correct answers and their rates to each of the questions in the five assessment domains

Term
Correct 
answer Percentage Term

Correct 
answer Percentage 

Clinical signs†

 1.  Elevated temperature and evidence of 
systemic spread

 2. Localized fluctuant swelling
 3. Gross or diffuse swelling
 4. Unrestricted mouth opening
 5. Difficulty in swallowing
 6. Closure of the eye owing to swelling

Clinical conditions†

 1. Acute pulpitis
 2. Acute periapical infection before drainage
 3. Acute periapical infection after drainage
 4. Chronic apical infection
 5. Pericoronitis
 6. Cellulitis
 7. Periodontal abscess
 8. Acute ulcerative gingivitis
 9. Chronic marginal gingivitis
10. Chronic periodontitis
11. Dry socket
12. Trismus
13. Reimplantation of teeth

Nonclinical factors†

 1. Patient expectation of a prescription
 2. Pressure of time and workload
 3. Patient’s social history

Yes 

No
Yes
No
Yes
Yes

No
No
No
No
No
Yes
No
Yes
No
No
No
Yes
Yes

No
No
No

89.1 

55.1
91.8
84.8
46.1
82.6

63.6
40.6
47.1
68.4
36.7
90.8
33.1
54.1
87.2
75.8
61.1
27.5
70.3

91.1
88.4
83.3

Nonclinical factors† – cont
 4. Uncertainty of diagnosis
 5. Where treatment has to be delayed

Dental procedures in absence of relevant 
medical history‡

 1. Routine extraction
 2. Surgical extraction
 3. Apicectomy
 4. Root canal therapy (perioperative)
 5. Root canal therapy (postoperative)
 6. Scaling and polishing
 7. Restorative treatment

Extraction/periodontal treatment in the 
presence of relevant medical conditions‡

 1. Patients with prosthetic joints
 2. History of infective endocarditis
 3. Prosthetic cardiac valves
 4. Rheumatic heart disease
 5. Aortic stenosis
 6. Ventricular septal defect
 7. Coronary bypass surgery
 8. Rheumatic fever without valvular 
dysfunction
 9. Coronary heart disease
10. Pacemaker
11.  Physiologic, functional, or innocent 

murmur

No
No

 

No
No
No
No
No
No
No

 

No
Yes
Yes
No
No
No
No
No
No
No
No

77.8
55.6

 

95.2
30
31.1
90.9
85
98.9
98.9

 

50.7
94.9
93.3
18.8
51.2
42.4
41.6
52.8
46.4
52.5
74.8

†Therapeutic prescription; ‡Prophylactic prescription

Table 4: Mean ± SD knowledge scores (%) in each of the five assessed domains by gender, work sector and specialty

Factors 
Clinical signs†  
(n = 414)

Clinical 
conditions†  
(n = 414)

Nonclinical 
factors†  
(n = 414)

Treatment 
procedure with no 
relevant medical 
history‡ (n = 373)

Relevant medical 
history‡ (n = 373)

Total  
(n = 373)

Gender
 Male 73.63 ± 17.68 57.48 ± 15.06 77.97 ± 23.99  72.96 ± 16.68 55.4 ± 23.21 67.59 ± 11.84
 Female 76.65 ± 17.61 61.19 ± 17.08 80.9 ± 22.85  79.43 ± 17.05 57.52 ± 22.79 71.39 ± 12.61
p*-value 0.086 0.02 0.21 <0.001 0.379 0.003
Work sector
 Government 76.81 ± 16.75 61.6 ± 15.71 80.08 ± 24.67  77.28 ± 16.28 58.57 ± 23.73 70.8 ± 12.51
 Private 71.79 ± 18.8 54.88 ± 15.75 77.82 ± 21.5  73.01 ± 18.13 52.34 ± 21.24 66.44 ± 11.44
p*-value 0.005 <0.001 0.345  0.02 0.009 0.001
Specialty
 GDP 73.33 ± 17.48 56.12 ± 16.01 76.32 ± 24.76  73.84 ± 17.28 53.45 ± 23.37 66.89 ± 12.14
 HQ 77.34 ± 17.79 63.56 ± 15.07 83.66 ± 20.81  78.57 ± 16.54 60.63 ± 21.87 72.6 ± 11.8
p*-value 0.024 <0.001 0.002  0.009 0.003 <0.001
Overall score 74.92 ± 17.69 59.07 ± 16.04 79.23 ± 23.52  75.72 ± 17.12 56.3 ± 23.02 69.21 ± 12.3
Level Intermediate Poor Intermediate  Intermediate Poor Intermediate

*Student’s t test; †Therapeutic prescription; ‡Prophylactic prescription; GDP: General dental practitioner; HQ: Higher qualification

study. Dentists in governmental sector were found to 
be more conservative about the use of amoxicillin with 
clavulanic acid as first-line antibiotic. This may be because 
dentists in the governmental are more likely to be attending 
continuous education. However, attending a lecture/
course on antibiotics prescription, surprisingly, was not 
significantly associated with any differences in the choice 
of the first-line antibiotic, which is in contradistinction 

with evidence from the literature emphasizing the 
importance of such training courses in improving 
antibiotic-prescribing practices of GDPs.8,12,13 Another 
possible explanation is that a higher fraction of dentists 
in the governmental sector probably has postgraduate 
qualifications; indeed, 70% of dentists with postgraduate 
education included in our survey were practicing dentistry 
in the government sector (data not shown). Dentists’ years 
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of experience showed close to significant association 
with the reported first-choice antibiotic; dentists with 
longer experience reported prescribing amoxicillin with 
clavulanic acid more frequently.

There is a very narrow space for prescribing antibiot-
ics in dental practice. They are usually used in limited 
number of conditions/procedures for prevention of 
infection (prophylaxis) or as adjunct to primary treatment 
approaches as detailed by Palmer.34 This increases the likeli-
hood of prescriptions that represent overuse. The mean total 
knowledge score in the current study was 69%, suggesting 
that at least 30% of the prescriptions made by dentists in 
Kingdom of Saudi Arabia are not justified. Similar levels of 
knowledge were reported previously for dentists in Riyadh, 
Kingdom of Saudi Arabia (70%),17 and in England and 
Scotland (68%).12 A higher level was reported in Kuwait 
(78%)35 but a lower level in Yemen (57%).36

The best knowledge was seen in the nonclinical 
factors domain, scoring an average close to “good” 
(79%). Antibiotic prescription when treatment has to 
be postponed was reported by 45% of the respondents, 
accounting for most of the drop in the average score 
of this domain. The scores for other items were mostly 
good. Comparatively, GDPs in England and Scotland12 
and Yemen36 tended to unnecessarily prescribe antibiotics 
in these situations more frequently (their knowledge 
scores for this domain were 64.4 and 65% respectively). 
Knowledge regarding antibiotics prescription for dental 
procedures in the absence of relevant medical history 
scored second best (75.7%). This is higher than that scored 
by GDPs in Yemen (49%)36 but lower than that scored by 
those in England and Scotland (84%).12 The major aspect 
of knowledge deficit in this domain was in connection 
with the need of antibiotic prescription for surgical 
extraction and apicectomy procedures.

Knowledge pertaining to antibiotic prescription for 
clinical signs indicative of systemic involvement and/
or spread of infections was also intermediate level 
(74.9%). Although this is higher than that reported for 
Yemeni (62%)36 and Iranian dentists (65%),27 it is lower 
than that reported for GDPs in England and Scotland 
(88%).12 The main knowledge gaps in this domain  
were pertaining to unjustified prescription of antibiotics 
for localized fluctuant swelling, for which surgical 
drainage is the only required intervention, and 
underutilization of antibiotics in cases of difficulty of 
swallowing, for which adjunct antibiotic treatment is 
mandatory. Similar findings have been reported in other 
countries.10,27,35,36

The respondents’ knowledge in clinical conditions 
domain was poor (59%), although a bit better than that 
reported for GDPs in England and Scotland (54%)12 and 
in Yemen (40%).36 There seems to be a high tendency 

for unjustified prescription of antibiotics in conditions 
encountered frequently in dental practice. These include 
periapical infection, pericoronitis, periodontal abscess, 
dry socket, and even acute pulpitis. Such conditions in 
otherwise healthy patients are effectively treated by local 
surgical/mechanical intervention alone. Obviously, a 
great deal of antibiotic overprescription in dental practice 
is related to these clinical conditions.17,27,35

The worst knowledge score was in the domain of 
prophylactic antibiotic prescription for relevant medical 
conditions (56.3%). This is in agreement with a very 
recent study involving the same target population, that 
is, SDS-registered dentists, in which a score of 52.2% was 
obtained.15 Similar level has been reported for Iranian 
GDPs (56%),37 lower level (33%) for Nigerian dentists,38 
but a much higher level (81%) for Israeli dentists.39 This 
indicates that a significant proportion of dentists in 
Kingdom of Saudi Arabia frequently prescribe antibiotics 
for conditions that do not pose risk of developing infective 
endocarditis, and are, thus, probably unaware of the latest 
guidelines for the prevention of infective endocarditis 
published by the American Heart Association.40

Female, government sector, and higher-qualified 
dentists in the current study were found to have sig-
nificantly higher level of knowledge. The role of gender 
is a matter of controversy; contradictory results were 
reported elsewhere.15,21,36 The role of postgraduate 
qualification is, however, well-established and unani-
mous.15,16,41,42 As pointed above, dentists working in the 
governmental sectors are probably more influenced by 
continuous professional development (CPD) courses, 
availability of guidelines, and management of dental 
patients in the presence of specialists and consul- 
tants, which could explain why they had significantly 
higher knowledge than those working in the private 
sector.

CONCLUSION

Dentists in Kingdom of Saudi Arabia have an intermediate 
level of knowledge on antibiotics prescription. There 
are, however, several aspects of poor knowledge that 
necessitate launching of educational campaigns and 
provision of guidelines for prudent use of antibiotics in 
dental practice.
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