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ARTICLE INFO ABSTRACT

Keywords: Objective: To investigate the therapeutic and prophylactic use of antibiotics in dentistry in two
Antibiotic resistance countries.

Dentistry

Methods: This study used questionnaires to examine the prescribing habits of dentists in Italy (9th
country in Europe for systemic antibiotic administration) and Albania an Extra European Union
Country. A total of 1300 questionnaires were sent to Italian and Albanian dentists.

Results: In total, 180 Italian and 180 Albanian dentists completed the questionnaire. Penicillin use
was higher in Italy (96.6 %) than Albania (82.8 %). Only 26.1 % of Italian dentists and 32 % of
Albanian dentists followed the national guidelines for antibiotic administration.

Conclusions: Dentists tend to overprescribe antibiotics for treating existing conditions or as pro-
phylaxis. They also highlighted a lack of adherence to established guidelines for antibiotic use. In
addition, factors such as age, nationality, and sex appeared to influence the choice of antibiotics.
Clinical significance: Recently, the growth of antibiotic-resistant bacteria has become a global
concern. The authors of this article highlight how dentists often prescribe antibiotics without a
real need. Limiting the use of antibiotics in this category may help mitigate antibiotic resistance.

Therapeutic antibiotics
Prophylactic antibiotics
Oral infections

Dental antibiotics guideline

1. Introduction

Dentists frequently prescribe antibiotics for preventive and curative purposes. Approximately 10 % of all antibiotic prescriptions
were associated with dental infections and these drugs are considered universal solutions for many infectious diseases [1]. Preventive
use involves prescribing antibiotics to avoid diseases caused by the transmission of oral flora to distant or locally compromised sites in
a vulnerable host [2]. Dentists prescribe medications to manage various oral conditions, particularly orofacial infections, which often
originate from odontogenic infections. Furthermore, in 70.6 % of cases, antibiotics were prescribed without surgery [3].
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Table 1
Questionnaire.

1. General aspects

1. Age

2. Sex Male
Female

3. Country Italy
Albania

4. Degree Medicine and Surgery, Dentistry
Dentistry

5. Specialisation Yes
No

6. Which specialisation Oral surgery
Orthodontics
Pedodontics
Clinical Dentistry
Maxillo-facial surgery

7. Workplace Private Practice
University dental clinic
Hospital
Company

8. Years of work <5
5-10
11-20
21-30
>30

2. Antibiotic therapy

1. Which of these classes of antibiotics is your first choice for antibiotic therapy? Penicillins
Macrolides
Cephalosporins
Fluoroquinolones

2. Do you prescribe antibiotic therapy for an acute apical abscess? Yes
No

3. Do you prescribe antibiotic therapy for a chronic apical abscess? Yes
No

4. Do you prescribe antibiotic therapy for pericoronitis? Yes
No

5. Do you prescribe antibiotic therapy for necrotising periodontal disease? Yes
No

6. Do you prescribe antibiotic therapy for symptomatic irreversible pulpitis? Yes
No

7. Do you prescribe antibiotic therapy for asymptomatic periapical periodontitis? Yes
No

8. Do you prescribe antibiotic therapy for dry alveolitis? Yes
No

9. Do you prescribe antibiotic therapy for chronic periodontal disease? Yes
No

10. Do you prescribe antibiotic therapy for a periodontal abscess? Yes
No

11. Do you prescribe antibiotic therapy for necrotising ulcerative stomatitis? Yes
No

12. Do you prescribe antibiotic therapy for gingivitis? Yes
No

13. Do you prescribe antibiotic therapy for reversible pulpitis? Yes
No

14. Do you assess plaque control before the antibiotic is prescribed? Yes
No

15. Do you prescribe antibiotic therapy in patients with peri-implantitis? Yes
No

16. Do you follow any national guidelines for antibiotic prescription in dentistry? Yes
No
I am not aware of any guidelines regarding antibiotic therapy in
dentistry

3. Prophylaxis prescription

1. Do you prescribe antibiotic prophylaxis in patients at risk of bacterial endocarditis? Yes
No

1a. If yes, please indicate which therapy you choose a) Short: 1 h before surgery and every 8 h after surgery until the first

24 h are covered.

b) Ultrashort: administration 1 h before surgery.

¢) Amoxicillin + clavulanic acid: 1 g every 12 h for 6 days starting
the night before

(continued on next page)
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2. Do you prescribe antibiotic prophylaxis in patients who are to undergo extraction of the
third non-impacted molar?

2a. If yes, please indicate which therapy you choose

3. Do you prescribe antibiotic prophylaxis in patients who are to undergo semi-impacted
third molar extraction?

3a. If yes, please indicate which therapy you choose

4. Do you prescribe antibiotic prophylaxis in patients who are to undergo third molar
extraction inclusive?

4a. If yes, please indicate which therapy you choose

5. Do you prescribe antibiotic prophylaxis in patients who are to undergo single dental
implant placement (n = 1) ?

5a. If yes, please indicate which therapy you choose

6. Do you prescribe antibiotic prophylaxis in patients who are to undergo dental implant
placement (n > 1) ?

6a. If yes, please indicate which therapy you choose

7. Do you prescribe antibiotic prophylaxis in patients undergoing hard tissue
augmentation (GBR) ?

7a. If yes, please indicate which therapy you choose

8. Do you prescribe antibiotic prophylaxis in patients who have to undergo mucogingival
surgery?

8a. If yes, please indicate which therapy you choose

4. Antibiotic resistance

1. Are you aware of antibiotic resistance?

2. In your opinion, can climate change be related to antibiotic resistance and overuse?

3. In your opinion, can diet affect antibiotic resistance?

Yes

No

I do not perform this surgery

a) Short: 1 h before surgery and every 8 h after surgery until the first
24 h are covered.

b) Ultrashort: administration 1 h before surgery.

¢) Amoxicillin + clavulanic acid: 1 g every 12 h for 6 days starting
the night before

Yes

No

I do not perform this surgery

a) Short: 1 h before surgery and every 8 h after surgery until the first
24 h are covered.

b) Ultrashort: administration 1 h before surgery.

¢) Amoxicillin + clavulanic acid: 1 g every 12 h for 6 days starting
the night before

Yes

No

I do not perform this surgery

a) Short: 1 h before surgery and every 8 h after surgery until the first
24 h are covered.

b) Ultrashort: administration 1 h before surgery.

¢) Amoxicillin + clavulanic acid: 1 g every 12 h for 6 days starting
the night before

Yes

No

I do not perform this surgery

a) Short: 1 h before surgery and every 8 h after surgery until the first
24 h are covered.

b) Ultrashort: administration 1 h before surgery.

¢) Amoxicillin + clavulanic acid: 1 g every 12 h for 6 days starting
the night before

Yes

No

1 do not perform this surgery

a) Short: 1 h before surgery and every 8 h after surgery until the first
24 h are covered.

b) Ultrashort: administration 1 h before surgery.

¢) Amoxicillin + clavulanic acid: 1 g every 12 h for 6 days starting
the night before

Yes

No

I do not perform this surgery

a) Short: 1 h before surgery and every 8 h after surgery until the first
24 h are covered.

b) Ultrashort: administration 1 h before surgery.

¢) Amoxicillin + clavulanic acid: 1 g every 12 h for 6 days starting
the night before

Yes

No

I do not perform this surgery

a) Short: 1 h before surgery and every 8 h after surgery until the first
24 h are covered.

b) Ultrashort: administration 1 h before surgery.

¢) Amoxicillin + clavulanic acid: 1 g every 12 h for 6 days starting
the night before

Yes
No
I don’t know
Yes
No
I don’t know
Yes
No
I don’t know

Consequently, prescribing antibiotics has become a significant aspect of dental practice, and antibiotics account for the majority of
medicines prescribed by dentists. The prophylactic use of antibiotics is a cause for concern because the practice of using antibiotics for
surgical prophylaxis developed before the era of antimicrobial resistance [4]. Italy has among the highest levels of antimicrobial
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resistance in several bacterial species [5] and ranked ninth in Europe for systemic antibiotic administration in 2017 [6]. The irrational
and excessive use of antibiotics is a growing global public health issue. It is widely recognised that overuse or misuse of antibiotics
eventually leads to antimicrobial resistance [7,8]. Despite being a normal evolutionary process in microorganisms, resistance is
accelerated by the widespread use of antibiotics [9]. This phenomenon has emerged as a grave concern for global health and food
security, according to the World Health Organization [10], which recommends the development and implementation of national plans
to combat antimicrobial resistance [11]. This phenomenon claimed the lives of approximately 1.27 million individuals worldwide in
2019 and kill still 700.000 people every year [6]. However, this prospect is alarming, with predictions indicating that antimicrobial
resistance may cause more than 10 million deaths annually by 2050. This situation is further aggravated by the sluggish pace of
developing new antibiotics that cannot match the rapid evolution of antibiotic resistance [12]. According to a systematic review, there
is significant misuse of antibiotics for dental diseases in India, both in prophylactic and therapeutic settings, along with a prevalent
trend of self-medication by the general population [9]. It is important for dentists, as healthcare professionals responsible for pre-
scribing antibiotics, to recognise the potential role of antibiotics in the development of antibiotic resistance. Alarming data reveals that
up to 66 % of antibiotics prescribed in dental settings are not clinically indicated [13]. The use of antibiotics in dentistry is often
empirical, leading to the misuse of prophylaxis and antibiotic therapy [7,14].

In view of these considerations, this study aimed to assess, through a questionnaire, the clinical situations in which dentists in Italy
and Albania prescribe antibiotics, both for prophylactic and therapeutic purposes, to highlight if clinicians follow the guideline and if
there is a overprescription.

2. Materials and methods
2.1. Study design and sample selection

This questionnaire was administered in Italy and Albania between February 2023 and June 2023 through an anonymous Google
Form platform survey.

To achieve good sample stratification, stricter control, and perhaps a greater responsiveness rate, the subjects were chosen from
particular categories. The requirement for inclusion was membership of category associations. The following groups were specifically
examined in the present study:

e Dentists working in public and private offices located in Abruzzo (Italy), and members of the “National Association of Italian
Dentists” (ANDI- Associazione Nazionale Dentisti Italiani);

e Dentist working in public and private offices located in Tirana (Albania), and members of the “Order of the Albanian Dentist”
(USSH- Urdhri I Stomatologut Shqipetar)

Native speakers prepared the same questionnaires in different languages (Italian and Albanian). These two populations were
chosen because the numbers of dentists in the Abruzzo and Albanian regions were similar.

The pre-test was conducted with ten subjects, representative of the situation being investigated: The Regional President of ANDI
Abruzzo, two associate professors from the faculty of dentistry in Albania, one full professor and six volunteer dentists belonging to the
Dental Clinic in Italy University. Early reviews were useful for reducing potential biases and ensuring accurate statistical analyses. The
authors made essential changes to the question formulation in response to important feedback obtained from the participants during
the pre-test phase. This resulted in greater specificity and the elimination of certain queries. Subsequently, the amended questions were

Table 2
Demographic data distribution.

Demographic Data N Italian N Albanian

Mean Age 39.53 36.08

Sex Male 124 68.3 % 89 48.3 %
Female 57 31.7 % 91 51.7 %

Bachelor Medicine and Dentistry 20 10 % 8 5%
Dentistry 160 90 % 172 95 %

Specialisation Yes 88 48.9 % 68 37.8%
No 92 51.1 % 112 62.2 %

If yes, please state which one Oral surgery 52 60 % 34 50 %
Orthodontics 25 27.8 % 17 25.5 %
Paediatric Dentistry 11 122 % 16 24.5%

Workplace Private practice 174 69 % 135 75 %
University dental clinic 37 27 % 36 20 %
Hospital 5 3% 5 3%
Health insurance 2 1% 4 2%

Years of practice <5 55 30.6 % 58 30 %
5-10 61 33.9% 53 29.4 %
11-20 24 13.3 % 48 26.7 %
21-30 22 12.2% 15 9.4 %
>30 18 10 % 6 4.4 %
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distributed to the same individuals through the ANDI Abruzzo association and the order of the Albanian Dentist. Finally, the ques-
tionnaire was also made to be completed by those who performed the pretest.

A sample size calculation was conducted for a power of 80 %, with a sampling error set at 5 %, using a probability proportional to
the population size method, resulting in 292 participants (146 per group). Questionnaires were sent to 1300 Italian and 1300 Albanian
dentists.

2.2. Questionnaires

Questionnaires were created using Google Forms (Google LLC, Mountain View, California, United States) (Table 6), which allows
the construction of customised questionnaires that can later be extrapolated to a spreadsheet. All questionnaires were anonymous.

The questionnaire (Table 1) consisted of five sections. The first contained a privacy notice in which the dentist must consent to the
processing of personal data. The second section investigates independent variables, such as age, gender, nationality, place of work,
specialisation, and years of work. The third section deals with the prescription of antibiotics in conjunction with dental diseases, and
the frequency and type of antibiotics administered. The fourth section deals with antibiotic prophylaxis, which antibiotics and at what
dosage are administered before a particular procedure. The final section contained questions concerning drug resistance.

2.3. Variables and their definitions

The primary dependent variable in this study was the overall prescription quality, which was determined based on responses to 14
different clinical scenarios of antibiotic administration in the third part of the questionnaire. In each scenario, participants were asked
whether they would prescribe antibiotics. The appropriateness of antibiotic prescriptions was assessed according to the WHO Access,
Watch, Reserve Antibiotic Book” (AWaRe) [15], a globally recognised reference guide at the time of the study.

The second dependent variable was the prophylactic administration of antibiotics. Dentists were asked whether they would
administer antibiotics before different surgical procedures.

Table 3
Responses to the administration of antibiotics for therapeutic use.
Therapy administration Italian Albanian  P-value
Which of these classes of antibiotics is your first choice for Penicillins 96.6%  82.8% 0.0003"
antibiotic therapy? Macrolides 4.4 % 6.7 %
Cephalosporins - 8.3 %
Fluoroquinolones - 2.2%
Do you prescribe antibiotic therapy for an acute apical Yes 96.7%  84.4% <0.0001*
abscess? No 3.3% 15.6 %
Do you prescribe antibiotic therapy for a chronic apical Yes 335% 61.5% <0.0001"
abscess? No 66.5%  38.5%
Do you prescribe antibiotic therapy for pericoronitis? Yes 84 % 65 % <0.0001*
No 16 % 35%
Do you prescribe antibiotic therapy for necrotising Yes 90.6% 72.2% <0.0001"
periodontal disease? No 9.4 % 27.8 %
Do you prescribe antibiotic therapy for symptomatic Yes 442%  322% 0.0298°
irreversible pulpitis? No 55.8% 67.8%
Do you prescribe antibiotic therapy for asymptomatic Yes 199% 35% 0.0013°
periapical periodontitis? No 80.1% 65%
Do you prescribe antibiotic therapy for dry alveolitis? Yes 85.1% 68.9% 0.0004"
No 149% 31.1%
Do you prescribe antibiotic therapy for chronic periodontal Yes 6.1 % 22.8 % <0.0001*
disease? No 939% 77.2%
Do you prescribe antibiotic therapy for a periodontal abscess? ~ Yes 475% 80 % <0.0001"
No 52.5% 20 %
Do you prescribe antibiotic therapy for necrotising ulcerative ~ Yes 89.5% 69.4% <0.0001%
stomatitis? No 10.5%  30.6 %
.Do you prescribe antibiotic therapy for gingivitis? Yes 0.6 % 10 % <0.0001*
No 99.4% 90 %
Do you prescribe antibiotic therapy for reversible pulpitis? Yes 11 % 27.2% <0.0001"
No 89 % 72.8 %
Do you assess plaque control before the antibiotic is Yes 254% 589 % <0.0001*
prescribed? No 746% 411 %
Do you prescribe antibiotic therapy in patients with peri- Yes 841% 73.1% 0.0129°
implantitis? No 159% 269%
Do you follow any national guidelines for antibiotic Yes 261% 32% 0.0008"
prescription in dentistry No 381% 21.3%
I am not aware of any guidelines regarding antibiotic 35.8%  46.6 %

therapy in dentistry

@ Significance for chi-square test, p < 0.05.



Table 4

Multiple logistic regression of antibiotic therapeutic administration: odds ratio (95 % CI); In bold statistical significance p value < 0.001.

Country Gender No Specialisation Oral Surgery Pedodontics Orthodontics Age in years
Odds ratio (95 % CI)
Apical Acute Abscess 5.424 (2.147-16.30) 1.713 1.531 1.467 (0.2693-10.43) 0.7087 2.181 (0.3660-17.05) 0.9939
(0.7789-3.846) (0.2795-10.38) (0.1063-5.984) (0.9617-1.030)
Chronic apical abscess 0.273 1.654 2.044 1.408 (0.4614-4.535) 1.361 (0.4435-4.151) 1.740 (0.5846-5.410) 1.016 (0.9972-1.036)
(0.1666-0.443) (1.024-2.699) (0.6764-6.517)
Pericoronitis 2.205 (1.293-3.819) 1.088 1.653 1.639 (0.440-7.169) 4.673 (1.116-25.85) 1.424 (0.3265-6.738) 1.027 (1.003-1.053)

Necrotising periodontal disease

Symptomatic irreversible pulpitis

Asymptomatic periapical
periodontitis

Dry alveolitis

Chronic periodontal disease

Periodontal abscess

Necrotising ulcerative stomatitis

Reversible pulpitis

3.355 (1.728-6.880)
1.395 (0.8676-2.247)

0.2678
(0.147-0.471)
2.111 (1.213-3.740)

0.1907
(0.080-0.409)
0.2051
(0.119-0.343)

4.079 (2.179-8.034)

0.257
(0.1325-0.479)

(0.6331-1.857)
1877 (1.032-3.443)

1.578
(0.9746-2.573)
2.168
(1.256-3.808)
1.391
(0.8078-2.391)
0.6838
(0.351-1.323)
1.054 (0.628-1.771)

1.412 (0.793-2.518)

2.586
(1.369-5.066)

(0.4431-7.131)
0.3246
(0.081-1.240)
1.213
(0.3924-3.771)
2.824 (0.819-10.04)

1.776
(0.4919-7.337)
1.817 (0.425-7.327)

6.030
(1.583-26.38)
0.6073
(0.172-2.107)
0.845
(0.1501-3.998)

0.4484
(0.1152-1.726)
1.216 (0.3881-3.797)
1.404 (0.4041-4.927)
2.456 (0.6720-10.50)
1.334 (0.3046-5.263)
3.770 (0.975-16.94)
0.4562

(0.1294-1.608)
0.5067 (0.088-2.345)

0.7028
(0.1858-2.810)
0.8488
(0.2752-2.645)

2.211 (0.6006-8.248)

1.470 (0.3965-6.013)
2.566 (0.5442-11.59)
1.512 (0.4113-5.352)
0.6133

(0.1722-2.262)
0.5067 (0.008-1.252)

0.2554 (0.057-1.013)
1.690 (0.5662-5.248)
1.872 (0.5241-7.039)
2.165 (0.6030-8.486)
1.361 (0.3089-5.896)
4.640 (1.439-16.52)
0.4151

(0.1097-1.482)
0.844 (0.115-5.438)

1.023 (0.9954-1.055)

1.031 (1.013-1.051)

1.049 (1.028-1.072)

1.009 (0.9862-1.033)

1.015 (0.986-1.043)

1.019 (0.9985-1.040)

0.9959 (0.972-1.021)

1.030 (1.006-1.054)
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Table 5
Antibiotic prophylaxis by Italian and Albanian dentists.
Antibiotic Prophylaxis Italian  Albanian  p-value
1. Do you prescribe antibiotic prophylaxis in patients at risk of Yes 100% 944 % <0,0017%
bacterial endocarditis? No - 5.6 %
If yes, please indicate which therapy you choose Short: 1 h before surgery and every 8 h after surgery 10 % 21 %
until the first 24 h are covered
Ultrashort: administration 1 h before surgery 1.5% 11 %
Amoxicillin + clavulanic acid: 1 g every 12h for6  88.5 68 %
days starting the night before %
2. Do you prescribe antibiotic prophylaxis in patients who are to Yes 81.2 42.8 % <0.0001*
undergo extraction of the third non-impacted molar? %
No 14.9 40 %
%
I do not perform this surgery 3.9% 17.2 %
If yes, please indicate which therapy you choose Short: 1 h before surgery and every 8 h after surgery 15 % 12.5%
until the first 24 h are covered
Ultrashort: administration 1 h before surgery 50 % 7.5 %
Amoxicillin + clavulanic acid: 1 g every 12hfor6 35 % 80 %
days starting the night before
3. Do you prescribe antibiotic prophylaxis in patients who are to Yes 87.8 55 % <0.0001*
undergo semi-impacted third molar extraction? %
No 6.1 % 30 %
1 do not perform this surgery 6.1 % 15 %
If yes, please indicate which therapy you choose Short: 1 h before surgery and every 8 h after surgery ~ 22.8 15 %
until the first 24 h are covered %
Ultrashort: administration 1 h before surgery 39.9 5%
%
Amoxicillin + clavulanic acid: 1 g every 12h for6  37.3 80 %
days starting the night before %
4. Do you prescribe antibiotic prophylaxis in patients who are to Yes 87.8 69.4 % <0.0001*
undergo third molar extraction impacted? %
No 3.3% 16.1 %
1 do not perform this surgery 8.8 % 14.4 %
If yes, please indicate which therapy you choose Short: 1 h before surgery and every 8 h after surgery 21 % 13 %
until the first 24 h are covered
Ultrashort: administration 1 h before surgery 4.5 % 27 %
Amoxicillin + clavulanic acid: 1 g every 12h for6  74.5 60 %
days starting the night before %
5. Do you prescribe antibiotic prophylaxis in patients who are to Yes 75.7 66.1 % 0,0585
undergo single dental implant placement (n = 1) ? %
No 5% 10.6 %
I do not perform this surgery 19.3 23.3 %
If yes, please indicate which therapy you choose Short: 1 h before surgery and every 8 h after surgery ~ 24.1 17 %
until the first 24 h are covered %
Ultrashort: administration 1 h before surgery 5.1 % 3%
Amoxicillin + clavulanic acid: 1 g every 12h for6  70.8 80 %
days starting the night before %
6. Do you prescribe antibiotic prophylaxis in patients who are to Yes 75.1 69.4 % 0.1513
undergo dental implant placement (n > 1) ? %
No 3.3% 7.8 %
I do not perform this surgery 21.5 22.8 %
%
If yes, please indicate which therapy you choose Short: 1 h before surgery and every 8 h after surgery 5.8 % 10 %
until the first 24 h are covered
Ultrashort: administration 1 h before surgery 2.2% 5%
Amoxicillin + clavulanic acid: 1 g every 12hfor6 92 % 85 %
days starting the night before
7. Do you prescribe antibiotic prophylaxis in patients undergoing Yes 66.9 58.3 % 0.0789
hard tissue augmentation (GBR) ? %
No 2.2% 6.1 %
I do not perform this surgery 30.9 35.6 %
%
If yes, please indicate which therapy you choose Short: 1 h before surgery and every 8 h after surgery 5.8 % 9%
until the first 24 h are covered
Ultrashort: administration 1 h before surgery - 1%
Amoxicillin + clavulanic acid: 1 g every 12hfor6  94.2 90 %
days starting the night before %
8. Do you prescribe antibiotic prophylaxis in patients who have to Yes 63 % 49.4 % 0.0079"
undergo mucogingival surgery? No 5% 12.3 %
1 do not perform this surgery 32% 38.3 %

(continued on next page)
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Table 5 (continued)

Antibiotic Prophylaxis Italian Albanian  p-value
If yes, please indicate which therapy you choose Short: 1 h before surgery and every 8 h after surgery 0.9 % 16.1 %

until the first 24 h are covered

Ultrashort: administration 1 h before surgery 3.5% 2.2%

Amoxicillin + clavulanic acid: 1 g every 12h for6  95.6 81.7 %

days starting the night before %

@ Significance for chi-square test, p < 0.05.

Table 6
Antibiotic resistance, climate and diet.
Antibiotic resistance Italian Albanian p-value
Are you aware of antibiotic resistance? Yes 100 % 96.7 % 0.0135
No - 3.3%
In your opinion, can climate change be related to antibiotic resistance and overuse? Yes 56.9 % 411 % 0.0051
No 13.8 % 23.9%
I don’t know 29.3 % 35%
In your opinion, can diet affect antibiotic resistance? Yes 70 % 42.2 % <0.0001*
No 7.8 % 22.2%
I don’t know 22.2% 35.6 %

@ Significance for chi-square test, p < 0.05.
2.4. Statistical analysis

Data processing and analysis included statistical methodologies focusing on frequency distribution within the unaltered data
analysis. Given the nature of our survey, we calculated descriptive statistics for most of the questions. Each question involved
determining the percentage of respondents who provided a specific answer by considering the total number of responses to that
question. Along with descriptive statistics, we used the chi-square test to assess the association between dichotomous variables. The
data were organised in a 2 x 2 contingency table, and the chi-square value was calculated by comparison at a significance level of p <
0.05. Multiple logistic regression was used to assess the effects of several independent variables on categorical dependent variables. All
statistical comparisons were conducted at a significance level of p < 0.05. The statistical analyses were executed using GraphPad
version 8 (GraphPad Software, 2365 Northsides Dr. Suite 560, San Diego, CA 92108, USA), a software package specifically designed for
statistical analysis and Microsoft Excell (Microsoft Corporation, Washington, United States) for descriptive statistic.

2.5. Ethical consideration

Prior to the survey, all participants completed the first section of the survey to provide informed consent in accordance with the
guidelines outlined in the EU General Data Protection Regulation GDPR (UE) n. 2016/679 for Italy and the Data Protection Act 9887/
2008 for Albania. On January 20, 2023, the Ethical committee of the University in Albania approved the study protocol. To ensure
complete anonymity, the survey was designed such that the identification of respondents based on their responses was impossible.
Furthermore, the participants were fully informed about the nature of the study and voluntarily chose to participate.

3. Results

A total of 180 Italian and 180 Albanian dentists completed the questionnaires. Table 2 shows the demographic data obtained from
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Fig. 1. Gender distribution according to age groups in Italian dentists.
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the questionnaires administered to dentists. In Italy, 123 participants (68.3 %) were male and 57 (31.7 %) were female aged between
25 and 68 years. In Albania, 87 (48.3 %) dentists were male and 93 (51.7 %) were female and aged 23-68 years. Figs. 1 and 2 show the
sex distributions according to age group of Italian and Albanian dentists (Table 2).

Table 3 shows the responses of Italian and Albanian dentists to the therapeutic administration of antibiotics to patients with
different pathologies. Interestingly, for all answers, there was a statistically significant difference in the administration of antibiotics
between the Italian and Albanian dentists. Furthermore, the results show that in Italy, there is still a predominant use of penicillin
(96.6 %), whereas in Albania, there is greater diversification of antibiotics. Furthermore, we can see that rightly for gingivitis (Italian:
0.6 %, Albanian: 10 %) and reversible pulpitis (Italian: 11 %, Albanian: 27.2 %) there is a low rate of antibiotic administration, clinical
situations where antibiotic administration is not required. However, it can be seen that in Albania there is a higher antibiotic uptake in
gingivitis and reversible pulpitis. Regarding periodontal abscesses, 80 % of dentists in Albania tended to administer antibiotic therapy
compared with 47.5 % of Italian dentists (Table 3).

Table 4 shows the results of the multiple logistic regression assessing the relationship between various dental diseases and dentists’
antibiotic prescription patterns, considering parameters such as nationality, sex, specialty, and age. It is noteworthy that the age of the
dentist affects the choice of antibiotic administration according to pathology, as an Odds Ratio (OR) > 1 can be observed, except for
some diseases where there seems to be no correlation (apical acute abscess and necrotising ulcerative stomatitis). Nationality seemed
to influence the choice of antibiotic administration for diseases such as acute apical abscess (OR: 5.424; CI: 2.147-16.30), pericoronitis
(OR: 2.205; CI: 1.293-3.819), dry alveolitis (OR: 2.111; CI: 1.213-3.740) and necrotising ulcerative stomatitis (OR: 4.079; CI:
2.179-8.034). Sex is also significant for antibiotic administration; it does not seem to be crucial for chronic periodontitis alone (OR:
0.6838; CI: 0.351-1.323) (Table 4).

Table 5 summarises antibiotic prophylaxis in different surgical procedures. Italian dentists tended to prescribe antibiotic pro-
phylaxis in patients at risk of bacterial endocarditis. (100 %), whereas 88.8 % of patients were administered antibiotic therapy with
amoxicillin and clavulanic acid (1 g every 12 h for 6 days starting the evening before), unlike Albanian dentists, where 94.4 % tended
to administer antibiotic prophylaxis in patients with risk of bacterial endocarditis and 21 % of dentists preferred short therapy.

There was no statistically significant difference with regard to more complex surgical interventions such as hard tissue augmen-
tation (p < 0.0789). There was a significant difference with regard to less invasive interventions, such as extraction of the third molar,
which was not impacted (p < 0.0001), semi-impacted (p < 0.0001), and totally impacted (p < 0.0001). Regarding implant placement,
Italian and Albanian dentists tended to administer antibiotics prophylactically for both single and multiple implants. There were no
statistically significant differences between the two populations for antibiotic administration in single (p < 0.0585) and multiple (p <
0.1513) implants. In addition, there was a preference for the administration of amoxicillin + clavulanic acid (1 g every 12 h for 6 days
starting the night before) for both single (Italian: 70.8 %, Albanian: 80 %) and multiple implants (Italian: 92 %, Albanian: 85 %)
(Table 5).

Table 6 shows the responses of Italian and Albanian dentists to antibiotic resistance. There were no significant differences in
antibiotic resistance (p < 0.0135) or climate change (p < 0.0051). However, there was a significant difference in nutritional status (p
< 0.0001) (Table 6).

4. Discussion

To date, millions of lives have been saved thanks to the use of antibiotics, although in recent years their inappropriate and reckless
use has fuelled the emergence of antibiotic resistance [16]. During the COVID-19 pandemic, dental care was severely restricted leading
to an increase in antibiotic prescriptions by dentists [17]. In fact, it is estimated that dentists prescribe between 7 % and 11 % of all
antibiotics for therapeutic and prophylactic reasons [18]. Our questionnaire revealed that both Italian and Albanian dentists tended to
abuse antibiotics for both therapeutic and prophylactic purposes. The appropriateness of prescribing antibiotic therapy was assessed
according to the “WHO Access, Watch, Reserve Antibiotic Book [15], a globally recognised reference guide at the time of the study that
states that only certain conditions require antibiotic therapy. Patients with gingivitis, periodontitis, dry alveolitis, or reversible pulpitis
did not require antibiotic therapy. Unfortunately, the questionnaire showed that antibiotic therapy is also used for these conditions
(Table 3), except in Italy for gingivitis, where only 0.6 % of dentists prescribed antibiotics (Table 3). The questionnaire shows that
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dentists in Italy and Albania prescribe antibiotic prophylaxis for patients at risk of bacterial endocarditis. However, a Cochrane review
pointed out that to date there is still no evidence on the effectiveness or ineffectiveness of antibiotic prophylaxis in reducing the risk of
bacterial endocarditis following invasive dental procedures [19]. A periodontal abscess is also a condition that does not require
antibiotic therapy as it can be drained by cleaning the periodontal pocket or eradicated by extraction of the tooth, although some
studies suggest the use of antibiotic therapy if systemic problems occur [20]. This shows how, unfortunately, antibiotics are still abused
for conditions that do not require them. However, the AWaRe mentions the conditions in which antibiotic therapy is indicated.
Conditions such as abscesses, pericoronitis, necrotising ulcerative stomatitis, and necrotising periodontal disease require antibiotic
therapy to prevent systemic complications. Antibiotics are indicated for the treatment of acute dental abscesses [21] as they can spread
the infection throughout the body. Our data showed that 96.7 % of Italian and 84.4 % of Albanian dentists prescribed antibiotic
therapy for abscesses. These data are in agreement with a study by Loume et al. where an 89.1 % administration rate was observed for
acute abscesses [22]. Pericoronitis affects 4.92 % of people, and 95 % of cases involve the lower third molar [23]. Our results show that
84 % of Italian dentists and 65 % of Albanian dentists prescribe antibiotic therapy, in agreement with a review in which 74 % of
dentists prescribed it, although the authors state that it should only be used in cases of severe pericoronitis with systemic involvement
[24]. No specific drug prescription protocol exists [25]. In our questionnaire, 84.1 % of Italian and 73.1 % of Albanian dentists
administered antibiotics for periimplantitis. However, AWaRe’s book provides no indication for antibiotic treatment for this clinical
condition. A recent review states that there is still no specific antibiotic protocol for the treatment of periimplantitis, but the systemic
use of metronidazole plus ultrasonic debridement may improve non-surgical treatment [26]. However, De Waal et al. affirm that
amoxicillin + metronidazole systemic antibiotic therapy does not improve clinical or microbiological outcomes of non-surgical per-
i-implantitis treatment and should not be used frequently [27].

The results of our questionnaire showed that both Italian and Albanian dentists often prescribed amoxicillin and clavulanic acid for
wisdom tooth extractions. These results are consistent with those of a literature review that revealed that penicillin, with or without
the addition of clavulanic acid, are the most commonly used class of antibiotics for the extraction of wisdom teeth. However, the
authors concluded that the administration of penicillin as a preventive measure to avoid infections during wisdom tooth extraction
may be more harmful than beneficial to patients [28]. In fact, even a Cochrane review points out that there is low evidence on the
efficacy of antibiotic prophylaxis in reducing dry alveoloitis or infection after third molar removal when compared with a placebo,
stating that treating 19 patients with antibiotic therapy could prevent a single person from becoming infected. However, the authors
caution clinicians, stating that antibiotic prophylaxis should be administered by carefully assessing the general health status of patients
[29]. Some studies have demonstrated the non-superiority of antibiotic administration for implant placement, where 2 g of amoxicillin
before implant placement is of limited benefit and should be avoided in most cases [30]. On the other hand, the results of a
meta-analysis show how a single dose of pre-operative antibiotic can reduce the occurrence of implant failure [31]. There is no
contemporary evidence to support routine prescription of antibiotics to healthy patients for surgical procedures carried out on healthy
tissues, such as placement of dental implants or removal of unerupted third molars, as the available double-blind randomised
controlled trials do not demonstrate any improvement in clinical outcomes [32]. Our questionnaire also showed that the more invasive
the interventions, the more likely there was a tendency to prescribe antibiotics at a higher dose. In fact, in guided bone regeneration,
both Italian and Albanian dentists administer antibiotic prophylaxis with “Amoxicillin + clavulanic acid:1 g every 12 h for 6 days
starting the night before” (Italian: 94.2 %, Albanian: 90 %). However, a recent review has shown that 2-3 g of amoxicillin before
surgery is sufficient to both reduce implant failure and decrease the bacterial load in grafted bone particles [33]. The same applies to
mucogingival surgery, with both Italian (63 %) and Albanian (43.4 %) dentists prescribing antibiotics, mostly “amoxicillin + clav-
ulanic acid: 1 g every 12 h for 6 days starting the night before” (Italian: 95.6 %, Albanian: 81.7 %). It can also be seen from the
questionnaire that most dentists tend to prescribe amoxicillin + clavulanic acid. In fact, it was seen that this is more widely used in
many countries although it has more side effects, especially gastrointestinal, than amoxicillin alone [34]. A review of the most
frequently used antibiotics by dentists states that the combination of amoxicillin + clavulanic acid should be used in severe cases of
odontogenic infection such as abscesses and pulpitis, however considering the side effects such as hepatotoxicity and alteration of the
normal gastrointestinal microbiota [21].

Another important aspect to note from the questionnaire was that only a limited percentage of dentists followed the guidelines for
antibiotic administration in dentistry. Similar results have also been reported by other authors [35-37]. Hence, there is a need to
disseminate national guidelines widely. Other factors, such as experience and working environment, may worsen the quality of the
prescription. These results may be useful in implementing dental education [38] Antibiotic-resistant bacteria are increasing and
threaten public health. Therefore, prescribers are responsible for limiting antibiotic use of antibiotics [39,40]. Moreover, it should be
emphasized that there is a lack of clear and specific guidelines for each dental condition. In fact, a study revealed that out of 6 antibiotic
prescriptions, 5 did not follow the guidelines [41]. Furthermore, it is highlighted that not only in Italy and Albania is there an overdose
of antibiotics. In fact, a study revealed how dentists in Turkey also overprescribe antibiotics. The authors emphasise the importance of
continuous education on the rational use of antibiotics to educate the dentist in their administration [42].

4.1. Strenghts

The major strength of our article was to highlight an alarming situation regarding prophylactic and therapeutic antibiotic pre-
scription for dental conditions. Clinicians do not follow guidelines and prescribe antibiotics even for conditions where they are not
needed. 38.1 % of the clinicians in italy and 21.3 % in albania do not follow the guidelines, even 35.8 % in italy and 46.6 % in albania
are not aware of the existence of guidelines concerning the administration of antibiotics in dentistry. it is necessary for all clinicians to
be educated on the use of antibiotics in order to decrease the occurrence of antibiotic resistance and there is a need for greater visibility
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of the guidelines so that they are easily available and consultable, both for the clinician and the patient.

4.2. Limits

Certainly, the low response rate from clinicians in both Italy and Albania is a limitation of our study. Unfortunately, although 1300
questionnaires were sent out in both Italy and Albania, only 180 clinicians per country had time to answer the questionnaire. Perhaps a
higher response rate would have given more emphasis to this important topic. A second limitation is also the different continuing
education that exists between the two countries. In Italy, clinicians, in order to practise, are obliged to attend refresher courses in order
to obtain training credits that guarantee constant updating. This obligation does not exist in Albania.

5. Conclusions

From our perspective, dentists, as professionals, often tend to prescribe more antibiotics than necessary for therapeutic purposes.
This inclination has the potential to contribute to the spread of drug resistance which is an urgent concern for the medical community.
To address this issue, healthcare providers must exercise caution when administering antibiotics to prevent the emergence of
antibiotic-resistant bacterial strains. Evaluating each patient’s needs and considering alternative treatments when appropriate, den-
tists play a vital role in addressing this problem and promoting appropriate antibiotic usage.

Therefore, dentists should exercise caution in prescription practices. Antibiotics should be prescribed only when there was a
medical need. Following national guidelines, exercising judgment, and limiting the use of antibiotics to cases where they are truly
essential, dentists can help mitigate the growing threat of antibiotic resistance.
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