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Purpose: The aim of this study was to analyze and evaluate dental antibiotic prescriptions in

Albaha Region, Saudi Arabia.

Patients and Methods: A two-year retrospective cohort study was conducted between

September 1, 2017 and September 1, 2019 in children and adults. Data collected from the

patients’ medical records were analyzed using SPSS. The Z-test with Bonferroni correction

and descriptive proportions were utilized to compare several levels of categorical variables.

Results: Of the 43,255 dental visits, antibiotics were provided during 12,573 (29.1%). The

commonly prescribed antibiotics were amoxicillin and amoxicillin combinedwith metronidazole

(56.3% and 16.9%, respectively). Alarmingly, antibiotics were provided in several conditions for

which they are medically neither recommended nor indicated; together, they represented 27.8%

of those consultations in which antibiotics were prescribed. Female dentists prescribed more

antibiotics than male dentists (30%, P = < 0.000), with male patients receiving more antibiotics

than female patients (36%, P = <0.0001).

Conclusion: Unnecessary prescription of antibioticswas observed in the present study. Improving

knowledge and awareness of Saudi dentists on dental antibiotic prescription is warranted.
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Introduction
Inappropriate use of antibiotics contributes to the evolution of resistant strains and

poses a substantial risk to the health and well-being of individuals and

communities.1 The misuse of antibiotics is not only considered a major driver for

the elevated frequency of antimicrobial resistance (AMR) but also as a public health

issue.2 Thus, more escalations in the AMR level due to the misuse of antibiotics

will result in adverse and broad impacts on the individual’s health and well-being.3

Many studies have evaluated the prescription trend of dental antibiotics

worldwide.4–9 For instance, in the USA, it was found that dental practitioners and

dentists prescribed more than 2.9 million antibiotics per year.5 Moreover,

a retrospective study in Croatia showed that antibiotics were prescribed during

almost half of the dental emergency visits.8 Similarly, in the UK, a retrospective

cohort research revealed that dental antibiotics were prescribed during more than

half of dental consultations.9 These findings indicate a negative contribution of

medical practitioners toward AMR and paucity of knowledge among the public

over-the-counter availability of antibiotics as well as leftover antibiotic usage,

which is the hallmark of low- and middle-income countries.
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Early dental research conducted on prescribing dental

antibiotics in Saudi Arabia generally used questionnaire-

based self-reported data. Several studies have evaluated

awareness, knowledge, habits, and attitudes in relation to

prescribing dental antibiotics among Saudi dental practi-

tioners or dental students.10–14 These studies concluded

that poor practice of prescribing dental antibiotics was

prevalent among Saudi dentists and dental students.11,14

The studies also highlighted that Saudi dentists lacked

knowledge and misused antibiotic prescription in endo-

dontic therapy,12 emphasizing the improvement of knowl-

edge among Saudi dentists regarding odontogenic

infection management.13 Moreover, only one literature

review has explored the association between dental anti-

biotics and root canal therapy.15 However, these reports

suggest that Saudi dentists lack in implementing an evi-

dence-based dentistry approach when prescribing antibio-

tics during dental consultations. Interestingly, neither

systematic reviews nor retrospective or prospective cohort

studies explored the prescription and use of antibiotics

within the dental consultations in Saudi Arabia. Notably,

no study in the literature has evaluated dental antibiotic

prescriptions in the Albaha Region of Saudi Arabia.

Hence, the nature of the research conducted on the pre-

scription of antibiotics among dentists and dental practi-

tioners remains misunderstood in Saudi Arabia,

particularly in the Albaha Region.

Dental antibiotic prescriptions and practices must be

centered on its ability to explore, manage, and reduce

possible adverse side effects, impacts, and bacterial resis-

tance caused by the inappropriate use of dental antibiotics.

This study, therefore, aims to retrospectively analyze and

evaluate dental antibiotic prescriptions in the Albaha

Region, Saudi Arabia.

Materials and Methods
Participants and Settings
A two-year cross-sectional retrospective cohort study was

conducted in the Albaha Region, Saudi Arabia. Data were

collected retrospectively from the patients’ medical

records and inputted into a pre-designed computer data-

base. All subjects who attended the dental center between

September 1, 2017 and September 1, 2019 were included.

The study was conducted in a governmental dental

center in the Albaha Region, which was selected randomly

for this study. This dental center is provided by the Saudi

Ministry of Health and consists of 22 dental clinics. It

provides various dental treatments during working hours

(8.00 AM to 4.00 PM, Sunday–Thursday), including, but

not limited to, dental fillings, root canal treatments, period-

ontal treatments, pediatric dental therapies, oral surgeries,

dental implants, orthodontic rehabilitations, and fixed and

removable prosthodontics, but it does not provide emer-

gency dental services.

Ethical Considerations
This study was approved by the Ethics Committee of the

Education Training Center and Academic Affairs at the

Saudi Ministry of Health “Albaha branch” (Approval

Number: 19/0910). Moreover, it can be confirmed that

the study was conducted in full accordance with the

Saudi Ministry of Health Ethical Standards and the

World Medical Association Declaration of Helsinki.

Data Collection
Data were collected retrospectively between August 1,

2019 and November 1, 2019. During the data collection

stage, several variables were obtained, including

a patient’s age and gender, a dentist’s gender, a dentist’s

main specialty, dental diagnoses, and antibiotics pre-

scribed. Dentists’ main specialties were categorized into

periodontics, endodontics, prosthodontics, orthodontics,

oral surgery, oral medicine, operative dentistry, and pedia-

tric dentistry. Diagnoses were established on the evalua-

tion of the dental practitioner who admitted the patient and

classified periodontitis, gingivitis, chronic apical abscess,

acute apical abscess, symptomatic apical periodontitis,

periapical cyst, pericoronitis, reversible pulpitis, pulpal

necrosis, irreversible pulpitis, extraction, and dental caries.

Nevertheless, several types of antibiotics were included:

amoxicillin, amoxicillin/clavulanic acid, metronidazole,

and cephalosporin.

Statistical Analysis
Data analysis was conducted using the Statistical Package

for the Social Sciences® (SPSS) version 20.0; the signifi-

cance level was adjusted at 0.05. The Z-test with

a Bonferroni correction and descriptive proportions were

utilized to compare several levels of categorical variables.

Moreover, the frequency of antibiotic prescription was

investigated and described as the number of dental con-

sultations in which an antibiotic was provided divided by

the total number of dental consultations for different levels

of other variables.
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Results
A total of 43,255 dental visits were included in this study.

Of these, 12,573 were prescribed antibiotics, representing

29.1% of total dental visits. The prescribing of dental

antibiotics without providing any dental therapy was

recorded in 4038 dental consultations, representing 9.3%

of all dental consultations and 32.1% of dental consulta-

tions in which antibiotics were prescribed.

Participants included in the study were from different

age groups and genders, visited different dental specialists,

had different dental diagnoses, and received dissimilar

dental therapies, which may indicate the diversity of the

study sample. Table 1 summarizes the characteristics of

dental consultations.

Of those dental consultations in which antibiotics were

prescribed, amoxicillin was the most commonly prescribed

antibiotics (56.3%). Amoxicillin + metronidazole, amox-

icillin/clavulanic acid + metronidazole, amoxicillin/clavu-

lanic acid alone, and cephalosporin alone were less

commonly prescribed (16.9%, 11.6%, 11%, and 2.4%,

respectively). However, the frequency of prescribing

metronidazole alone was less than 1.5% of the total dental

consultations. Nevertheless, with great interest, there were

32 cases (<0.3% of the consultations) in which amoxicillin

and amoxicillin/clavulanic acid were prescribed simulta-

neously. Notably, all these cases were seen by periodon-

tists and oral surgeons. Table 2 is a summary of the dosage

and duration of antibiotics prescribed.

The findings of this study revealed an obvious variation

in prescribing antibiotics based on dentists’ specialties

(Figure 1). Of the dental visits in which antibiotics were

prescribed, endodontists, oral medicine specialists, and

pediatric dentists were most frequently prescribing anti-

biotics than other dental specialists (36.6%, 24.2%, and

19.7%, respectively). It is noteworthy that prosthodontists,

operative dentistry specialists, periodontists, and orthodon-

tists less often prescribed dental antibiotics (1.9%, 1.2%,

1.1%, and 0.1%, respectively). Although the regularity of

prescribing antibiotics varied dramatically among different

dental specialists, the preference for specific categories of

antibiotics was alike among different dental specialists,

with amoxicillin most often prescribed (43.6% to 89.5%

of all antibiotics).

The distribution of participants according to their age and

frequency of prescribed antibiotics is described in Figure 2.

Participants aged 18 to 30 years consisted of 41% of all

participants and showed a high frequency of receiving

antibiotics (34.5%) compared to other age groups. This

increased use of antibiotic prescriptions might be because

oral diseases are more frequent in those ages. Patients under

Table 1 Summary of the Dental Consultations Characteristics

Characteristics n %

Patient’s Age (Years)

Children < 10 3327 7.7

Children between 11 and 17 5391 12.5

18 to 30 17,626 40.7

31 to 40 7685 17.8

41 to 50 4045 9.4

51 to 60 2807 6.5

61 to 70 1707 3.9

>71 667 1.5

Patient’s Gender

Male 16,673 38.5

Female 26,582 61.5

Dentist’s Specialty

Endodontics 14,027 32.4

Operative Dentistry 3256 7.5

Oral Medicine 7439 17.2

Oral Surgery 4762 11.0

Orthodontics 3021 7.0

Pediatric Dentistry 3805 8.8

Periodontics 2846 6.6

Prosthodontics 4099 9.5

Diagnosis

Acute Apical Abscess 19,502 45.1

Chronic Apical Abscess 2991 6.9

Dental Caries 801 1.9

Extraction 725 1.7

Gingivitis 4167 9.6

Irreversible Pulpitis 344 0.8

Oral Surgery 36 0.1

Symptomatic Apical Periodontitis 4121 9.5

Pericoronitis 386 0.9

Periodontitis 593 1.4

Preapical Cyst 2567 5.9

Pulpal Necrosis 172 0.4

Reversible Pulpitis 855 2.0

Not mentioned (others) 5995 13.9

Antibiotic Prescribed

No antibiotic prescribed 30,682 70.9

Amoxicillin 7080 16.4

Amoxicillin + Amoxicillin/clavulanic acid 32 0.1

Amoxicillin + Metronidazole 2128 4.9

Amoxicillin/clavulanic acid 1392 3.23

Amoxicillin/clavulanic acid + Metronidazole 1460 3.4

Cephalosporin 297 0.7

Metronidazole 184 0.4
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18 years and between 31 and 40 years received 32.6% and

15% of prescribed antibiotics, respectively.

Female dentists admitted and examined slightly more

patients than male dentists (50.7% and 49.3%, respec-

tively), and they also prescribed significantly more anti-

biotics than male dentists (30% and 28%, P = <0.0001, of

the total dental consultations, respectively). Additionally,

male patients received significantly more antibiotics than

female patients (36% and 25%, P = <0.0001, of the total

dental consultations, respectively).

Acute apical abscess, gingivitis, and symptomatic api-

cal periodontitis were the most common diagnoses within

all dental consultations (45.1%, 9.6%, and 9.5%, respec-

tively). Figure 3 describes the number of antibiotics pre-

scribed and the number of patients for each dental

diagnosis. Remarkably, dentists’ diagnoses were not

recorded in (n = 5995, 13.9%) of all dental visits.

This study found that antibiotics were occasionally

prescribed for clinical conditions in which they are neither

inappropriate nor typically unnecessary, as some dentists

prescribed antibiotics for patients who had dental caries,

periodontitis, pulpal necrosis, and reversible and irreversi-

ble pulpitis, together representing 6.8% of those consulta-

tions in which antibiotics were prescribed. Likewise,

patients who were diagnosed with gingivitis, chronic api-

cal abscess, and preapical cysts were more exposed to

malpractices in the prescription of antibiotics than other

patients (8.1%, 7.5%, and 5.4%, respectively).

Discussion
Inappropriate antibiotic administration and use were

observed in the present study. Interestingly, no retrospec-

tive cohort studies in the dental literature have evaluated

the prescription of antibiotics within dental consultations

in Saudi Arabia, particularly in the Albaha Region.

However, some self-reported data and questionnaire-

based studies have evaluated awareness, knowledge,

habits, and attitudes in relation to prescribing dental

antibiotics among Saudi dentists or dental students.10–14

The current study, first of its kind, evaluated and analyzed

a total of 43,255 dental visits over a two-year period. It

identified factors such as the prescription of antibiotics in

dental consultations, including patients’ age and gender,

Table 2 Summary of Dosage and Duration of Antibiotic Prescribed

Antibiotic

Prescribed

Adult’s

Dosage

Child’s

Dosage

Duration

Amoxicillin 500 mg 250mg/5mL 5 to 7 Days

Amoxicillin/

clavulanic acid

625 mg 156mg/5mL 5 to 7 Days

Metronidazole 500 mg 125mg/5mL 5 to 7 Days

Cephalosporin 500 mg 250mg/5mL 5 to 7 Days

Figure 1 Association between dentist’s specialty and frequency of prescribing antibiotics.
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dentists’ gender, dentists’ specialty, and dentists’

diagnoses.

Our findings revealed that the most commonly pre-

scribed antibiotic is amoxicillin (56.3%), corroborating

other national and international studies conducted in

Saudi Arabia, the United States, Turkey, and Croatia, in

which Amoxicillin was regarded as the first-choice

antibiotic in dental consultations (60%, 61%, 67.8%, and

70.5%, respectively).8,12,16,17 Moreover, in 32 cases, peri-

odontists and oral surgeons prescribed amoxicillin in com-

bination with amoxicillin/clavulanic acid for treating

symptomatic apical periodontitis or acute apical abscess.

However, no evidence has demonstrated any superior

effectiveness of combining these two antibiotics for

Figure 2 Participants’ age and frequency of prescribing antibiotics.

Figure 3 Association between patients’ diagnoses and frequency of prescribing antibiotics.
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treating odontogenic infection.17,18 This overprescription

might be contributed to dentists’ lack of knowledge, dif-

ferences in work experience, and insufficient understand-

ing of applying evidence-based dentistry approaches

concerning antibiotic prescriptions. Regardless of the rea-

son behind this misuse of antibiotic prescriptions, these

findings highlight the urgent need for effective mentoring,

a governing strategy, and a system that ensures dental

antibiotics are appropriately prescribed by Saudi dentists.

Interestingly, neither antivirals nor antifungals were

recorded in all dental prescriptions. Likewise, neither viral

infections nor fungal infections were diagnosed in all dental

consultations. These findings indicated that diagnosing

patients with viral or fungal infections appear to not be

a common practice. Nevertheless, although the policy and

guidelines of the Saudi Ministry of Health emphasize writ-

ing the diagnosis in all prescriptions, around 15.6% of

antibiotics were prescribed without written diagnoses in

the prescriptions. Consequently, developing an effective

strategy for implementing the Saudi Ministry of Health

policy and guidelines in all dental consultations beyond an

operative process for auditing dentists’ performance in pre-

scribing dental antibiotics may be suggested.

The present study found that dentists’ specialty influ-

enced their prescription of antibiotics. Endodontists, oral

medicine specialists, and pediatric dentists more often

prescribe antibiotics than other dental specialists (36.6%,

24.2%, and 19.7%, respectively). Therefore, it was

expected that endodontists and oral medicine practitioners

would prescribe more antibiotics than other dentists, as the

majority of the patients in this study were diagnosed with

acute apical abscess. However, pediatric dentists should

not frequently prescribe antibiotics. This contradicts other

works in India in which pediatric dentists prescribed sig-

nificantly fewer antibiotics than other dentists.19 Those

dentists could potentially have lacked an understanding

of what the national guidelines say about prescribing anti-

biotics to children. However, developing decision aids

consistent with international and national guidelines on

antibiotic prescription may be recommended.

Female dentists prescribed significantly more antibiotics

than male dentists (30% and 28%, P = <0.0001, respec-

tively). Likewise, Croatian female dentists prescribed signif-

icantly more antibiotics than male dentists (50.8% and

46.8%, P = <0.001, respectively),8 while dentists’ gender

did not influence the prescription of antibiotics in the

United States.16 Moreover, our study concluded that male

patients received significantly more antibiotics than female

patients (36% and 25%, P = <0.0001, respectively).

Similarly, other works conducted in Kosovo found that

male patients received more antibiotics than female patients

(52% and 48%, respectively), but this difference in prescrib-

ing antibiotics was not significant.20 In contrast, no gender

differences in prescribing dental antibiotics were found

among Croatian and British Columbian patients.8,21 Indeed,

it might be a challenge to explain why gender differences in

both dentists and patients influence antibiotic prescriptions in

the present study. The data obtained in this studymight not be

sufficient to describe this difference. However, several fac-

tors may contribute to this difference, including dentists’

qualifications (undergraduate or postgraduate), dentists’ clin-

ical experiences and situations, the duration of symptoms,

fear of spreading infection, advance care plans, use of diag-

nostic resources and patient expectations.22–24

The findings of this study revealed that antibiotics were

provided in several conditions for which they are medically

not recommended, including gingivitis, chronic apical

abscess, preapical cysts, dental caries, periodontitis, pulpal

necrosis, and reversible and irreversible pulpitis. These find-

ings are consistent not only with the recent report of

a national survey of antibiotic use by American

endodontists16 but also with a survey conducted in Brazil.25

However, antibiotics ought not to be prescribed for the diag-

noses mentioned above, pain reduction, and odontogenic

infection unless there was evidence of systematic disease

involvement or the spreading of an infection such as fever

or swelling or both of them.26–28 Nevertheless, the possible

explanation for this wrong practice of excessively prescrib-

ing dental antibioticsmight have several components, includ-

ing the following: 1) patient’s expectations, preferences, and

requests; 2) lack of cooperation from the patient; 3) inap-

propriate dental diagnoses aimed at preventing possible com-

plications but with no definitive indications; 4) dentists’

workload and number of patients seen.6,29,30 To ensure opti-

mal antimicrobial management within Saudi dental centers,

the periodic review and audit of dental antibiotic prescrip-

tions in Saudi dental centers may be advocated.

There are four key limitations in the present study.

First, no emergency dental visits are recorded in this

study because there is limited information based on our

data. Yet, regular dental services differ from emergency

dental services, with the latter covering only simple dental

procedures and the referral of patients to regular services

for all dental therapy. Abuse of the prescription of anti-

biotics in emergency dental services has been well docu-

mented in the dental literature.8,31 Consequently, future
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research might evaluate the prescription of dental antibio-

tics in both regular and emergency dental services.

A second limitation of this study is a lack of evaluation

of other factors that may contribute to the prescribing of

dental antibiotics, such as dentists’ qualifications (under-

graduate or postgraduate), dentists’ experience, dentists’

workload, and time of the day in which antibiotics were

prescribed. Nevertheless, the emphasis of this study is on

evaluating and analyzing dental antibiotic prescriptions in

the Albaha Region, Saudi Arabia. A third limitation of the

present study is the non-evaluation of other prescribed

non-antibiotic drugs. The use of some non-antibiotic

agents may influence the choice of antibiotics in dental

treatments. Lastly, although this was a two-year cross-

sectional retrospective study and included data from only

one governmental dental center, it provides insight into the

evaluation of dental antibiotic prescriptions in the Albaha

Region, Saudi Arabia.

Conclusions
The amoxicillin and amoxicillin combined with metroni-

dazole were the most commonly prescribed antibiotics.

Female dentists not only prescribed significantly more

antibiotics than male dentists but also male patients

received significantly more antibiotics than female

patients. We also observed unnecessary antibiotic prescrip-

tions, including excessive, noncritical, and inappropriate

indications by Saudi dentists. This inappropriate antibiotic

use can drive to increase the risk of managing the AMR in

the Albaha Region of Saudi Arabia. Establishing an effec-

tive continuing educational strategy that could support

improving knowledge and awareness of Saudi dentists

concerning dental antibiotic prescription may be recom-

mended. Future research direction may focus on evaluat-

ing the prescription of antibiotics in both regular and

emergency dental services, including evaluating the possi-

ble factors contributing to the prescription of dental anti-

biotics, such as dentists’ qualifications and experiences,

dentists’ workload, and time of the day in which antibio-

tics were prescribed. Conducting a comprehensive study

that focuses on evaluating dental antibiotic prescriptions

and covering the entirety of Saudi Arabia may also be

highlighted.
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