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Introduction: Presence of various bacterial strains resistant to antibiotics is a genuine issue to medical 
professionals. Unjustified over prescription of antibiotics by dental practitioners (DP) is well recognized. The 
aim of this study was to explore the knowledge and patterns of antibiotic prescription and related antibiotic 
resistance among dental surgeons working in Hail, Saudi Arabia.
Methodology: A questionnaire was distributed to 150 DP working in the district of Hail, Saudi Arabia.  The 
questionnaire sought answers to the common dental conditions for which antibiotic would be prescribed. 
The possible contributing factors in development of antibiotic resistance were also sought.
Results: Out of the 150 questionnaires sent out 101(67%) were filled in by the DP. About 85% were males 
and 15% were females. Most of the DP would prescribe antibiotics for elevated temperature (86.1%), diffuse 
swelling (75.2%) and swelling causing eye closure (90.1%).  Antibiotic prescription would be considered 
for pericoronitis, cellulitis and trismus by 68.3%, 89.1% and 40.6% of the DP respectively. However, 55.4% 
would prescribe antibiotics for fluctuant localized swelling, 75.2% to reduce postoperative complications and 
73.3.8% for surgical extraction.
Generally, amoxicillin was the most preferred drug of choice, and nearly 36% of the DP preferred amoxicillin-
clavulanate in treatment of cellulitis. About 67% thought that the widespread use of antibiotics was the main 
contributing factor in development of antibiotic resistance.
Conclusion: Despite of the moderate knowledge of DP, a substantial percentage continue to prescribe 
antibiotics indiscriminately and irrationally. The results reveal that further work and efforts are required to 
acquaint the DP of the risk of unjustified antibiotic use and bacterial-resistance development.
Keywords: antimicrobial, dental practitioner, use of antibiotics, bacterial resistance.
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1. Introduction
Antibiotic therapy is playing major role in treatment 
of various infectious diseases. There is no doubt that 
the safe use of systemic antibiotics has improved 
the quality of life dramatically and increased life 
expectancy for millions of people worldwide.
Despite the crucial benefits of systemic antibiotics, 
there has been an explosion in the number of 
bacteria that have become resistant to several 
drugs in use. In fact, not the antibiotics per se is the 
offender, as they remain one of the most powerful 
biological armaments against ailments caused by 
microbial infection. Nevertheless the inappropriate 
and irrational use of the antibiotics resulted in 
catastrophic situation attributed to development 
of bacterial strains resistant to a wide range of 
antibiotics.  
Furthermore, use of antibiotics for self-medication 

has been documented in general population in 
various developing and developed countries.1 
Several studies have demonstrated high prevalence 
of self-medication with antibiotics among medical 
and non-medical students.2 The misuse of antibiotics 
is of risk to both the individual and the community at 
large as it leads to increased risk of adverse effects 
and emergence of bacterial resistance.3 Among the 
many factors that contribute to misuse of antibiotics 
is the liberal dispensing of antibiotics by pharmacists 
without prescription.
The flora of the oral cavity is comprised of diverse 
range of microorganisms including bacteria, 
fungi and protozoa. However, a small percentage 
of these microorganisms can be isolated by the 
conventional culture technique. Recently, the use of 
molecular biological methods demonstrated many 
novel phylotypes that cannot be recognized by 
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conventional techniques.4

Dentists prescribe medications for the management 
of several oral conditions, mainly orofacial infections.5 
Since most human orofacial infections originate 
from odontogenic infections6 prescribing antibiotics 
by dental practitioners has become an important 
aspect of dental practice. Thus, antibiotics account 
most medicines prescribed by dentists.7 Dentists 
prescribe between 7% and 11% of all common 
antibiotics (betalactams, macrolides, tetracyclines, 
clindamycin, metronidazole).8  For instance, in the 
United Kingdom, dentists accounted for 7% of all 
community prescriptions of antimicrobials.9 On 
the other hand, the National Center for Disease 
Control and Prevention estimate that approximately 
one-third of outpatient antibiotic prescriptions 
are unnecessary.10 Antibiotic prescribing may be 
associated with unfavorable side effects ranging from 
gastrointestinal disturbances to fatal anaphylactic 
shock and development of resistance. The increasing 
resistance problems of recent years are probably 
related to over- or misuse of broad-spectrum agents 
such as cephalosporins and fluoro-quinolones.11 
We have now entered an era where some bacterial 
species are resistant to the full range of antibiotics 
presently available, with the methicillin-resistant 
Staphylococcus aureus being one of the most widely 
known example of extensive resistance.7  
Understanding the enemy is the best way to win 
the battle. Thus, the rational choice and use of 
antimicrobial agents begins with the knowledge of 
the microorganisms most likely responsible for the 
common dental infections.
It is well known that the oral microbial flora is dynamic 
and subject to changes continuously throughout life. 
In dentistry antibiotics are mainly used to manage 
or prevent spread of odontogenic infection. Other 
uses; may include prophylaxis against infective 
endocarditis, selected joint surgery and in conditions 
related to systemic diseases, such as diabetes 
mellitus. Hence, the number of dental conditions 
that need use of systemic antibiotics remain limited. 
In fact, most of the dental emergencies, including 
acute dental pain need only local intervention.12 Pain 
associated with acute pulpitis for example is not a 
justification for antibiotic therapy. The latter should 
be reserved for more serious conditions associated 
with evidence of systemic spread.13

The literature shows strong evidences that the dental 
surgeons have immensely contributed to antibiotic 
abuse and development of bacterial resistance.14-16  
Several authors have widely examined the multiple 
factors related to improper prescription of antibiotics 
including but not limited to uncertainty or failure 
of making definite diagnosis, lack of knowledge 
of adverse reactions, over-prescription, self-
medication, and lack of time for immediate treatment 
(convenience) or inability to find out the causative 
agent.17-21

The rationale behind carrying out this preliminary 
study is the increasing number of dental patients 
who are unnecessarily prescribed antibiotics.
In developed countries, not a single dose of 
antibiotics can be obtained without prescription, 

whereas in developing countries, including Middle 
East region, except narcotics, most of drugs including 
antibiotics are obtainable without prescription from 
any community pharmacy.  
Despite of the available reports on the rationale 
use of antibiotics by the practicing dental surgeons 
in Saudi Arabia, the available information are still 
inadequate. Therefore, our objectives are to explore 
the knowledge and attitude of the dental surgeons 
practicing in Hail towards antibiotic therapy and its 
resistance.

2. Methodology
The study has obtained approval from the Research 
Ethics Committee, University of Hail, reference 
No.(H-2016-051). 
In the current study, a validated self-administered 
questionnaire used by Alkhabuli et al.22 in a similar 
study was utilized to collect information from 
the practicing dental surgeons in district of Hail, 
Saudi Arabia. A hundred and fifty questionnaires 
were printed and distributed randomly to the 
practicing dentists including general dental 
practitioners (GDPs), specialists and consultants 
working in various sectors, such as government 
hospitals, private clinics and dental centers and 
were recollected after 10 days.  In addition to 
the demographic information, the questionnaire 
inquired about the clinical and non-clinical 
parameters including symptoms and treatment 
modalities related to their patients, which dictates 
the dental practitioner’s decision of prescribing 
antibiotics.
The practitioners were asked how would they 
assess the various clinical signs and symptoms 
such as pain, fever, swelling, limitation of mouth 
opening, difficulty in swallowing and closure of 
eyes due to swelling in prescribing antibiotics. 
Dental surgeons may prescribe antibiotics for 
conditions other than infection, just to mention 
few, delay of treatment, convenience, social 
background and prevention of post-operative 
complications. 
Moreover, the participants were requested 
to provide their opinion and judgment about 
prescribing antibiotics for specific clinical 
conditions, such as acute and chronic pulp 
diseases related to dental caries, gingivitis, 
periodontal abscesses, routine extraction and 
surgical extraction as well as tooth replantation 
and trismus. 
The questionnaire also investigated the favored 
antibiotics by the dental surgeons in cases of 
cellulitis, periapical infection, pericoronitis, 
apicectomy, trismus and other dental infections. The 
suggested antibiotics were amoxicillin, amoxicillin-
clavulanate (such as Augmentin), erythromycin, 
metronidazole, tetracycline and cephalosporin. In 
addition, the study sought the participants’ opinion 
about the factors contributing to development of 
antibiotics resistance. These factors are the wide 
use of antibiotics particularly the broad-spectrum 
antibiotics, poor access to culture and sensitivity 
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tests, inappropriate duration, lack of guidelines 
and patients’ demand and expectations. 
In this study, all descriptive data were projected as 
frequencies and percentages and compared using 
chi-squared test, while quantitative data were 
presented as means and standard deviations (SD) 
and compared using t-test.

3. Results
A hundred and one completed questionnaires 
were considered valid. Any questionnaire with 
missing or insufficient data were excluded. The 
response rate was 67%. Males represented 85.1% 
of the respondents, while females represented 
14.9%. The demographic and professional 
characteristics of the respondents are shown in 
Table 1. Most of the participants were general 
practitioners or interns (66.3%), specialists (30.7%) 
and only a few were consultants (3%). Nearly 60% 
of the participants practiced dentistry for more 
than 5 years.
Indications for antibiotic prescription in relation 
to the clinical signs and symptoms and general 
considerations by the practicing dental surgeons 
are demonstrated in Table 2. Most of the dental 
practitioners would prescribe antibiotics if there 
is a sign of fever (86.1%), swelling causing eye 
closure (90.1%) or diffuse swelling (75.2%). 
A considerable percentage would prescribe 
antibiotics for a localized fluctuant swelling 
(55.4%). Patients presented with difficulty in 
swallowing would be given antibiotics by 56.4% 
of the participant dental surgeons. A significant 
percentage (52.2%) of dental practitioners would 
prescribe antibiotics postoperatively to prevent 
potential complications. In cases where the 
diagnosis is inconclusive or a decision to postpone 
the treatment has been taken, 44.6% and 75.2% 
of the participants would prescribe antibiotics 
respectively.
Table 3 demonstrates the patterns of antibiotic 
prescription by the participants for the clinically 
diagnosed conditions. The table reveals 
diverse variation among the respondents. The 
respondents would consider antibiotic therapy 
for pericoronitis, cellulitis and trismus by 68.3%, 
89.1% and 40.6% respectively. A large percentage 
of the respondents (73.4%) would still prescribe 
antibiotics for surgical extraction, whereas 34.7% 
of the respondents would consider the same for 
routine extraction. Treatment of dry socket by 
antibiotics is a choice of 48.5% of the respondents. 
Acute periapical infection and acute pulpitis both 
are considered for antibiotic therapy by 57.4% and 
38.6% of the respondents, respectively.
Dental infection may be manifested as maxillary 
sinusitis. About 67% of the dental professionals 
would prescribe antibiotics for such conditions. 
Substantial percentages of dental surgeons 
(70.3%) and (60.4%) would use antibiotics 
in treatment of periodontal abscesses and 
ulcerative gingivitis, respectively. Nearly 52% of 
the respondents are inclined to use antibiotics in 

treatment of chronic periodontitis. About 89% of 
the respondents would prescribe antibiotics for 
cellulitis and 68.3% for pericoronitis cases. Patients 
with trismus would be prescribed antibiotics by 
approximately 41% of the dental surgeons. Post 
root canal treatment apical surgeries are common 
procedures. Antibiotic therapy is considered 
for apicectomy by 65.3% of the respondents. 
A considerable percentage of dental surgeons 
(61.4%) would prescribe antibiotics for root canal 
surgery postoperatively, whereas 41.6% would do 
the same preoperatively.
Less than 24% of the dental surgeons would 
probably prescribe antibiotics for scaling and 
polishing, direct pulp capping and indirect pulp 
capping cases. Antibiotic therapy is considered 
by 56.4% of the respondents in case of teeth 
replantation.
Table 4 indicates the motivation for using certain 
antibiotics in treatment of specific clinical conditions. 
Out of the 6 listed antibiotics, amoxicillin remains 
the drug of choice in management of all clinical 
conditions. Probably, amoxicillin-clavulanate is 
the second drug of choice after amoxicillin in 
treatment of cellulitis. The respondents are not 
inclined to use a combination of antibiotics in 
their routine dental treatments. The table shows 
that tetracycline and cephalosporins were scarcely 
prescribed by the dental surgeons.
The study has assessed the dental practitioners’ 
opinions regarding the contributing factors in 
development of antibiotic resistance (Fig. 1). 
More than 65% of the respondents thought that 
wide spread use of antibiotics is a very important 
contributing factor in development of antibiotic 
resistance. Inappropriate antibiotic course 
duration was rated as the second among the very 
important contributing factors. 
Moreover, about 52% of the respondents thought 
that use of broad spectrum antibiotics and lack of 
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Variable

Gender:

Male

Female

Age (years):

20-29

30-39

40-49

50-59

Professional rank:

General practitioner/Intern

Specialist

Consultant

Years in practice:

< 5 years

> 5 years

n (%)

86 (85.1)

15 (14.9)

28 (27.7)

35 (34.7)

32 (31.7)

06 (05.9)

67 (66.3)

31 (30.7)

03 (03.0)

41 (40.6)

60 (59.4)

 Table 1. Demographic and professional characteristics of 
practicing dental practitioners.
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prescribing guidelines are no less of significance. 
Nearly 36% of the respondents thought that 
antibiotic brand promotion by the pharmaceutical 
companies is an important contributing factor 
in antibiotic resistance development. About 
27% of the practicing dental surgeons thought 
prescribing antibiotics on patients’ demand is of 
less or no significance in development of antibiotic 
resistance.
4. Discussion
Antibiotic overuse among dental practitioners 
is a global concern and it seems progressing 
rapidly causing problems to the health care and 
community settings. 
Unfortunately, many practitioners are still 
prescribing antibiotics inappropriately and 
indiscriminately for no valid cause.25  Most of the 
conditions presented to the dentist are primarily 
due to inflammation of the pulp causing pain and 
discomfort. Thus, these conditions are treated 
by local intervention rather than prescribing 
antibiotics. The use of antibiotic in cases of 
chronic inflammatory periodontitis per se is also 
not indicated. Generally, systemic antimicrobial 
therapy should be reserved for conditions where 
the debridement is difficult to achieve or where 
there is a sign of local spread, and for patients 
suffering from systemic debilitating illnesses. 
Although, similar studies have been conducted 
in Saudi Arabia,26-28 Hail district was not explored. 
It is worth to further investigate and find out the 
changes in the antimicrobial therapy trends among 
dental practitioners. 
In the current study, only approximately 15% 
were females and this probably reflects the 
predominance of males in this profession. 
A substantial percentage of the surveyed 
candidates were general practitioners or interns 
and these are the main dental working force in 
the community. Almost 60% of the respondents 
have experience more than 5 years. Nevertheless, 
long experience is not necessarily associated 
with updated knowledge on antibiotic therapy. 

Alkhabuli et al.22 found that the practitioners with 
less than 5 years’ experience had better knowledge 
on antibiotic and prescribing guidelines compared 
to those practicing for more than 5 years. 
In principle, elimination of source of infection is the 
primary approach for any odontogenic infection. 
Therefore, where possible, incision and drainage 
of abscesses should be instituted immediately and 
antibiotics are basically adjunct and prescribed 
in the light of the presented clinical signs and 
symptoms.
Fever is a response of the host defense against 
microbial invasion, which further instigate an 
immune reaction. About 86% of the participants 
would prescribe antibiotics for patients presented 
with elevated temperature. These figures are in 
line with the previous regional studies.20,29,30 Facial 
cellulitis, commonly associated with periapical 
infection spread that may extend beyond midface 
causing eye closure is obviously another condition 
which mandates use of antibiotics. Over 90% 
of the surveyed practitioners are aware of the 
seriousness of the condition and the need for 
immediate antibiotics cover. In fact, the previous 
two conditions represent fundamental bases of 
infection spread and its sequel, which are known 
to all medical professionals. Therefore, lower 
percentages of agreement would be unacceptable.
In contrast, it is alarming to see significant 
percentages of practicing dentists who would 
still prescribe antibiotics if they were unconfident 
of the diagnosis or on patients’ request. This 
tendency of antibiotic abuse is not uncommon and 
well documented.20,29 Such practices of antibiotic 
abuse are unjustified and the dental surgeons 
should be aware of the unforeseen effects on long 
run.
It seems to be that management of localized 
fluctuant swelling is still confusing among dental 
practitioners including specialists. Although, 
primarily drainage of such abscesses is what is 
needed, over 55% of the respondents tend to 
prescribe antibiotics. However, no differences were 
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Conditions

Elevated temperature + evidence of systemic spread

Localized fluctuant swelling

Gross or diffused swelling

Unrestricted mouth opening

Difficulty in swallowing

Closure of the eye due to swelling

Convenience (e.g. prophylaxis against foreseen complication, patient’s demand)

Patient’s social background (e.g. patient’s economic condition, expectations, occupation etc.)

Prevention of post-operative complication

Delay of treatment

Uncertain diagnosis

Number of dental 

practitioners (%) who 

responded “yes”

87 (86.1)

56 (55.4)

76 (75.2)

39 (38.6)

57 (56.4)

91 (90.1)

45 (44.6)

38 (37.6)

76 (75.2)

35 (34.7)

26 (25.7)

 Table 2. Antibiotic prescription patterns among dental practitioners for selected clinical signs, symptoms and general considerations.
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found between the specialists and the general 
practitioners in prescription patterns of antibiotic 
therapy for this condition.
Difficulty in swallowing and mouth opening 
restriction are common signs of fascial spaces 
infection and spread and may end up with serious 
complications. About 56.4% would prescribe 
antibiotics for cases associated with difficulty 
in swallowing. In other regions of the world, 
probably the dental surgeons are more aware of 
these conditions thus higher percentages were 
noticed.22,31  
Fascial spaces are poorly vascularized and 
antibiotics may not reach the deepest zone of the 
infection. Consequently, these conditions require 
thorough surgical intervention as sole antibiotic 
therapy is unlikely to clear the infection.
Unfortunately, antibiotic is still injudiciously 
prescribed. It seems that around 45% of the 
dental surgeons would prescribe antibiotic for 
cases where definitive diagnosis could not be 
made.  Surprisingly, such unjustified antibiotic 
prescription has been reported in developed 
countries survey as high as in our study, and in 
countries where the use of drugs is much better 
controlled.31,32 Nevertheless, a recent survey from 
the United Arab Emirates revealed much lower 
percentage (16.6%).22 In the current study, almost 
45% of the respondents are likely to dispose their 
patients under antibiotic cover if the treatment 

could not be completed or differed. Obviously, 
this is unethical and unjustified approach. 
It is a common practice to see dental surgeons 
prescribing antibiotic post-operatively to prevent 
unanticipated complication. Although this remains 
baseless, a substantial percentage of the surveyed 
candidates (75.2%) would cover their patients 
with antibiotics after surgical procedure. More 
specifically, patients undergoing apicectomy 
procedure for example would be prescribed 
antibiotics by 65% of the dental practitioners. 
In fact, if the procedure is performed under 
aseptic and atraumatic condition infection of the 
oral soft tissues as a complication is seldom. A 
comparative study of clindamycin prophylaxis and 
placebo in prevention of postoperative infection 
in endodontic surgical procedures showed no 
differences.33

Surgical extraction of impacted teeth is invariably 
followed by a course of antibiotics. Salako et al.20 
reported that as high as 89.3% of the respondents 
would prescribe antibiotics for surgical extraction. 
In the current survey, the percentage is to some 
extent comparable (73.4%). There has been long 
contentious discussion about the benefits of using 
antibiotics postoperatively. Recent studies deemed 
use of antibiotics in post-surgical extraction 
unnecessary.34,35 In another study by Lodi et al.36 
despite no differences were found between 
antibiotics and placebo surgical extraction groups 

 Table 3. Clinically diagnosed conditions for which dental practitioners would prescribe antibiotics.

Conditions for antibiotic prescription

Acute Pulpitis

Acute periapical infection

Chronic infection

Periodontal abscess

Acute ulcerative gingivitis

Chronic marginal gingivitis

Chronic periodontitis

Pericoronitis

Cellulitis

Sinusitis

Dry socket

Trismus

Routine extraction

Surgical extraction

Apicectomy

Root canal surgery pre-operative

Root canal surgery post-operative

Scaling and polishing

Restorative treatment (fillings with composite, etc.)

Replantation of teeth

Deep caries without pulpal involvement (indirect pulp capping)

Direct pulp capping

Number of dental 

practitioners (%) who 

responded “yes”

39 (38.6)

58 (57.4)

63 (62.4)

71 (70.3)

61 (60.4)

34 (33.7)

52 (51.5)

69 (68.3)

90 (89.1)

68 (67.3)

49 (48.5)

41 (40.6)

35 (34.7)

74 (73.3)

66 (65.3)

42 (41.6)

62 (61.4)

24 (23.8)

24 (23.8)

57 (56.4)

20 (19.8)

17 (16.8)
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in terms of swelling, trismus or fever outcomes, 
the authors thought a small percentage may be 
benefited from antibiotics. However, antibiotics 
are encouraged for patients undergoing 
contaminated, long-duration surgery.37 
Etiology of alveolar osteitis, also known as dry 
socket, is multifactorial in origin and its incidence 
is low.38,39 Nearly 49% of the respondents would 
prescribe antibiotics to patients suffering from dry 
socket. There is no sound evidence to support the 
notion that dry socket is a complication caused by 
infection, therefore, antibiotics are of no value in 
curing the condition.40

A quite sensible percentage (56.4%) of dental 
practitioners would prescribe antibiotics for 
replantation of teeth. Systemic use of antibiotics 
for such conditions has been questioned and 
the clinical studies do not recommend such 
regime, as no value was achieved. Nevertheless, 
immersing the avulsed teeth in antibiotic 
solution, such as tetracycline has been advocated. 
Experimental studies however, revealed some 
positive benefits and this is the reason behind its 
current recommendation by the scholars of dental 
traumatology.41,42 
The most worrying malpractice is the unjustified 
overuse of antibiotics in conditions related to pulp 
pathology.  The only therapy needed for these 
cases is local clinical intervention.  In periodontal 
conditions, except those associated with abscess, 
most of the cases require local management. 
A percentage like 52% of the respondents who 
are motivated to prescribe antibiotics for chronic 
periodontitis cannot be underestimated. On the 
other hand, consideration of antibiotic therapy for 
pericoronitis by 68.3% is acceptable. Nonetheless, 
mild to moderate pericoronitis without signs of 
spread can be treated effectively by normal saline 
irrigation avoiding systemic antibiotic therapy. 
Necrotizing ulcerative gingivitis is caused by 
anaerobic microorganisms and warrants specific 
antibiotic therapy. About 64.4% of the dental 
practitioners would prescribe antibiotics treatment 
of such conditions, though the management 
should emphasize on local debridement and 
antimicrobial mouth rinses, and systemic 

antibiotics should be reserved for cases associated 
with signs and symptoms of infection spread. 
Antibiotic therapy for odontogenic sinusitis was 
considered by 67% of the dental practitioners. 
Because of the vicinity of upper apices of posterior 
teeth to the floor of maxillary sinus, there is no 
doubt of potential odontogenic infection spread. 
However, diagnosis of such cases needs to be 
meticulous to avoid unnecessary or overuse of 
antibiotics.
Cellulitis is a serious acute condition and 
warrants systemic antibiotic. As nearly as 90% of 
dental practitioners would prescribe systemic 
antibiotics to avoid further complications. Trismus 
is the hallmark of a masticatory space infection 
or infection in the anterior compartment of 
lateral pharyngeal space and about 41% of the 
respondents opted to prescribe antibiotics. Both 
cellulitis and sever trismus are considered as 
serious medical conditions, therefore, proper 
diagnosis and management including referrals are 
crucial.
On the other hand, it is very painful to see a 
considerable percentage (34.7%) of the surveyed 
dental surgeons would still prescribe antibiotics 
for normal extraction, acute periapical infection 
(57.4%) and for acute pulpitis (38.6%). These 
conditions need immediate intervention rather 
than systemic antibiotic therapy. Many dental 
surgeons believe that antibiotics reduces acute 
pulpal pain. Nevertheless, there is insufficient 
evidence to support this concept.43 Use of 
antibiotics for various apical pathology are still 
high and would be considered by more than 
60% of the respondents. The available evidence 
does not provide clinicians with reliable and 
proper guidelines for treating periapical lesions,44 
therefore, use of antibiotics in such conditions is 
questionable.
Unfortunately, many dental practitioners would still 
prescribe antibiotics for simple dental procedures;, 
such as restorative treatment, pulp capping, scaling 
and polishing, and the current percentages are 
higher compared to those reported by Alkhabuli 
et al.22

When a question regarding antibiotic preference 

Conditions 

Periapical infections without 

penicillin allergy

Dental infections without 

penicillin allergy

Pericoronitis

Cellulitis

Apicectomy

Trismus

Number of dental practitioners (%) who preferred one or more of the antibiotics mentioned 

in the received questionnaire

Amoxicillin

54 (53.5)

62 (61.4)

36 (65.6)

46 (45.5)

61 (60.4)

56 (55.4)

Amoxicillin-

clavulanate

27 (26.7)

23 (22.8)

25 (24.8)

36 (35.6)

26 (25.7)

23 (22.8)

Erythromycin

14 (13.9)

12 (11.9)

19 (18.8)

6 (5.6)

9 (8.9)

14 (13.9)

Metronidazole

6 (5.9)

3 (3.0)

18 (17.8)

6 (5.6)

3 (3.0)

2 (2.0)

Tetracycline

0 (0)

1 (1.0)

0 (0)

1 (1.0)

2 (2.0)

4 (4.0)

Cephalosporins

0 (0)

0 (0)

3 (3.0)

6 (5.9)

0 (0)

2 (2.0)

More than one 

antibiotic

0 (0)

0 (0)

0 (0)

0 (0)

0 (0)

0 (0)

 Table 4. Preferred antibiotics for selected clinical conditions by dental practitioners
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was raised, amoxicillin remained the most 
commonly used antibiotic in treatment of 
odontogenic infection for non-penicillin allergic 
patients (Table 4).  Amoxicillin-clavulanate was 
the second drug of choice after amoxicillin, 
particularly in treatment of cellulitis. Clindamycin is 
also a good alternative drug for penicillin allergic 
individuals. In this study, erythromycin would 
barely be prescribed by the dental surgeons. 
The predominant microorganisms involved 
in odontogenic infections are the viridans 
streptococci and the anaerobic bacteria, such as: 
Prevotella, Peptostreptococcus, Porphyromonas 
and Fusobacterium. Some recent studies 
demonstrated that many oral bacterial isolates 
showed resistance to erythromycin and questioned 
the benefit of this antibiotic in the treatment of 
severe orofacial infection.45 Some authors believe 
that erythromycin is a historical antimicrobial 
drug in treatment of odontogenic infections and 
no more exists on the list of the antibiotics to be 
prescribed for such infections.46

Metronidazole is one of the drugs of choice in 
treatment of pericoronitis, however, only 18% of 
the practitioners would recommend its use and a 
similar percentage was reported by Salako et al.20 
Metronidazole is only effective against anaerobes. 
Therefore, it should be used in infections where 
anaerobic strains are expected.47

Tetracycline and cephalosporins were the least 
prescribed antimicrobials. Cephalosporins are 
not the first-line of treatment of odontogenic 
infection.46  
Therapy with more than one antibiotic is not 
uncommon, particularly in treatment of periapical 

infection, cellulitis and trismus cases. Odontogenic 
infection is mostly a mixture of facultative 
and anaerobic microorganisms. Therefore, 
combination of antibiotics is advocated in certain 
conditions.  
Most of the antibiotics used by the dental 
practitioners are broad spectrum in nature and this 
enhances the prevalence of antibiotic resistance. It 
is interesting to see that some dental practitioners, 
Norwegian dentists for example, rely on narrow 
spectrum antibiotics and their prescription is 
conservative and relatively low compared to 
physicians.48 
Antimicrobials drug resistance is a critical issue 
for dental professionals. Out of the eight-listed 
potential contributing factors, widespread use of 
antibiotics was rated as the most important factor 
in developing antibiotic resistance (65%). This is 
followed by the inappropriate duration of antibiotic 
course and use of broad spectrum antibiotics in 
order. More than 50% of the respondents thought 
lack of prescribing guidelines is another significant 
factor. Despite the inconsistency, recently several 
guidelines have been published,49-52 but lack of 
follow up and updates by the dental practitioners 
is unfortunately the prevailing scenario.   
About 41% of the surveyed dental surgeons 
thought poor access to culture and sensitivity test 
is another factor. Dental clinics rarely send samples 
from patients to microbiological laboratory for 
cultures and antimicrobial susceptibility testing. 
However, a vast recent retrospective study of 
odontogenic infections revealed no significant 
change in the microbiological picture over the 
last 3-4 decades,53 and therefore, the current 

 Figure 1. Percentages of dental practitioners’ assessment of factors contributing to antibiotic resistance.
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antibiotic therapy regimes are adequate to clear 
such infections. However, it should be beard in 
mind that in cases presented with severe infections 
threatening life and vital structures, cultures 
and antibiotic susceptibility testing should be 
performed.    
The practitioners also thought that the other factors, 
such as antibiotic promotion by manufacturer 
companies and patients’ demand and expectation 
play role in the problem and should not be taken 
lightly. 

5. Conclusion
The current survey of the dental practitioners of 
Hail district, Saudi Arabia, reveals moderate level 
of knowledge towards the use of antibiotics and 
development bacterial resistance. The dental 
professionals’ responses demonstrate variation in 
the rational prescription of antibiotics for various 
dental conditions, indicating the lack of compliance 
with the general antibiotic guidelines and good 
practices. For all dental conditions amoxicillin 

remained the most commonly prescribed drug.  
Widespread of antibiotic use and inappropriate 
duration of course were thought the most 
important contributing factors in development 
of antibiotic resistance. Statistically, there were 
no differences in antibiotic prescription by 
practitioners’ qualification or gender. 
Development of antibiotic resistance is a 
worldwide problem and the dental professionals 
are accountable for a substantial stake in this 
conundrum. Therefore, there is a lot of effort 
awaited from the dental community to increase 
the awareness of antibiotic resistance problem 
and reduce the burden.

Author contributions
Equal contribution to the paper.

Acknowledgments 
The authors declare that the research was conducted 
in the absence of any commercial or financial 
relationships that could be construed as a potential 
conflict of interest.

1.	 Awad A, Eltayeb I, Matowe L, Thalib L. Self-medication 
with antibiotics and antimalarials in the community 
of Khartoum state, Sudan. J Pharm Pharm Sci. 
2005;8(2):326-331. [Full text links] [Free Article] 
[PubMed] Google Scholar (250) Scopus (119)

2.	 Sawalha AF. A descriptive study of self-
medication practices among Palestinian medical 
and nonmedical university students. Res Social 
Adm Pharm. 2008;4(2):164-172. doi: 10.1016/j.
sapharm.2007.04.004. [Full text links] [PubMed] 
Google Scholar (135) Scopus (58)

3.	 Epstein JB, Chong S, Le ND. A survey of antibiotic use 
in dentistry. J Am Dent Assoc. 2000;131(11):1600-
1609.  [Full text links] [PubMed] Google Scholar (138)

4.	 Paster BJ, Boches SK, Galvin JL, et al. Bacterial 
diversity in human subgingival plaque. J 
Bacteriol. 2001;183(12):3770-3783. doi: 10.1128/
JB.183.12.3770-3783.2001. [Full text links] [Free PMC 
Article] [PubMed] Google Scholar (1909) Scopus (1150)

5.	 Dar-Odeh N, Ryalat S, Shayyab M, Abu-Hammad O. 
Analysis of clinical records of dental patients attending 
Jordan University Hospital: documentation of drug 
prescriptions and local anesthetic injections. Ther Clin 
Risk Manag. 2008;4(5):1111–1117. [Full text links] [Free 
PMC Article] [PubMed] Google Scholar (22) Scopus (8)

6.	 Laskin DM, Laskin JL. Odontogenic Infections of 
the head and neck. In: Laskin DM, editor. Oral and 
Maxillofacial Surgery. Vol. 2. St Louis: CV Mosby Co; 
1989. pp. 219–52.

7.	 Lewis MA. Why we must reduce dental prescription 
of antibiotics: European Union Antibiotic Awareness 
Day. Br Dent J. 2008;205(10):537–538. doi: 10.1038/
sj.bdj.2008.984. [Full text links][PubMed]  Google 
Scholar (80) Scopus (30)

8.	 Cleveland JI, Kohn WC. Antimicrobial resistance and 
dental care: a CDC perspective. Dent Abstr. 1998;108–
110.  Google Scholar (16)

9.	 Sweeney LC, Dave J, Chambers PA, Heritage J. 
Antibiotic resistance in general dental practice – a cause 
for concern? J Antimicrob Chemother. 2004;53(4):567–
576. doi: 10.1093/jac/dkh137. Review. [Full text links] 
[PubMed] Google Scholar (171)

10.	 Swift JQ, Gulden WS. Antibiotic therapy – managing 
odontogenic infections. Dent Clin North Am. 
2002;46(4):623–633, vii. [PubMed] Google Scholar (88) 
Scopus (39)

11.	 Wise R, Hart T, Carrs O, et al. Antimicrobial 
resistance is a major threat to public health. BMJ. 
1998;317(7159):609–610. [Full text links] [Free PMC 

Article] [PubMed] Google Scholar (599)
12.	 Patait M, Urvashi N, Rajderkar M, et al. Antibiotic 

prescription: An oral physician’s point of view. J Pharm 
Bioallied Sci. 2015;7(2):116-120. doi: 10.4103/0975-
7406.154434. [Full text links] [Free PMC Article] 
[PubMed] Google Scholar (12) Scopus (4)

13.	 Longman LP, Preston AJ, Martin MV, Wilson NH. 
Endodontics in the adult patient: the role of antibiotics. 
J Dent. 2000; 28(8):539-548. Review. [Full text links] 
[PubMed] Google Scholar (80) Scopus (38)

14.	 Karibasappa GN, Sujatha A. Antibiotic resistance- 
a concern for dentists. IOSR J Dent Med Sci. 
2014;13(2):112-118. Google Scholar (5)

15.	  Johnson TM, Hawkes J. Awareness of antibiotic 
prescribing and resistance in primary dental 
care. Prim Dent J. 2014 3(4):44-47. doi: 
10.1308/205016814813877324. [Full text links] 
[PubMed] Google Scholar (10) Scopus (6)

16.	 Weiss A, Dym H. Review of antibiotics and indications 
for prophylaxis. Dent Clin North Am. 2012;56(1):235-
244, x. doi: 10.1016/j.cden.2011.07.003. Review.  [Full 
text links] [PubMed] Google Scholar (10)

17.	 Jaunay T, Sambrook P, Goss A. Antibiotic prescribing 
practices by South Australian general dental 
practitioners. Aust Dent J. 2000 45(3):179-186; quiz 
214.  [Full text links] [Free full text [PubMed] Google 
Scholar (78) Scopus (48)

18.	 Goud SR, Nagesh L, Fernandes S. Are we eliminating 
cures with antibiotic abuse? A study among 
dentists. Niger J Clin Pract. 2012;15(2):151-155. doi: 
10.4103/1119-3077.97291. [Full text links] [Free full 
text] [PubMed] Google Scholar (14)

19.	 Agbor MA, Azodo CC. Self-medication for oral health 
problems in Cameroon. Int Dent J. 2011;61(4):204-
209. doi: 10.1111/j.1875-595X.2011.00058.x. [Full text 
links] [PubMed] Google Scholar (28) Scopus (10)

20.	 Salako NO, Rotimi VO, Adib SM, Al-Mutawa S. Pattern 
of antibiotic prescription in the management of 
oral diseases among dentists in Kuwait. J Dent. 
2004;32(7):503-509. doi: 10.1016/j.jdent.2004.04.001. 
[Full text links] [PubMed] Google Scholar (78) Scopus 
(35) 

21.	 Mainjot A, D’Hoore W, Vanheusden A, Van 
Nieuwenhuysen JP. Antibiotic prescribing in dental 
practice in Belgium. Int Endod J. 2009;42(12):1112-
1117.  doi: 10.1111/j.1365-2591.2009.01642.x. [Full 
text links] [PubMed] Google Scholar (89) Scopus (44)

22.	 Alkhabuli J, Kowash M, Shah A. Knowledge and 
attitude of Northern Emirates dental practitioners 

References

KNOWLEDGE AND PATTERNS OF ANTIBIOTIC PRESCRIPTION
AMONG DENTAL PRACTITIONERS IN HAIL, SAUDI ARABIA

O
ri

g
in

a
l A

rt
ic

le
s

261



Stoma Edu J. 2017;4(4):                    http://www.stomaeduj.com

O
ri

g
in

a
l A

rt
ic

le
s towards antibiotic prescription and its resistance. Int 

J dent Oral Health. 2016;2(3):1-8. doi: http://dx.doi.
org/10.16966/2378-7090.177. 

23.	 Martin MV. Antimicrobials and dentistry: a rationale 
for their use. Faculty Dent J. 2010;1(1):15-19. Google 
Scholar (9)

24.	 Cope AL, Chestnutt IG. Inappropriate prescribing 
of antibiotics in primary dental care: reasons and 
resolutions. Prim Dent J. 2014;3(4):33-37. doi: 
10.1308/205016814813877333. [Full text links] 
[PubMed] Google Scholar (15) Scopus (12)

25.	 Sorensen TL, Monnet D. Control of antibiotic use in the 
community: the Danish experience. Infect Control Hosp 
Epidemiol. 2000;21(6):387-389. doi: 10.1086/501778. 
Review. [Full text links] [PubMed] Google Scholar (43) 
Scopus (26)

26.	 Al-Mubarak S, Al-Nowaiser A, Rass MA, et al. Antibiotic 
prescription and dental practice within Saudi Arabia; 
the need to reinforce guidelines and implement 
specialty needs. J Int Acad Periodontol. 2004;6(2):47-
55. [PubMed] Google Scholar (22) Scopus (12)

27.	 Al-Huwayrini L, Al-Furiji S, Al-Dhurgham R, Al-Shawaf M, 
Al-Muhaiza M. Knowledge of antibiotics among dentists 
in Riyadh private clinics. Saudi Dent J. 2013;25(3):119-
124. doi: 10.1016/j.sdentj.2013.05.001. [Full text links] 
[Free PMC Article] [PubMed] Google Scholar (14) 
Scopus (3)

28.	 Halboub E, Alzaili A, Quadri MF, et al. Antibiotic 
prescription knowledge of dentists in Kingdom of Saudi 
Arabia: an online, country-wide survey. J Contemp 
Dent Pract. 2016;17(3):198-204 [PubMed]  Scopus (0)

29.	 Gaballah K, Bahmani AA, Salami A, Hassan NAM. 
The knowledge and attitude of practicing dentists 
towards the antibiotic prescription: a regional study. 
Br J Pharm Res. 2014;4(16):2006-2018. doi: 10.9734/
BJPR/2014/12520. Google Scholar (2) 

30.	 Vessal G, Khabiri H, Mirkhani H, Cookson BD, Askarian 
M. Study of antibiotic prescribing among dental 
practitioners in Shiraz, Islamic Republic of Iran. East 
Mediterr Health J. 2011;17(10):763-769. [PubMed] 
Google Scholar (23) Scopus (14)

31.	 Köhler M, Meyer J, Linder M, et al. Prescription of 
antibiotics in the dental practice: a survey of dentists 
in Switzerland. Schweiz Monatsschr Zahnmed. 
2013;123(9):748-759. [Full text links] [Free full text] 
[PubMed] Google Scholar (15) Scopus (5)

32.	 Palmer NO, Martin MV, Pealing R, et al. Antibiotic 
prescribing knowledge of national health service 
general dental practitioners in England and Scotland. J 
Antimicrob Chemother. 2001;47(2):233-237. [PubMed] 
Google Scholar (53) Scopus (32)

33.	 Lindeboom JA, Frenken JW, Valkenburg P, van den Akker 
HP. The role of preoperative prophylactic antibiotic 
administration in periapical endodontic surgery: 
a randomized, prospective double-blind placebo-
controlled study. Int Endod J. 2005;38(12):877-881. 
doi: 10.1111/j.1365-2591.2005.01030.x. [Full text links] 
[PubMed] Google Scholar (46) Scopus (26)

34.	 Calvo AM, Brozoski DT, Giglio FP, et al. Are antibiotics 
necessary after lower third molar removal? Oral 
Surg Oral Med Oral Pathol Oral Radiol. 2012; 114(5 
Suppl):S199-208. doi: 10.1016/j.oooo.2011.10.022. 
[Full text links] [Free article] [PubMed] Google Scholar 
(34)

35.	 Siddiqi A, Morkel JA, Zafar S. Antibiotic prophylaxis 
in third molar surgery: A randomized double-blind 
placebo-controlled clinical trial using split-mouth 
technique. Int J Oral Maxillofac Surg. 2010;39(2):107-
114. doi: 10.1016/j.ijom.2009.12.014.   [Full text links] 
[PubMed] Google Scholar (93) Scopus (42)

36.	 Lodi G, Figini L, Sardella A, et al. Antibiotics to 
prevent complications following tooth extractions. 
Cochrane Database Syst Rev. 2012;11:CD003811. doi: 
10.1002/14651858.CD003811.pub2. Review.  [Full text 
links] [PubMed] Google Scholar (113) Scopus (56)

37.	 Arora A, Roychoudhury A, Bhutia O, et al. Antibiotics 
in third molar extraction; are they really necessary: 
A noninferiority randomized controlled trial. Natl J 
Maxillofac Surg. 2014;5(2):166-171. doi: 10.4103/0975-
5950.154821. [Full text links] [Free PMC Article] 
[PubMed] Google Scholar (6)

38.	 Parthasarathi K, Smith A, Chandu A. Factors affecting 
incidence of dry socket: a prospective community-
based study. J Oral Maxillofac Surg. 2011;69(7):1880-

1884.  doi: 10.1016/j.joms.2010.11.006. [Full text links] 
[PubMed] Google Scholar (39) Scopus (18)

39.	 Akinbami BO, Godspower T. Dry socket: incidence, 
clinical features, and predisposing factors. Int J Dent. 
2014;2014:796102. doi: 10.1155/2014/796102. [Full 
text links] [Free PMC Article][PubMed] Google Scholar 
(12) Scopus (2)

40.	 Chemaly D. How Do I Manage a Patient with Dry 
Socket? J Can Dent Assoc. 2013;79:d54.  [Full text links] 
[Free article] [PubMed] Google Scholar (4) Scopus

41.	 Kennedy R, Alibhai M, Shakib K. Tetracycline: a cure 
all? Br J Oral Maxillofac Surg. 2014;52(4):382-383. doi: 
10.1016/j.bjoms.2014.01.020. [Full text links] [PubMed] 
Google Scholar (7) 

42.	 Andersson L, Andreasen JO, Day P, et al. International 
Association of Dental Traumatology guidelines for the 
management of traumatic dental injuries: 2. Avulsion 
of permanent teeth. Dent Traumatol. 2012;28(2):88-96. 
doi: 10.1111/j.1600-9657.2012.01125.x. [Full text links] 
[PubMed]  Google Scholar (338) Scopus (172)

43.	 Agnihotry A, Fedorowicz Z, van Zuuren EJ, et al. 
Antibiotic use for irreversible pulpitis. Cochrane 
Database Syst Rev. 2016;2:CD004969. doi: 
10.1002/14651858.CD004969.pub4. Review. [Full text 
links] [PubMed] Google Scholar (17) Scopus (6)

44.	 Del Fabbro M, Corbella S, Sequeira-Byron P, et 
al. Endodontic procedures for retreatment of 
periapical lesions. Cochrane Database Syst Rev. 
2016;10:CD005511. doi: 10.1002/14651858.
CD005511.pub3. Review. [Full text links] [Free full text] 
[PubMed] Google Scholar (7)

45.	 Chunduri NS, Madasu K, Goteki VR, Karpe T, Reddy 
H. [Evaluation of bacterial spectrum of orofacial 
infections and their antibiotic susceptibility].[Article 
in French]. Ann Maxillofac Surg. 2012;2(1):46-50. doi: 
10.4103/2231-0746.95318. [Full text links] [Free PMC 
Article] [PubMed] Google Scholar (21)

46.	 Curtis G. How are odontogenic infections best 
managed? J Can Dent Assoc. 2010;76:a37. Google 
Scholar (2)

47.	 Baumgartner JC, Xia T. Antibiotic susceptibility of 
bacteria associated with endodontic abscesses. J 
Endod. 2003;29(1):44-47. doi: 10.1097/00004770-
200301000-00012. [Full text links] [PubMed] Google 
Scholar (130) Scopus (50)

48.	 Al-Haroni M, Skaug N. Knowledge of prescribing 
antimicrobials among Yemeni general dentists. 
Acta Odontol Scand. 2006;64(5):274-280. doi: 
10.1080/00016350600672829. [Full text links]
[PubMed] Google Scholar (41) Scopus (20)

49.	 Thornhill MH, Dayer MJ, Forde JM, et al. Impact of the 
NICE guideline recommending cessation of antibiotic 
prophylaxis for prevention of infective endocarditis: 
before and after study. BMJ. 2011;342:d2392. doi: 
10.1136/bmj.d2392.  [Full text links] [Free PMC Article] 
[PubMed] Google Scholar (173) 

50.	 Farook SA, Davis AK, Khawaja N, Sheikh AM. NICE 
guideline and current practice of antibiotic prophylaxis 
for high risk cardiac patients (HRCP) among dental 
trainers and trainees in the United Kingdom (UK). Br 
Dent J. 2012;213(4):E6. doi: 10.1038/sj.bdj.2012.723. 
[Full text links][PubMed]  Google Scholar (173) 

51.	 Ramu C, Padmanabhan TV. Indications of antibiotic 
prophylaxis in dental practice-review. Asian Pac J Trop 
Biomed. 2012;2(9):749-754. doi: 10.1016/S2221-
1691(12)60222-6. [Full text links] [Free PMC Article] 
[PubMed] Google Scholar (37) Scopus (25)

52.	 Seymour RA. Antibiotics in dentistry--an update. 
Dent Update. 2013;40(4):319-322. Review. [PubMed] 
Google Scholar (13) Scopus (5) 

53.	 Farmahan S, Tuopar D, Ameerally PJ, Kotecha R, Sisodia 
B. Microbiological examination and antibiotic sensitivity 
of infections in the head and neck. Has anything 
changed? Br J Oral Maxillofac Surg. 2014;52(7):632-
635. doi: 10.1016/j.bjoms.2014.02.028. [Full text links] 
[PubMed] Google Scholar (8)

KNOWLEDGE AND PATTERNS OF ANTIBIOTIC PRESCRIPTION
AMONG DENTAL PRACTITIONERS IN HAIL, SAUDI ARABIA

254-263262



Stomatology Edu Journal

O
ri

g
in

a
l A

rt
ic

le
s

Questions 
The National Center for Disease Control and Prevention found that many of the out-patient 
antibiotic prescriptions are unnecessary.  What is this percentage?

qa.	 1/4; 
qb.	 2/3;
qc.	 1/2;
qd.	 1/3.

What is the percentage of antibiotic prescription in cases where definitive diagnosis could not 
be made?
qa.	 45%;
qb.	 55%;
qc.	 35%;
qd.	 25%.

Which of the following statements is FALSE?
qa.	 Most of the antibiotics used are broad spectrum;
qb.	 Antibiotics are of no value in dry socket treatment;
qc.	 Post-surgical extraction antibiotic cover is essential; 
qd.	 Use of antibiotic in treatment of periapical pathology is baseless.

The most contributing factor in development of antibiotic resistance is the:
qa.	 Self-antibiotic medication;
qb.	 Widespread use of antibiotics;
qc.	 Lack of prescription guidelines;
qd.	 Poor access to culture and sensitivity test.
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