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IntroductIon

Antimicrobials, when used rationally, for appropriate 
indications, can be lifesaving. However, prescribing 
antimicrobials for unwarranted conditions have adverse 
consequences, for example, development of resistance, adverse 
drug reactions (ADRs), and drug interactions. In dentistry, 
antimicrobials should be prescribed for the control of existing 
local or systemic infections and not for merely relieving pain 
due to inflammation.[1] Prophylactic antimicrobials are required 
in only few associated systemic conditions.[2]

Dental practitioners account for nearly 7% of prescribed 
antimicrobials.[3] Culture sensitivity is seldom carried out 

in dentistry, and the antimicrobial prescriptions are mostly 
empirical and at times excessive.[4‑7] Examples of dental 
conditions where antimicrobials are not required yet commonly 
prescribed are acute periapical infections, acute pulpitis, 
dry socket, chronic inflammatory periodontal conditions, 
periodontal abscess, dentinal hypersensitivity, and cracked 
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tooth.[8‑11] As the essential therapeutic and prophylactic role 
of antimicrobials is linked with current threat of antimicrobial 
resistance, it is important to emphasize on appropriate 
antimicrobial prescription.

The present study was carried out to assess if the qualification 
and practice settings have any influence on antimicrobial 
prescribing practices of dental practitioners in Delhi and 
National Capital Region (NCR) of India.

MaterIals and Methods

This was a cross‑sectional study performed among dental 
practitioners of Delhi and NCR of India.

Study approval
The study was approved by the Institutional Ethics Committee of 
All India Institute of Medical Sciences (IESC/T‑422/28.11.2014).

Study tool
A questionnaire was designed, consisted of open‑ended 
and closed‑ended questions, and pretested in twenty dental 
practitioners who were not the part of the study. The changes 
suggested by practitioners were included in the final version 
of questionnaire. In the initial version of the questionnaire, 
choices for antimicrobials were given, and the results were 
inconsistent. Hence, instead of choices, open‑ended questions 
were added to evaluate the type of antimicrobials. The validated 
questionnaire was used to assess the pattern of prescribing, 
i.e., by brand name or generic, choice of antimicrobials in 
various dental conditions, use for prophylaxis, and the attitude 
of the dentist toward culture sensitivity.

Study duration
Duration of the study was 12 months, conducted from 
December 2014 to November 2015.

Study site and participants
Sample size was estimated based on the results of 
the previous study[12] on the prevalence of acceptable 
knowledge among practitioners just passed was found to be 
375 (prevalence = 42.2%) with 95% confidence interval and 
5% level of significance. Since this was a trend finding regional 
study involving extensive personal survey, our statistician 
opined for such number and geographical distribution.

Academic dental institutes (5) and private dental clinics (860) 
in cities under National Capital Territory of India, 
i.e., Bahadurgarh, Delhi, Faridabad, Ghaziabad, and Gurgaon 
were approached. From academic dental institutions, 420 dental 
practitioners were approached, and total of 388 practitioners 
agreed to participate. Of 860 registered practicing dentists in 
private clinics, only 279 agreed to participate. Dentists with 
master’s degree in dentistry and having only bachelor’s degree 
were included in the study.

A prior appointment was taken from the practitioners; 
questionnaire was given to them personally, and the response 
was collected at the same time. Each interview took about 

30–40 min though it was much difficult for practitioners to 
spare time.

Statistical analysis
Statistical analysis was done with Stata version 12.0 by 
StataCorp, USA, using Chi‑square test, Fisher’s exact test, 
and univariate logistic regression to see the antimicrobial 
prescribing habits in relation to level of qualification and type 
of practice setting in different dental conditions.

results

Demographic characteristics
Out of 667 dental practitioners, 539 (80.8%) responded. 
The only reason given by dentists for not participating was 
nonavailability of time and long waiting list of patients. There 
were 119 practitioners from Delhi and 420 practitioners from 
NCR. There were 41% males and 59% females with mean age 
of 27.9 ± 7.0 years. By qualification, there were 24% graduates, 
30% postgraduates, and 46% pursuing postgraduation. 
Responders from academic institutions were 68% while from 
private clinics were 32%. Response to close‑ended questions 
was >95% but was variable for open‑ended questions.

Prescription pattern of antimicrobials
Out of 539 practitioners, 535 responded, 358 (66.4%) reported 
prescribing by brand name, 150 (27.8%) by generic name, 
and 27 (5.19%) by both. The interaction revealed a lack of 
clarity in understanding of the terms “brand” and “generic.” 
All participants mentioned multiple sources of updating their 
information on antimicrobials, journals/books (56.9%) followed 
by senior practitioners (41.4%), conferences/CMEs/workshops 
(33.4%), and pharmaceutical representatives (29.2%).

Of 539 practitioners, 416 practitioners responded to the 
question on choice of antimicrobials. Most of the practitioners 
prescribe amoxicillin + clavulanic acid (27.4%) followed 
by amoxicillin (21.6%) and metronidazole (10%) [Table 1]. 
A wide range of antimicrobials were prescribed either 

Table 1: Frequency of antimicrobials prescribed by dental 
practitioners

Antimicrobials Frequency (%)
Amoxicillin + clavulanic acid 114 (28)
Amoxicillin 90 (22)
Metronidazole 41 (10)
Ofloxacin + ornidazole 40 (10)
Ciprofloxacin 18 (4)
Amoxicillin + clavulanic acid + lactobacillus 14 (3)
Ciprofloxacin + tinidazole 14 (3)
Amoxicillin + lactobacillus 12 (2)
Amoxicillin + dicloxacillin 11 (2)
Azithromycin 8 (2)
Cefixime 8 (2)
Ofloxacin 6 (1)
Miscellaneous* 40 (11)
*Antimicrobials prescribed with frequency <1%
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as single medicine formulation (47.3%) and fixed dose 
combination (FDC) (52.7%). Most commonly prescribed 
FDC are amoxicillin + clavulanic acid (58.1%) and 
ofloxacin + ornidazole (18.9%).

Dental practitioners with postgraduate degree or pursuing 
postgraduation prescribed by brand name (72.5%–73.5%) 
significantly (P = 0.03) less frequently as compared with 
only graduate degree holders (85.5%). The difference 
between graduates and postgraduates was statistically 
significant (P = 0.03) in prescribing by brand name and generic. 
There was no significant association in prescribing brand and 
generic with respect to practice settings (P = 0.17).

Five dental conditions were selected where antimicrobial 
prescribing may (periodontal abscess, impacted third molar 
with periapical infection, and space infections) or may not 
be required (acute pulpitis and dry socket). The pattern 
of prescribing antimicrobials in these conditions was 
assessed [Table 2 and Figure 1].

To study the influence of qualification (graduates vs. 
postgraduates vs. pursuing postgraduation) and practice 
setting (academic vs. private) on prescribing antimicrobials in 

acute pulpitis and dry socket, univariate logistic regressions 
analysis was done. The analysis revealed that antimicrobial 
prescribing in acute pulpitis was significantly more by those 
pursuing postgraduation (P = 0.037) and graduates (P = 0.002) 
as compared to postgraduates. In case of dry socket, although 
the odds of prescribing antimicrobials (odds ratio: 1.1) were 
more among graduates and those pursuing postgraduation, 
result was not significant (P = 0.560) [Table 3]. Except for 
prescribing in space infections (P = 0.05), no significant 
association was seen with respect to practice settings of 
practitioners.

In case of history of penicillin allergy, erythromycin (52.3%) 
was their first choice followed by cephalexin (23.8%), 
amoxicillin (14.6%), metronidazole (10.3%), and 
doxycycline (7.5%). For oral candidiasis, the choice 
of antimicrobials was clotrimazole (47.1%) followed 
by amphotericin B (39.6%), acyclovir (11.2%), and 
amoxicillin + clavulanic acid (6.8%). For acute herpetic 
gingivostomatitis, acyclovir (73.5%), amoxicillin + clavulanic 
acid (19.2%), clotrimazole (4.5%), and abacavir (3.5%) were 
prescribed.

Table 2: Influence of practice setting and qualification on antimicrobial prescribing in various dental conditions

Frequency, n (%)

Address P Qualification P

Academic Private BDS MDS Pursuing MDS
AP (n=390)

Yes 158 (66.6) 79 (33.4) 0.22 68 (28.7) 63 (26.6) 106 (44.7) 0.005
No 111 (72.5) 42 (27.5) 27 (17.7) 62 (40.5) 64 (41.8)

PDA (n=378)
Yes 226 (67.9) 107 (32.1) 0.17 87 (26.2) 108 (32.4) 138 (41.4) 0.004
No 35 (77.8) 10 (22.2) 2 (4.4) 16 (35.6) 27 (60.0)

DS (n=368)
Yes 132 (67.4) 64 (32.6) 0.61 46 (23.5) 61 (31.1) 89 (45.4) 0.667
No 120 (69.8) 52 (30.2) 39 (22.7) 61 (35.5) 72 (41.8)

ITM (n=357)
Yes 219 (68.4) 101 (31.2) 0.11 82 (25.6) 105 (32.8) 133 (41.2) 0.002
No 30 (81.1) 7 (18.9) 1 (2.7) 15 (40.5) 21 (56.8)

SI (n=344)
Yes 212 (67.1) 104 (32.9) 0.05 79 (25.1) 114 (36.0) 123 (38.9) 0.001
No 24 (85.7) 4 (14.3) 0 10 (35.7) 18 (64.3)

AP: Acute pulpitis, PDA: Periodontal abscess, DS: Dry socket, ITM: Impacted third molar with periapical infection, SI: Space infections, Yes: Prescribe 
antimicrobials, No: Do not prescribe any antimicrobial, n: Number of practitioners responded

Table 3: Univariate logistic regression analysis of the influence of qualification (bachelor of dental surgery vs. pursuing 
master of dental surgery vs. master of dental surgery) on antimicrobial prescription in acute pulpitis and dry socket

Acute pulpitis, n (%) OR (95% CI), P Dry socket n (%) OR (95% CI), P

Yes No Yes No
BDS 68 (71.6) 27 (28.4) 2.4 (1.4‑4.3), 0.002 46 (54.1) 39 (45.9) 1.1 (0.6‑2.0), 0.560
Pursuing MDS 107 (62.6) 64 (37.4) 1.6 (1.0‑2.6), 0.037 89 (55.3) 72 (44.7) 1.2 (0.7‑1.9), 0.378
MDS 63 (50.4) 62 (49.6) 1 61 (50.0) 61 (50.0) 1
Analysis showed significant difference with respect to hierarchy of qualification. BDS: Bachelor of dental surgery, MDS: Master of dental surgery, 
Yes: Prescribe antimicrobials, No: Do not prescribe any antimicrobial; CI: Confidence interval, OR: Odds ratio
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Antimicrobial prophylaxis in dental patients
Among all, 405 (75.1%) practitioners were giving prophylactic 
antimicrobials for infective endocarditis and 320 (59.4%) 
responded for associated diabetes. Amoxicillin (35% and 17%) 
and amoxicillin + clavulanic acid (13% and 8%) were the 
choice for prophylaxis in infective endocarditis and diabetes 
mellitus, respectively.

Statistically significant difference was found in prescribing 
antimicrobials for controlled diabetes condition in relation to 
qualification (postgraduates prescribe more than graduates, 
P = 0.036) but not with practice settings (P = 0.35). Culture 
sensitivity and antimicrobial susceptibility testing, in patients 
not responding to prescribed antimicrobials, was done by 
25.7% practitioners.

Attitude toward adverse drug reactions monitoring and 
reporting
When asked whether their patients report in case of any 
ADR, 172 (32.2%) said always, 275 (51.5%) rarely, whereas 
86 (16.1%) said patients never report the ADR. Majority of 
the practitioners (467 [87.7%]) reported that <20% of patients 
experience ADRs.

Out of 539 practitioners, 348 (67.9%) practitioners 
inform patients of antimicrobial‑related possible ADRs 
before prescription. Practitioners were asked to write 
the antimicrobials‑related frequent adverse effects about 
which they inform patients, only 157 (29.0%) responded, 
and gastritis (50 [31.6%]), diarrhea (35 [22.3%]), and 
allergy (29 [18.5%]) were the most frequent ADRs 
communicated to the patients. In the presence of an ADR, 
69.1% practitioners change the medicine or the dose (6.3%), 
46.3% practitioners go for symptomatic relief, and 9.3% 
practitioners report to concerned authorities.

The Pharmacovigilance Program of India (PvPI) was known to 
only 14.3% practitioners, and among these, 4.2% practitioners 
correctly knew about the reporting system and the National 
Coordinating Centre of PvPI.

dIscussIon

Dental infections usually do not require antimicrobials as 
most conditions are treatable by operative intervention. 
Conditions which may require antimicrobials include space 
infections, acute necrotizing ulcerative gingivitis, aggressive 
periodontitis, and periodontal abscess. Yet, inappropriate 
antimicrobial prescribing has been reported from different 
parts of the world.[12‑17]

This study investigated the prescription pattern of antimicrobials 
among dental practitioners in India. The results show that 
prescribing did not differ significantly between academic and 
private practice settings. Postgraduate dental practitioners 
prescribed antimicrobials more rationally. The trend of higher 
antimicrobial prescribing by graduates was also reported in a 
previous Indian study;[5] however, an Iranian study did not show 
any difference in prescribing behavior with qualification.[18]

A wide range of antimicrobials were prescribed. More than 
two‑third practitioners prescribe by brand name. Although 
no such study is available in dental context, similar trends 
have been reported in general medicine prescribing.[16,17] This 
is despite promotion of generic prescribing by government 
and the World Health Organization.[19,20] Thus, there is a need 
for greater emphasis on rational antimicrobial prescribing, 
especially in dental graduate curriculum.

When asked to mention three preferred antimicrobials, 15% 
practitioners listed same antimicrobials under different brand 
names which indicate lack of awareness regarding brand and 
generic names as well as higher possibility of medication errors. 
This further stresses the importance of generic prescribing.

Majority of the participants prescribed FDCs. Amoxicillin + 
clavulanic acid was most frequently prescribed which is 
rational.[21‑23] The second most commonly prescribed FDC was 
ofloxacin + ornidazole which is not considered rational due 
to the difference in antimicrobial spectrum, pharmacokinetic 
and pharmacodynamic profile, and increased risk of ADR 
with the combination.[23,24] Few practitioners also prescribed 
cloxacillin and dicloxacillin with amoxicillin and cefixime. 
These combinations have no established synergistic effect.[23,24] 
Incidentally, a large number of FDCs with questionable 
rationality are available in Indian market. The practitioners 
must exercise the academic wisdom not to use irrational FDCs. 
Not prescribing such FDCs will be the best auto‑correction 
strategy.

Amoxicillin + clavulanic acid, amoxicillin, and metronidazole 
were the most commonly prescribed antimicrobials. Similar 
trend was reported by Hamoudi et al.[10] In case of patients 
allergic to penicillins, more than 80% responses were 
appropriate, but it was disappointing to note that some would 
prescribe amoxicillin (another penicillin) to such allergic 
patients.

Dental conditions that require antimicrobials are few. These 
include space infections, acute necrotizing ulcerative gingivitis, 
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aggressive periodontitis, and periodontal abscess which are 
often associated with signs of systemic involvement such as 
elevated body temperature and lymphadenopathy.[7] Acute 
pulpitis and dry socket are not indications for antimicrobial 
therapy, yet in our study, one‑third to half of the practitioners 
prescribed antimicrobials for these conditions. Some may 
prescribe antibacterials for oral candidiasis (fungal infection) 
and acute herpetic gingivostomatitis (viral infection) as well. It 
is possible that some specific reason could be there to prescribe 
a particular antimicrobial which could not be captured by us 
in interview.

Prescribing drugs in hospitals where medicines are given free 
and not free may influence the trend. It can be done in extended 
study focusing more number of both type of hospital setups 
that is public and private hospitals.

Antimicrobial prophylaxis is recommended for patients 
with existing heart disease but not for controlled diabetes 
mellitus.[2,25] In this study, majority of practitioners responded 
prescribing in infective endocarditis. However, more than 
one‑third practitioners recommend prophylaxis for diabetic 
patients otherwise controlled on oral hypoglycemic.

The present study reveals that although dental practitioners 
come across ADRs, they do not report them and do not 
actively seek ADRs. Some studies were carried out in India 
to assess the knowledge of health‑care practitioners regarding 
pharmacovigilance have revealed variable levels of awareness 
and ADR reporting.[26,27] PvPI has been targeting health‑care 
professionals since its inception. However, reporting by 
dental practitioners has not been assessed. Pharmacovigilance 
and ADRs were included in the study to sensitize the 
dental practitioners for ADR reporting. We observed that 
most dental practitioners were not even aware of the term 
pharmacovigilance. Knowledge of PvPI has been included as 
an additional knowledge and attitude assessment as what they 
do if any adverse reaction to antibiotic is observed. This would 
also indirectly improve their rational prescribing.

Few developed countries have antimicrobial prescribing 
guidelines for dental conditions such as Scottish Dental 
Clinical Effectiveness Programme Medicine Prescribing for 
Dentistry, National Guideline Clearinghouse, and National 
Institute of Health and Clinical Excellence, however, in India 
no such guidelines exist. Better prescribing trend is expected in 
developed and more regulated countries. A future multicountry 
study can address this issue.

The Indian Council of Medical Research has initiated 
antimicrobial stewardship program which aims to restrict 
inappropriate use of antimicrobials, optimize selection, 
dose, route and duration of the treatment for best outcomes, 
minimizing detrimental adverse events, excessive costs, and 
emergence of resistance. The team involved in this program 
mainly consists of infectious disease physician, clinical 
pharmacologist/pharmacist, clinical microbiologist, infection 
control nurse, and the hospital administrator.[28] We recommend 

inclusion of dental practitioners as part of the stewardship 
program.

Antimicrobial overprescribing is common in dentistry and is an 
important contributor to antimicrobial resistance. The present 
study indicates high irrational antimicrobial prescribing in 
dentistry. This emphasizes the need for developing national 
guidelines for antimicrobial use in dental conditions. Practicing 
such guidelines will go a long way in controlling antimicrobial 
resistance. Academic institutes and dental organizations should 
take lead to effectively catalyze the training and awareness for 
rational use of antimicrobials in dental practice.

Limitation of the study
The results of the study would have been more convincing if 
analysis of antimicrobial prescriptions issued by practitioners 
was done to come to an evidence‑based conclusion.

conclusIon

Antimicrobial overprescribing is common in dentistry and is 
a major contributor to antimicrobial resistance. The present 
study indicates a high incidence of irrational antimicrobial 
prescribing in dentistry. The lack of awareness observed 
in the study emphasizes the need for developing national 
guidelines for antimicrobial use in dental conditions. 
Practicing such guidelines will go a long way in controlling 
antimicrobial resistance. Academic institutes and relevant 
dental organizations should take lead to effectively catalyze 
the training and awareness for rational use of antimicrobials 
in dental practice.
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