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Abstract: Antimicrobial resistance is a growing phenomenon, often associated with the improper
prescription of antibiotics, prescribed by those who do not follow the guidelines for antibiotic stew-
ardship. The aim of this study was to evaluate the current attitude towards antibiotic prescribing and
antimicrobial resistance awareness among Italian dentists. An online questionnaire was distributed
to Italian dentists from September to December 2021. The questionnaire was composed of three main
sections. The first part was focused on demographic characteristics, the second part on prescription
habits, and the third part on the dentists” knowledge regarding the phenomenon of antimicrobial
resistance. A chi-square test was used to find associations between different variables. The level of
significance was set at p < 0.05. A total of 382 dentists completed the questionnaire. The main reasons
for antibiotic prescribing were for abscesses (39.6%), extractions (24.5%), and pulpitis (14.1%). The
majority of participants (85.3%) reported prescribing macrolides in the case of a penicillin allergy.
Most dentists (98.9%) were aware of the antimicrobial resistance phenomenon, but only 7.4% of
them consulted the guidelines for prescribing antibiotics. This study demonstrates that the same
trend exists in Italy as in other countries in terms of the high prevalence of misuse and overuse of
antibiotics, and that Italian dentists utilize a range of antibiotic management strategies.
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1. Introduction

The discovery of antibiotics is considered to be one of the most important of the
twentieth century [1]. It revolutionized the way infections are treated [2] and, subsequent
to the introduction of penicillin, a constant increase in antibiotic administration, among
both medical and dental professionals [2], has been registered. This has led to the excessive
and inappropriate use of antibiotics, which has unfortunately contributed to an increase in
bacterial resistance to antimicrobials [3].

Antimicrobial resistance (AMR) is a global health problem that increases antibiotic
treatment failure and, consequently, mortality and healthcare costs [4]. This phenomenon,
secondary to mutational or genetic modifications of the various bacterial strains subjected
to selective pressure, has led to a further increase in antibiotic prescription and use [5]. An
alarming increase in antibiotic administration has been recorded globally as well as across
Europe, resulting from excessive prescription rates not complying with antibiotic prescrib-
ing guidelines [6,7]. Between 30% and 66.5% of antibiotics prescriptions in medical settings
are estimated to be unnecessary, and antibiotics are considered to be among the drugs
most commonly prescribed in both dental outpatients and hospital inpatients [8,9]. More-
over, antibiotic overuse may also be ascribable to patients” poor adherence to prescribed
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treatments, leading, in turn, to further antibiotic use. As a counterpart, antibiotic misuse
may be secondary to patients’ self-administrations and inappropriate drugs prescriptions
among clinicians [4]. Accordingly, antibiotic prescription in the dental practice, which is
intended for prophylactic use against infective endocarditis in subjects with high-risk car-
diac conditions [10-12], and for therapeutic use to treat odontogenic and non-odontogenic
infections [13-15], should follow an accurate diagnosis and provide the most appropriate
antibiotic at the recommended dose [16].

However, systemically delivered antibiotics were also found to be frequent and ex-
cessive in a 2018 Italian survey [17]. Consistently, antibiotic prescription in dentistry has
generally increased in recent years [18], and dentists are still considered to be among the
leading prescribers of systemically administered antibiotics [18]. Considering that Italy
reached the ninth-highest systemic antibiotic prescription rate in Europe in 2017 [19], this
cross-sectional study primarily aims to investigate, through a web-based survey among
Italian dentists, the current antibiotic prescribing habits for prophylactic purposes based
on dental procedures, and for therapeutic use according to dental diagnoses, in relation
to dentists” working experience, usual setting, and main practice. Moreover, although
following antibiotic prescription guidelines is highly recommended [19] to help counteract
AMR in dentistry [16], up to 66% of antibiotics prescribed by dentists were found to be
not clinically indicated [17]. While Italy has among the highest levels of antimicrobial
resistance for several bacterial species [20], no data are available concerning antibiotic
prescribing attitudes towards the AMR phenomenon in Italian dental settings. Therefore,
this study secondarily aims to assess the sources and frequency of consultation of the
relevant guidelines, awareness and knowledge about antimicrobial resistance, and related
antibiotic prescribing behaviors among Italian dentists.

2. Materials and Methods
2.1. Study Design

The present cross-sectional study was conducted by sending an online survey ques-
tionnaire to Italian dentists from 1 September to 31December 2021. The survey was created
using an online survey development cloud-based software product called SurveyMonkey®
(SVMK, San Mateo, CA, USA).

2.2. Study Participants

The participants were approached via Facebook, WhatsApp, and mailing lists, and
the sample size was estimated from similar studies [8].

Participation was voluntary and did not involve compensation. No personal health
information was collected, the personal information of participants was protected, and
there were no inhumane questions or investigations. All participants gave authorization to
use their data, which were collected anonymously.

2.3. Data Collection

The questionnaire, developed after a literature review by a group of dentists with dif-
ferent dental specialties, consisted of 23 multiple-choice questions and two open questions,
which were sorted into three main sections, specifically investigating:

1.  Participants’ demographic features (their age and gender) and dental practice charac-
teristics, concerning their working experience (in years), dental setting (whether they
worked in a private practice alone, a private practice with associate(s), or whether
they were a public employee, or a private employee), and their main practice (of
oral surgery, endodontics, orthodontics, pediatric dentistry, periodontology, prosthet-
ics/implantology, and others);

2. The antibiotic prescription habits of Italian dentists, for prophylaxis (in the case
of simple tooth extractions, surgical tooth extractions, dental implant placement,
periodontal regenerative surgery, implantology, and bone regenerative surgery) and
for therapy (in the case of pulpitis, dental abscess, periodontitis, and pericoronitis),
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as well as their prescription frequency and the most frequent cause of prescribing
systemic antibiotics;

3. Dentists’ attitudes towards antibiotics and AMR awareness, asking how often Italian
dentists consult the guidelines for prescribing antibiotics, what the antibiotic resistance
phenomenon is, dentists” awareness of antibiotic resistance, prescribing behavior
regarding antibiotics and the development of antibiotic resistance, the main reason
why antibiotics are prescribed without indication or wrongly, and dentists” main
source of reference to access information on the topic of antibiotic resistance and
antibiotic therapy.

2.4. Statistical Analysis

Frequencies and percentages for categorical data were computed. A chi-square test
was used to assess the association between the general frequency of antibiotic prescription
and gender, years of experience, and main activity; between the frequency of antibiotic
prescription in the treatment and prophylaxis of various dental conditions and years of
experience; and between knowledge of the antibiotic resistance phenomenon and years
of experience. The main outcome was considered to be the association between wrong
antibiotic prescription (for pulpitis) and the experience of the respondents. The effect size
w and posthoc power of the study was calculated using G*Power software (version 3.1.9.7;
Heinrich-Heine-Universitat Diisseldorf, Diisseldorf, Germany). A standard statistical
software package (SPSS, version 27.0; SPSS IBM, Armonk, NY, USA) was used. The level of
significance was set at p < 0.05.

3. Results

Out of the 655 dentists that participated in the study, 382 (234 M, 148 F) completed the
questionnaire.

3.1. Participants’ Demographic Features and Dental Practice

Out of the 655 dentists that participated in the study, 382 (234 M, 148 F) completed the
questionnaire, giving a response rate of 58.32%. Participants’ demographic features and
dental practice characteristics, detailed in Table 1, indicated that the majority of participants
were men (60.9%) between 31 and 40 years of age (160/382, 41.7%), working as private
practitioners, alone or in an association (348/382, 91.1%).

Table 1. Personal characteristics of dentists and their work habits.

Frequency Percentage
M 234 60.9%
Gender F 146 38%
Other 2 1%
<30 80 20.8%
Ace 31-40 160 41.7%
& 41-50 62 16.1%
(years old) 51-60 56 14.6%
>61 24 6.8%
<2 54 14.1%
— 00
Working Experience 12 1_1200 igg ;?20;
(years) 21-30 44 11.5%
>30 42 11.5%
Private practice alone 192 50.5%
. Private practice with associate(s) 156 40.6%
Dental setting Public employee 14 3.6%

Private employee 20 5.2%
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Table 1. Cont.

Frequency Percentage

Oral surgery 74 19.3%

Endodontics 126 33.3%

Orthodontics 92 24%

Main practice Pediatric dentistry 6 1.6%
Periodontology 18 4.7%
Prosthetics/Implantology 42 10.9%
Others 24 6.2%

3.2. Antibiotic Prescription Habits of Italian Dentists

The antibiotic prescription habits of Italian dentists, investigated in the second section
of the web-based survey and shown in Table 2, revealed that the main reasons for antibiotic
prescriptions were dental abscesses (39.6%, 152/382), tooth extractions (24.5%, 94/382),
and pulpitis (14.1%, 54/382).

Table 2. Prescription habits of Italian dentists.

Frequency  Percentage

Always 66 17.3%

Antibiotic prophylaxis in simple Only in unhealthy patients 172 45%
tooth extractions Never 128 33.5%

Idon’t do it 16 4.2%
Always 182 47.6%
Antibiotic prophylaxis in surgical Only in unhealthy patients 152 39.8%
tooth extractions Never 28 7.3%

Idon’t do it 20 5.2%
Always 218 57.1%
Antibiotic prophylaxis for dental Only in unhealthy patients 52 13.6%
implant placement Never 24 6.3%
Idon’tdo it 88 23%
Always 200 52.4%
Antibiotic prophylaxis in Only in unhealthy patients 44 11.5%
regenerative surgery Never 22 5.8%
Idon’t do it 116 30.4%
Always 218 57.1%
Antibiotic therapy in implantology ~ Only in unhealthy patients 50 13.1%
and regenerative surgery Never 8 2.1%
Idon’tdo it 106 27.7%
Always 74 19.4%
T . . Only in unhealthy patients 62 16.2%
Antibiotic therapy in pulpitis Never 214 569%
Idon’tdo it 32 8.4%
Always 322 84.3%

Antibiotic therapy in Only in unhealthy patients 30 7.8%
dental abscess Never 16 4.2%

Idon’t do it 14 3.7%
Always 122 31.9%
- . . . Only in unhealthy patients 98 25.6%
Antibiotic therapy in periodontitis Never 118 30.9%
Idon’tdo it 44 11.5%
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Table 2. Cont.

Frequency  Percentage

Always 224 58.6%
I . . .\ Only in unhealthy patients 72 18.8%
Antibiotic therapy in pericoronitis Never 50 13.6%
Idon’tdo it 34 8.9%
Daily 64 16.7%
. Weekly 202 52.6%
How fon oy prscre vy SRt
Y ; Annually 20 5.2%
Never 16 4.2%
Pulpitis 54 14.1%
Periodontal abscess 10 2.6%
Implantology 30 7.8%
Dental abscess 152 39.6%

The most frequent cause of . . o
rescribing systemic antibiotics Peri-implantitis 6 1.6%
3 Extraction 94 24.5%
Oral surgery 22 5.7%

Regenerative surgery 10 2.6%

Other 6 1.6%

In particular, 136/382 dentists (35.6%) prescribed antibiotic therapy in the case of
pulpitis. The majority of those who prescribed antibiotics for pulpitis treatment (114 /136,
83.8%) were dentists with less than 20 years of experience (p = 0.007, effect size w = 0.32,
power = 99%). Moreover, 66/382 dentists (17.3%) always prescribed antibiotics as prophy-
laxis in simple tooth extractions. Most dentists (266/382) prescribed antibiotics “daily”
(16.7%) or “weekly” (52.6%). Among the dentists with more than 20 years of experience,
72/86 (83.7%) prescribed antibiotics most frequently (“daily” or “weekly”) (p = 0.007). The
dentists who most frequently prescribed antibiotics were those who mainly practiced oral
surgery (72/74, 97.3%) and prosthetics/implantology (36/42, 85.7%), while those who
less frequently (“monthly”, “annually”, or “never”) prescribed antibiotics were orthodon-
tists (68/92, 73.9%) (p < 0.001). Antibiotics were prescribed “monthly”, “annually”, or
“never” by 64/148 (43.2%) of female dentists compared to 54/236 (22.9%) of male dentists
(p <0.001). Men (90/116, 77.6%) made up a significantly higher proportion (p < 0.001) of
oral surgeons and prosthetists/implantologists compared to women (26/116, 22.4%).

The majority of dentists (326) prescribed macrolides in the case of an allergy to peni-
cillin, although 18 (4.7%) participants did not know which type of antibiotic to prescribe in
such a scenario (Table 3).

Table 3. Type of antibiotic prescribed in case of penicillin allergy.

Antibiotics

Macrolides 326
Lincosamides 16
Fluoroquinolones 8
Cephalosporin 8
Metronidazole 2
Vancomycin 2
Tetracycline 2
Does not know 18

3.3. Dentists” Attitudes towards Antibiotics and Antimicrobial Resistance Awareness

The final section of the questionnaire assessed dentists” attitudes towards antibiotics
and antimicrobial-resistance awareness, respectively (Table 4).

The majority of dentists (378/382, 98.9%) reported being aware of the antibiotic resistance
phenomenon, but only 28 (7.4%) of them consulted the guidelines for prescribing antibiotics.
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Less than half of the participants (164/382, 42.9%) believed that their prescribing
behavior could influence the development of antibiotic resistance. Less experienced dentists
were more aware that their behavior had worsened the phenomenon of antibiotic resistance
(p =0.002).

The three main reasons as to why antibiotics were prescribed without indication or
with an incorrect indication were as follows: to avoid capable litigation (34.8%), in the
proximity of the weekend or a holiday when it was difficult to predict the evolution of the
pathology (23.5%), and with non-compliant patients (23%).

Regarding behaviors that could favor the development of antibiotic resistance, 164 par-
ticipants (42.9%) reported consulting the updated clinical guidelines, 88 (23%) reported
obtaining the information from scientific magazines and/or scientific journals, and 36 (9.4%)
reported reading forums on the internet.

Table 4. Knowledge of the phenomenon of antibiotic resistance.

Frequency  Percentage

Always 28 7.4%
How often Italian dentists consult Often 148 39.1%
guidelines for prescribing antibiotics? Occasionally 192 48.1%
Never 20 5.3%
Dentists know what the antibiotic Yes 378 98.9%
resistance phenomenon is? No 4 1.1%
A growing phenomenon 348 91.1%

L . . An upcoming phenomenon 18 4.7%
Antibiotic resistance s . .. A phenomenon eradicated 4 1.1%

A phenomenon described in the scientific literature 12 3.1%
Prescribing behavior regarding Yes 164 42.9%
antibiotics and development of No 140 36.7%
antibiotic-resistances Don’t know 78 20.4%
Non-compliant patients 86 23%

Patient who is unknown 36 9.6%
The main reason why antibiotics are To avoid capable litigation 130 34.8%
prescribed without indication or wrongly  In the proximity of the weekend/festivity ifit is difficult 88 23,59
to predict the evolution of the pathology e

The patient asks to return to work quickly 10 2.7%

For pathologies of a viral or fungal nature 24 6.4%

Forum on the internet 36 9.4%

Textbooks 20 5.2%

The main source consulted to obtain Scientific magazines 88 23%
information on antimicrobial resistance Consultation of the guidelines 164 42.9%
and antibiotics administration Direct communication with referring colleagues 24 6.3%
FAD courses 34 8.9%

Scientific information from the pharmaceutical industry 16 4.2%

4. Discussion

This cross-sectional web-based survey study aimed to investigate the current antibiotic
prescribing habits for prophylactic use based on dental procedures, and for therapeutic
purposes according to dental diagnoses, in relation to dentists’ working experience, usual
setting, and main practice. The secondary aim was to assess the sources and frequency of
the consultation of the relevant guidelines, awareness and knowledge about antimicrobial
resistance, and related antibiotic prescribing behaviors among Italian dentists.

4.1. Antibiotic Prescription Habits of Italian Dentists

Among the study participants, female dentists tended to prescribe antibiotics less

7a7i

frequently, prescribing antimicrobials “monthly”, “annually”, or “never” in 43.2% of cases,
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compared to male participants. Similarly, 73.9% of the orthodontists selected “monthly”,
“annually”, or “never” with regard to antibiotic prescription in their ordinary practice.
Conversely, those dentists mainly practicing prosthetics/implantology and oral surgery
reported higher rates of antimicrobial administration, with 85.7% and 97.3% reporting
“daily” or “weekly” prescriptions, respectively. Such findings may be explained by the fact
that, among the respondents who were prosthetists/implantologists and oral surgeons,
men made up a significantly higher proportion than women. In addition, the highest
frequency of antibiotic prescription was recorded among dentists with >20 years of dental
practice, excluding for prophylactic purposes in simple tooth extractions and for therapeutic
use in the case of pulpitis, in which less experienced dentists prescribed antibiotics at a
higher frequency. This was probably because they are less confident in their ability to deal
with possible complications.

The presented results show that many dentists prescribed antibiotics for both pro-
phylactic purposes and therapeutic use in several clinical situations, even if not indicated
in the guidelines. However, a general overuse of antibiotics, both for prophylactic and
therapeutic purposes, was noted in the present study. This is in line with findings from
other countries that also attest to an increase in dental antibiotic use, such as France [21],
the Czech Republic, which recorded a 60% increase from 2006 to 2012 [22], and Canada,
which recorded a 62% increase from 1993 to 2013 [23]. Contrarily, a reduction in overall
antimicrobial administration was recorded in Australia [23] and in the UK, the latter seeing
a 26.8% reduction from 2014 to 2018 [24].

Prophylactic antibiotic administration to healthy patients was reported by approxi-
mately half of the participants, in cases of dental implant placement (57.1%), regenerative
surgery (52.4%), and surgical tooth extractions (47.6%). It is worth noting that 17.3% of
dentists in the present survey reported administering antimicrobials to healthy patients in
cases of simple tooth extractions. Similar findings were described in several other studies,
indicating that dentists often overprescribe antibiotics for prophylaxis, even in healthy pa-
tients undergoing invasive dental procedures, such as surgical extractions, dental implant
positioning, and endodontic procedures, without observing the relevant guidelines [14,25].
It should be noted that guidelines and recommendations are still lacking for immunocom-
promised subjects, such as those suffering from type 1 diabetes, HIV infection or AIDS,
although increasingly required; thus, antibiotic prescription for prophylactic purposes is
justified according to the American Dental Association [26].

Antibiotic administration for therapeutic use in healthy patients was reported by 84.3%
of dentists, specifically in cases of dental abscesses, followed by pericoronitis (58.6%), peri-
odontitis (31.9%), and pulpitis (19.4%). In particular, 35.6% of the participants prescribed
antibiotics for therapeutic use in cases of pulpitis, despite the evidence being considered
insufficient to support the use of antibiotics for the treatment of irreversible pulpitis and
periapical abscesses [9,27]. Analogous results were obtained from a study conducted in
Spain in which antibiotics were prescribed in cases of irreversible pulpitis by 40% of en-
dodontists [28]. Contrarily, in Belgium, antibiotic administration was reported in only 4.4%
of cases with pulpitis [29]. Indeed, the use of systemic antibiotics has been shown to be
unnecessary in irreversible pulpitis, necrotic pulps, and acute apical abscesses, unless a
rapid spread of the odontogenic infection with systemic involvement becomes evident. The
treatment of choice for pulpitis is pulpectomy, and antimicrobial administration should
only be utilized in cases of systemic complications, as described in the guidelines [1,9,14].

4.2. Dentists’ Attitudes towards Antibiotics and Antimicrobial Resistance Awareness

Italian dentists often reported ignoring the guidelines, which is one of the main rea-
sons underlying inappropriate antibiotic prescription. In this study, only 7.4% of dentists
reported always consulting the current antimicrobial prescription guidelines, while the ma-
jority consulted the guidelines “seldomly” (48%) or “never” (5.3%). From this perspective,
it is crucial to raise awareness of AMR among Italian dentists, as it is a serious global public
health problem and is directly related to increased healthcare costs and poorer clinical
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outcomes. Awareness-raising programs should focus on understanding how important
it is to consult the updated guidelines in order to combat this phenomenon [23]. The
main sources consulted to obtain information on the AMR phenomenon and antibiotics
administration recommendations were the relevant guidelines (42.9%), followed by the
Internet (9.4%), dedicated courses (8.9%), and colleagues (6.3%). Given the heterogeneity
of the reported sources, improving dentists’ access to all of them and enhancing inter-
professional collaboration may be beneficial. Three hundred seventy-eight (98.9%) dentists
declared being aware of the antimicrobial resistance, mainly characterizing it as a growing
phenomenon (91.1%). However, only 42.9% of participants declared considering incorrect
prescribing behavior with regard to AMR development, clearly highlighting the need for a
wider diffusion of such information.

The participants in the present study reported prescribing antibiotics to avoid capable
litigation (34.8%) or in cases of patients with poor compliance to dental treatments (23%).
In this respect, the COVID-19 pandemic probably increased antibiotic prescriptions due
to the impossibility of making an accurate diagnosis during the lockdown and patients’
subsequent fear of returning to a dental practice [30].

Similar to our results, overuse and misuse of antibiotics in dentistry was registered in
France [21], the USA [25], and the UK, where 37.6% of adults and the 39.0% of pediatric
patients attending dental clinics for emergencies were administered antimicrobials and, in
57.4% of cases, antibiotics were prescribed even if no diagnosis was documented [31-34].
This is also consistent with findings from a cross-sectional study conducted in India, which
revealed that 35% of dentists prescribed antibiotics prior to or instead of starting local
treatment [31,32].

To avoid the overuse and misuse of antibiotics, several factors should be considered
before commencing treatment. These include clinical indications for antibiotic admin-
istration, the patient’s oral health status, comorbidities, current medication status, and,
if possible, a microbiological test to correctly determine the risk/benefit ratio related to
systemically delivered antibiotic administration [29]. Moreover, the shortest effective
course of a narrow-spectrum antibiotic should be preferred, and the patient should be
monitored for the entire course of therapy; hence, amoxicillin and phenoxymethylpeni-
cillin are recommended as the first-choice therapeutic antibiotics in patients without a
penicillin allergy [35-37]. In patients with a penicillin allergy, macrolides were the most
frequently prescribed antibiotics (83.4%), followed by lincosamides(4.2%), as shown in
Table 3. Macrolides were also preferred by 52.9% of Italian oral implant surgeons [25], as
revealed by another recent cross-sectional survey. Conversely, Baudet et al. [21] found that,
among French dentists, clindamycin was the most frequently prescribed antibiotic (46.7%)
in patients allergic to penicillin, followed by spiramycin + metronidazole (32.2%), even
though both administrations (clindamycin and a spiramycin + metronidazole fixed-dose
combination) may not be appropriate for patients who are allergic to penicillin [26]. Clin-
damycin was similarly shown to be the most prescribed antibiotic in penicillin-allergic
patients in Spain (63.2%) [27,28] and the USA (95.4%) [35,36], where dentists are among the
leading prescribers of antibiotics and often use broad-spectrum antibiotics for longer than
necessary, even in cases in which it is not necessary or compliant with the guidelines [25].

Along with appropriate short-term antibiotics prescriptions in dentistry, timely man-
agement of oral, dental, and periodontal dysbioses is strongly advocated, with adequate
dental procedures and antiseptic use which may enhance the control of infections [11,14].
Indeed, a body of evidence supports the inter-connections between the oral, dental, and
periodontal microbiome, reaching distant organs through the systemic bloodstream and
by microaspiration, potentially causing infections [14,38—42]. These may be especially
relevant for healthcare-associated infections, mainly caused by multidrug-resistant bacteria,
generally associated with an increased length of hospitalization, morbidity, mortality, and
healthcare costs [38—43].
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Therefore, multiple combined strategies are needed to counteract antimicrobial re-
sistance in dental settings, improving awareness and knowledge of AMR, optimizing
antibiotics use, and strengthening surveillance [17,44].

The present study has various limitations, for example, the questionnaire was self-
administered, and so specific questions may have been improperly interpreted, although it
may be conceivable that self-administration permits more authentic answers that are truly
representative of the respondent’s beliefs. In addition, an exact response rate could not be
computed. However, this study assessed antibiotic administration among Italian dentists
not only for prophylactic purposes [8], but also therapeutic use, evaluating it in relation
to dentists” working experience, usual setting, and main practice. Moreover, different
from other studies, the present survey specifically focused on dentists who voluntarily
participated [45]. Furthermore, Italian dentists” awareness of antimicrobial resistance was
investigated along with their consultation of the relevant guidelines, highlighting the
need to spread relevant information to dental healthcare workers and patients widely.
This finding might be especially relevant considering that dental settings are generally
private in Italy, dentists usually work alone, and subjects receiving dental care are most
frequently outpatients. Coherently, further studies should be performed to investigate
patient behaviors that may negatively affect the AMR phenomenon, such as non-adherence
to treatment and non-medical prescriptions.

5. Conclusions

This study, conducted among Italian dentists, showed a similar trend to that seen in
other countries that have a high prevalence of overuse and misuse of systemic antibiotics
in dental practice. In addition, it highlights the need to enhance antimicrobial-resistance
awareness among Italian dentists.

Antimicrobial stewardship should be deeply integrated in dental practice and oral
health care. Moreover, through education and training, practitioners” antibiotic adminis-
tration should be improved in order to reduce the number of unnecessary prescriptions,
and patients” adherence to antimicrobial treatment should be enhanced in order to limit
non-medical prescriptions.

Author Contributions: Conceptualization, ED. and S.M.; Methodology, ED.S.; Software, RL.G.;
Validation, ED.S. and S.M.; Formal Analysis, M.C.; Investigation, M.C.; Resources, R.L.G.; Data
Curation, A.A.; Writing—Original Draft Preparation, FD. and ED.S.; Writing—Review and Editing,
S.M.; Visualization, A.A.; Supervision, ED.S.; Project Administration, S.M. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Ethical approval was granted by the local Human Research Ethics
Committee (ID No. 34/2013 approved on 6 May 2013).

Informed Consent Statement: Informed consent was obtained from all the subjects involved in
the study.

Data Availability Statement: Data are available upon request to the contact author.

Conflicts of Interest: The authors declare no conflict of interest.

1. Guerrini, L.; Monaco, A.; Pietropaoli, D.; Ortu, E.; Giannoni, M.; Marci, M.C. Antibiotics in Dentistry: A Narrative Review of
Literature and Guidelines Considering Antibiotic Resistance. Open Dent. ]. 2019, 13, 383-398. [CrossRef]
2. Cohen, M.L. Changing patterns of infectious disease. Nature 2000, 406, 762-767. [CrossRef] [PubMed]

@

Landecker, H. Antibiotic Resistance and the Biology of History. Body Soc. 2016, 22, 19-52. [CrossRef] [PubMed]

4. Teoh, L.; Sloan, A.].; McCullough, M.J.; Thompson, W. Measuring Antibiotic Stewardship Programmes and Initiatives: An
Umbrella Review in Primary Care Medicine and a Systematic Review of Dentistry. Antibiotics 2020, 9, 607. [CrossRef] [PubMed]

5. Aidasani, B.; Solanki, M.; Khetarpal, S.; Ravi Pratap, S. Antibiotics: Their use and misuse in paediatric dentistry. A systematic
review. Eur. |. Paediatr. Dent. 2019, 20, 133-138. [PubMed]


http://doi.org/10.2174/1874210601913010383
http://doi.org/10.1038/35021206
http://www.ncbi.nlm.nih.gov/pubmed/10963605
http://doi.org/10.1177/1357034X14561341
http://www.ncbi.nlm.nih.gov/pubmed/28458609
http://doi.org/10.3390/antibiotics9090607
http://www.ncbi.nlm.nih.gov/pubmed/32947838
http://www.ncbi.nlm.nih.gov/pubmed/31246090

Healthcare 2022, 10, 1585 10 of 11

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Preus, H.R,; Fredriksen, K.W,; Vogsland, A.E.; Sandvik, L.; Grytten, J.I. Antibiotic-prescribing habits among Norwegian dentists:
A survey over 25 years (1990-2015). Eur. J. Oral Sci. 2017, 125, 280-287. [CrossRef] [PubMed]

Cope, A.L.; Francis, N.A.; Wood, E,; Chestnutt, L. G. Antibiotic prescribing in UK general dental practice: A cross-sectional study.
Community Dent. Oral Epidemiol. 2016, 44, 145-153. [CrossRef]

Bianco, A.; Cautela, V.; Napolitano, F.; Licata, F; Pavia, M. Appropriateness of Antibiotic Prescription for Prophylactic Purposes
among Italian Dental Practitioners: Results from a Cross-Sectional Study. Antibiotics 2021, 10, 547. [CrossRef]

Nishimura, R.A.; Otto, C.M.; Bonow, R.O.; Carabello, B.A.; Erwin, J.P, 3rd; Fleisher, L.A.; Jneid, H.; Mack, M.].; McLeod, C.J.;
O’Gara, P.T,; et al. 2017 AHA /ACC focused update of the 2014 AHA /ACC guideline for the management of patients with
valvular heart disease: A report of the American College of Cardiology/American Heart Association Task Force on Clinical
Practice Guidelines. Circulation 2017, 135, €1159-e1195. [CrossRef]

Di Spirito, F,; Toti, P.; Brevi, B.; Martuscelli, R.; Sbordone, L.; Sbordone, C. Computed tomography evaluation of jaw atrophies
before and after surgical bone augmentation. Int. J. Clin. Dent. 2019, 12, 259-270.

Barone, A.; Chatelain, S.; Derchi, G.; Di Spirito, F.; Martuscelli, R.; Porzio, M.; Sbordone, L. Effectiveness of antibiotics in
preventing alveolitis after erupted tooth extraction: A retrospective study. Oral Dis. 2020, 26, 967-973. [CrossRef] [PubMed]
Agnihotry, A.; Thompson, W.; Fedorowicz, Z.; van Zuuren, E.J.; Sprakel, J. Antibiotic use for irreversible pulpitis. Cochrane
Database Syst. Rev. 2019, 2019, CD004969. [CrossRef] [PubMed]

Di Spirito, F.; Argentino, S.; Martuscelli, R.; Sbordone, L. MRON] incidence after multiple teeth extractions in patients taking oral
bisphosphonates without “drug holiday”: A retrospective chart review. Oral Implantol. 2019, 12, 105-110.

Di Spirito, F; Iacono, V.J.; Iandolo, A.; Amato, A.; Sbordone, L. Evidence-based Recommendations on Periodontal Practice and the
Management of Periodontal Patients during and after the COVID-19 Era: Challenging Infectious Diseases Spread by Air-borne
Transmission. Open Dent. ]. 2021, 15, 325-336. [CrossRef]

Stein, K.; Farmer, J.; Singhal, S.; Marra, F,; Sutherland, S.; Quinonez, C. The use and misuse of antibiotics in dentistry: A scoping
review. J. Am. Dent. Assoc. 2018, 149, 869-884. [CrossRef]

Sukumar, S.; Martin, EE.; Hughes, T.E.; Adler, C.J. Think before you prescribe: How dentistry contributes to antibiotic resistance.
Aust. Dent. J. 2019, 65, 21-29. [CrossRef]

Montalti, M.; Solda, G.; Capodici, A.; Di Valerio, Z.; Gribaudo, G.; La Fauci, G.; Salussolia, A.; Scognamiglio, F.; Zannoner, A.;
Gori, D. Antimicrobial Resistance (AMR) in Italy over the Past Five Years: A Systematic Review. Biologics 2022, 2, 151-164.
[CrossRef]

Marra, F; George, D.; Chong, M.; Sutherland, S.; Patrick, D.M. Antibiotic prescribing by dentists has increased: Why? J. Am. Dent.
Assoc. 2016, 147, 320-327. [CrossRef]

Review on Antimicrobial Resistance. Tackling Drug-resistant Infections Globally: Final Report and Recommendations. 2016. Available
online: https:/ /amr-review.org/sites/default/files /160518_Final%20paper_with%20cover.pdf (accessed on 30 July 2022).
Prigitano, A.; Romano, L.; Auxilia, E; Castaldi, S.; Tortorano, A.M. Antibiotic resistance: Italian awareness survey 2016. J. Infect.
Public Health 2017, 11, 30-34. [CrossRef]

Baudet, A.; Kichenbrand, C.; Pulcini, C.; Descroix, V.; Lesclous, P.; Thilly, N.; Clément, C.; Guillet, ]. Antibiotic use and resistance:
A nationwide questionnaire survey among French dentists. Eur. J. Clin. Microbiol. 2020, 39, 1295-1303. [CrossRef]

Pipalova, R.; Vlcek, J.; Slezak, R. The trends in antibiotic use by general dental practitioners in the Czech Republic (2006-2012).
Int. Dent. ]. 2014, 64, 138-143. [CrossRef] [PubMed]

Teoh, L.; Stewart, K.; Marifio, R.; McCullough, M.]J. Current prescribing trends of antibiotics by dentists in Australia from 2013 to
2016. Part 1. Aust. Dent. J. 2018, 63, 329-337. [CrossRef]

Public Health England. English Surveillance Programme for Antimicrobial Utilisation and Resistance (ESPAUR); Report 2018-2019;
Public Health England: London, UK, 2019; p. 41.

Giargia, M.; Scotti, E.; Marchetti, S.; Mensi, M. Utilizzodegliantibiotici: Risultati di un sondaggiocondottosu un campione di
dentistiitaliani. Dent. Cadmos 2018, 86, 204. [CrossRef]

American Dental Association. Antibiotic Prophylaxis Prior to Dental Procedures. Available online: http://www.ada.org/en/
member-center/oral-health-topics/antibioticprophylaxis (accessed on 5 January 2022).

Di Spirito, E,; Scelza, G.; Fornara, R.; Giordano, F; Rosa, D.; Amato, A. Post-operative endodontic pain management: An overview
of systematic reviews on post-operatively administered oral medications and integrated evidence-based clinical recommendations.
Healthcare 2022, 10, 760. [CrossRef] [PubMed]

Segura-Egea, ].].; Velasco-Ortega, E.; Torres-Lagares, D.; Velasco-Ponferrada, M.C.; Monsalve-Guil, L.; Llamas-Carreras, ].M.
Pattern of antibiotic prescription in the management of endodontic infections amongst Spanish oral surgeons. Int. Endod. ]. 2010,
43, 342-350. [CrossRef] [PubMed]

Mainjot, A.; D'Hoore, W.; Vanheusden, A.; Van Nieuwenhuysen, ].-P. Antibiotic prescribing in dental practice in Belgium. Int.
Endod. ]. 2009, 42, 1112-1117. [CrossRef]

Martina, S.; Amato, A.; Faccioni, P; Iandolo, A.; Amato, M.; Rongo, R. The perception of COVID-19 among Italian dental patients:
An orthodontic point of view. Prog. Orthod. 2021, 22, 11. [CrossRef]

Kaul, R.; Angrish, P; Jain, P; Saha, S.; Sengupta, A.V.; Mukherjee, S. A Survey on the Use of Antibiotics among the Dentists of
Kolkata, West Bengal, India. Int. J. Clin. Pediatr. Dent. 2018, 11, 122-127. [CrossRef]


http://doi.org/10.1111/eos.12360
http://www.ncbi.nlm.nih.gov/pubmed/28653438
http://doi.org/10.1111/cdoe.12199
http://doi.org/10.3390/antibiotics10050547
http://doi.org/10.1161/CIR.0000000000000503
http://doi.org/10.1111/odi.13297
http://www.ncbi.nlm.nih.gov/pubmed/32027441
http://doi.org/10.1002/14651858.CD004969.pub5
http://www.ncbi.nlm.nih.gov/pubmed/31145805
http://doi.org/10.2174/1874210602115010325
http://doi.org/10.1016/j.adaj.2018.05.034
http://doi.org/10.1111/adj.12727
http://doi.org/10.3390/biologics2020012
http://doi.org/10.1016/j.adaj.2015.12.014
https://amr-review.org/sites/default/files/160518_Final%20paper_with%20cover.pdf
http://doi.org/10.1016/j.jiph.2017.02.010
http://doi.org/10.1007/s10096-020-03849-0
http://doi.org/10.1111/idj.12089
http://www.ncbi.nlm.nih.gov/pubmed/24410046
http://doi.org/10.1111/adj.12622
http://doi.org/10.19256/d.cadmos.03.2018.06
http://www.ada.org/en/member-center/oral-health-topics/antibioticprophylaxis
http://www.ada.org/en/member-center/oral-health-topics/antibioticprophylaxis
http://doi.org/10.3390/healthcare10050760
http://www.ncbi.nlm.nih.gov/pubmed/35627897
http://doi.org/10.1111/j.1365-2591.2010.01691.x
http://www.ncbi.nlm.nih.gov/pubmed/20487455
http://doi.org/10.1111/j.1365-2591.2009.01642.x
http://doi.org/10.1186/s40510-021-00355-7
http://doi.org/10.5005/jp-journals-10005-1497

Healthcare 2022, 10, 1585 11 of 11

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44.
45.

Tulip, D.E.; Palmer, N.O.A. A retrospective investigation of the clinical management of patients attending an out of hours dental
clinic in Merseyside under the new NHS dental contract. Br. Dent. J. 2008, 205, 659-664. [CrossRef]

Contaldo, M.; Lucchese, A.; Romano, A.; Della Vella, E,; Di Stasio, D.; Serpico, R.; Petruzzi, M. Oral Microbiota Features in Subjects
with Down Syndrome and Periodontal Diseases: A Systematic Review. Int. J. Mol. Sci. 2021, 22, 9251. [CrossRef]

Effect of four different finishing and polishing systems on resin composites: Roughness surface and gloss retention evaluations.
Minerva Stomatol. 2020, 69, 207-214. [CrossRef]

Bansal, R.; Jain, A.; Goyal, M.; Singh, T.; Sood, H.; Malviya, H.S. Antibiotic abuse during endodontic treatment: A contributing
factor to antibiotic resistance. J. Fam. Med. Prim. Care 2019, 8, 3518-3524. [CrossRef] [PubMed]

Kapoor, A.; Malhotra, R.; Grover, V.; Grover, D. Systemic antibiotic therapy in periodontics. Dent. Res. J. 2012, 9, 505. [CrossRef]
[PubMed]

American Association of Endodontists. AAE Guidance on the Use of Systemic Antibiotics in Endondontics: AAE Position
Statement. Available online: https:/ /www.aae.org/specialty /wp-content/uploads/sites/2/2017 /06 /aae_systemic-antibiotics.
pdf (accessed on 5 January 2018).

Di Spirito, F; Schiavo, L.; Pilone, V.; Lanza, A.; Sbordone, L.; D’Ambrosio, F. Periodontal and Peri-Implant Diseases and
Systemically Administered Statins: A Systematic Review. Dent. J. 2021, 9, 100. [CrossRef] [PubMed]

Bergmans, D.C.; Bonten, M.].; Gaillard, C.A.; Paling, ].C.; van der Geest, S.; van Tiel, EH.; Beysens, A.J.; de Leeuw, PW.,;
Stobberingh, E.E. Prevention of ventilator-associated pneumonia by oral decontamination: A prospective, randomized, double-
blind, placebo-controlled study. Am. J. Respir. Crit. Care Med. 2001, 164, 382-398. [CrossRef]

Spreadborough, P.; on behalf of the Preventing Postoperative Pneumonia Study Group and the West Midlands Research
Collaborative; Lort, S.; Pasquali, S.; Popplewell, M.; Owen, A.; Kreis, I.; Tucker, O.; Vohra, R.S. A systematic review and
meta-analysis of perioperative oral decontamination in patients undergoing major elective surgery. Perioper. Med. 2016, 5, 6.
[CrossRef]

Nicolosi, L.N.; Rubio, M.D.C.; Martinez, C.D.; Gonzalez, N.N.; Cruz, M.E.; Longest, PW.; Azimi, M.; Golshahi, L.; Hindle, M.
Effect of Oral Hygiene and 0.12% Chlorhexidine Gluconate Oral Rinse in Preventing Ventilator-Associated Pneumonia After
Cardiovascular Surgery. Respir. Care 2013, 59, 504-509. [CrossRef]

Di Spirito, F. Oral-Systemic Health and Disorders: Latest Prospects on Oral Antisepsis. Appl. Sci. 2022, 12, 8185. [CrossRef]
Giraldi, G.; Montesano, M.; Napoli, C.; Frati, P; La Russa, R.; Santurro, A.; Scopetti, M.; Orsi, G.B. Healthcare-Associated
Infections Due to Multidrug-Resistant Organisms: A Surveillance Study on Extra Hospital Stay and Direct Costs. Curr. Pharm.
Biotechnol. 2019, 20, 643-652. [CrossRef]

Tacconelli, E.; Pezzani, M.D. Public health burden of antimicrobial resistance in Europe. Lancet Infect. Dis. 2018, 19, 4-6. [CrossRef]
Barchitta, M.; Sabbatucci, M.; Furiozzi, F; lannazzo, S.; Maugeri, A.; Maraglino, F.; Prato, R.; Agodi, A.; Pantosti, A. Knowledge,
attitudes and behaviors on antibiotic use and resistance among healthcare workers in Italy, 2019: Investigation by a clustering
method. Antimicrob. Resist. Infect. Control. 2021, 10, 34. [CrossRef] [PubMed]


http://doi.org/10.1038/sj.bdj.2008.1044
http://doi.org/10.3390/ijms22179251
http://doi.org/10.23736/S0026-4970.19.04310-3
http://doi.org/10.4103/jfmpc.jfmpc_768_19
http://www.ncbi.nlm.nih.gov/pubmed/31803645
http://doi.org/10.4103/1735-3327.104866
http://www.ncbi.nlm.nih.gov/pubmed/23559912
https://www.aae.org/specialty/wp-content/uploads/sites/2/2017/06/aae_systemic-antibiotics.pdf
https://www.aae.org/specialty/wp-content/uploads/sites/2/2017/06/aae_systemic-antibiotics.pdf
http://doi.org/10.3390/dj9090100
http://www.ncbi.nlm.nih.gov/pubmed/34562974
http://doi.org/10.1164/ajrccm.164.3.2005003
http://doi.org/10.1186/s13741-016-0030-7
http://doi.org/10.4187/respcare.02666
http://doi.org/10.3390/app12168185
http://doi.org/10.2174/1389201020666190408095811
http://doi.org/10.1016/S1473-3099(18)30648-0
http://doi.org/10.1186/s13756-021-01002-w
http://www.ncbi.nlm.nih.gov/pubmed/34507607

	Introduction 
	Materials and Methods 
	Study Design 
	Study Participants 
	Data Collection 
	Statistical Analysis 

	Results 
	Participants’ Demographic Features and Dental Practice 
	Antibiotic Prescription Habits of Italian Dentists 
	Dentists’ Attitudes towards Antibiotics and Antimicrobial Resistance Awareness 

	Discussion 
	Antibiotic Prescription Habits of Italian Dentists 
	Dentists’ Attitudes towards Antibiotics and Antimicrobial Resistance Awareness 

	Conclusions 
	References

