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Abstract: In this study, we aimed to explore the trends among dentists in the Dominican Republic
of providing antibiotic prescriptions to pregnant/breastfeeding dental patients. A survey was
conducted among 98 dentists, using a self-administered questionnaire, about their knowledge and
attitudes regarding antibiotic usage in pregnant/lactating women and the translation of these into
practice. The majority of the survey population were female dentists (63.3%) aged 45–54 years. A
chi-square test showed statistically significant differences in the knowledge sources between older
and younger dentists, with a minority having chosen scientific literature as a source (p-value of
0.04). There were statistically significant associations between gender and certain attitudes and
practice-based questions, with p-values of 0.04 and 0.01, respectively. The Spearman’s correlation
test showed a statistically significant correlation between knowledge and attitude (p-value 0.001),
whereas no correlation was found with practice (p-value 0.23). A multiple response analysis showed
that the majority of the respondents chose the second and third trimester for antibiotic prescriptions
for acute conditions such as cellulitis, periodontal abscess, and pericoronitis. Most dentists had
sufficient knowledge about antibiotic usage in pregnant/lactating women, but it did not translate into
practice, and a certain proportion of the participants followed incongruent drug prescription. These
findings can be used to focus on judicious antibiotic usage by dentists in the Dominican Republic.

Keywords: antibiotics; KAP survey; Dominican Republic; pregnant; breastfeeding

1. Introduction

Resistance to antimicrobial drugs poses a serious threat to human life and may result
in detrimental economic and public health burdens [1]. Antibiotic resistance can be due
to the following: (i) bacterial mutation and subsequent selective adaptation of bacteria
to sublethal exposure to drugs and (ii) spread of mobile genetic elements (e.g., plasmids
and transposons) by the recombination process. As a result, bacteria no longer respond to
antibiotics that can kill or potentially inhibit their growth. It is imperative to control the
spread of antibiotic resistance, since it has been observed that, by the time the resistant trait
is identified, it has already spread widely in nature [2]. The resistance is due to antibiotic
resistance genes (ARGs), which can be found in bacterial communities existing in various
environments (food, soil, and waterways) as well as the human body. These communities
are also known as microbiomes, and they consist of an ecosystem made of commensals,
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symbionts, and pathogenic microorganisms. ARGs, also known as resistomes, can be found
within this ecosystem [3].

It has been reported that 40–50% of antibiotic prescriptions worldwide are unwar-
ranted, and dentistry accounts for about 3–11% of these prescriptions [4]. With clinicians
significantly contributing to this trend, there is an impetus for understanding the ramifica-
tions of clinical decisions beyond the dental chair [5]. It has been observed that about 66%
of the antibiotics prescribed in a dental setting may not have an indication. For disease
control, prevention is a key factor, and dentists can fulfil their responsibility for control-
ling antibiotic resistance by adhering to the following guidelines: (i) achieve an accurate
diagnosis before antibiotic prescription; (ii) use appropriate antibiotics for the presenting
clinical diagnosis based on the microbiology; (iii) use a narrow spectrum of antibiotics,
where possible [6,7].

Common infections during pregnancy are treated through antibiotics to prevent mater-
nal or neonatal infections during delivery or postpartum following cesarean surgery [8,9].
Studies conducted in Canada and the Netherlands have reported that about 20–25% of
women receive antibiotics at some point during their pregnancy [10,11]. In addition, it has
been shown that one in five women in Europe has been prescribed at least one antibiotic
during pregnancy, and the rate is double that in the United States [12]. However, it is
prudent to note that a decision to prescribe antibiotics in pregnant women would follow a
risk–benefit analysis [13].

Good oral health and control of disease can increase the quality of life and protect
women’s general health. In turn, pathogenic organisms have the potential to be transmitted
from mother to child. Some antibiotic groups are contraindicated during pregnancy and
breastfeeding due to major side effects [14]. These side effects include alterations in the
bowel and gut flora and direct effects that may or may not be dose dependent [15]. The most
commonly used antibiotics in dentistry are penicillins (such as amoxicillin and ampicillin)
and cephalosporins (such as cephalexin and cefaclor), which are generally considered to be
safe during pregnancy. Traditionally, tetracyclines have been contraindicated in pregnant
and lactating women because of the possibility of permanent tooth staining in the develop-
ing fetus and because of the risk of hepatotoxicity in pregnant women. Second-generation
tetracyclines, such as doxycycline, have fewer side effects, though it is unclear whether they
can cause permanent tooth staining when prescribed for pregnant women [16]. The other
drugs to be used with caution following a risk–benefit analysis include fluoroquinolones,
macrolides (excluding azithromycin), polymyxins, and oxazolidinones [14].

A Centers for Disease Control and Prevention study, based on a survey, reported that,
in general, breastfeeding occurred in the early postpartum period, six months, and twelve
months following delivery at percentages of 81.9, 60.6, and 34.1, respectively [15]. Drug
prescriptions for such patients are reliant on the drug concentration in the milk; in most
cases, the drugs considered acceptable during pregnancy can also be used during lactation.
However, some drugs have a small molecular size, and the concentration can become high
in breast milk; some also have a longer half-life period [17,18]. Many antibiotics, such as
amoxicillin, ampicillin, azithromycin, and cephalexin, can be safely used during breastfeed-
ing, but caution has to be exercised regarding the use of fluoroquinolones, erythromycin,
tetraycline, and clotrimoxazole, as they were found to be in higher concentrations in breast
milk, with increased potential for adverse effects [19].

Antibiotic drug therapy continues to be an essential therapeutic component in den-
tistry. Although guidelines are available, dentists may not always be aware of the current
regulations regarding antibiotic prescriptions [20]. According to the literature on dentistry,
antibiotics should be prescribed to healthy patients as a prophylactic measure in cases
of surgery for the removal of benign tumors, exodontia of impacted teeth, surgery for
the placement of implants, bone grafting, and periapical surgery. Antibiotics are also
recommended for acute infections such as ulceronecrotising gingivitis, aggressive localized
periodontitis, periodontal abscess, acute apical abscess, peri-implantitis, pericoronitis, and
cellulitis, among others [20–24].
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For pregnant and breastfeeding women, the same indications should be applied as for
non-pregnant and non-lactating women, taking into account that the antibiotic of choice
should not cause any alterations in the fetus or the infant [21,25].

The development of resistance to antibiotic drugs is a natural phenomenon, but it can
become accentuated due to improper usage or misuse of antibiotics [26]. The prevention of
antibiotic misuse can have global implications for preventing the development and spread
of antibiotic-resistant bacterial strains [20]. The present study aimed to understand the
knowledge, attitudes, and practices among dentists in the Dominican Republic regarding
providing antibiotic prescriptions to pregnant and breastfeeding dental patients.

2. Results

In this study, a knowledge, attitude, and practice (KAP) survey was conducted among
98 dental practitioners; the majority of the respondents were female dentists, i.e., 63.3%
(n = 62). Among the female dentists, the majority of the participants (n = 25) belonged
to the 45–54 age group, followed by those (n = 22) who belonged to the 35–44 age group.
Nearly half of the respondents among the male dentists belonged to the 25–34, 55–64, and
over 65 years age groups (Table 1).

Table 1. Descriptive statistics on the distribution of study participants based on age and gender.

Age Groups Gender
Total, N (%)

Male, N (%) Female, N (%)

25–34 years 7 (50.0) 7 (50.0) 14 (100.0)
35–44 years 15 (40.5) 22 (59.5) 37 (100.0)
45–54 years 6 (19.4) 25 (80.6) 31 (100.0)
55–64 years 6 (50.0) 6 (50.0) 12 (100.0)

over 65 years 2 (50.0) 2 (50.0) 4 (100.0)
Total 36 (36.7) 62 (63.3) 98 (100.0)

There were no statistically significant differences observed among the different age
groups and their responses to the attitude and practice questions on antibiotic prescriptions
in pregnant and breastfeeding women. There was a statistically significant difference
(p-value < 0.04) observed for a knowledge-based question that assessed the sources of
the dentists’ knowledge about prescriptions of antibiotics to breastfeeding women; 75%
of the over 65 years age group responded that they acquired their knowledge during
undergraduate studies, whereas 33.3% of the 55–64 age group acquired their knowledge
from the scientific literature. About 64.3% of the predominantly younger population
of dentists (25–34 years) answered that they obtained their knowledge from specialized
websites (Table 2).

From the chi-square test, it can be observed that there are statistically significant
differences according to the gender of the study population in their responses regarding
attitude and the practice of providing antibiotic prescriptions to pregnant and breastfeeding
women. About 94.4% of the male dentists prescribed antibiotics to breastfeeding women as
compared with 30.6% of their female counterparts (p-value of 0.04). There were statistically
significant differences between the male and female study populations based on the practice
question on the type of antibiotic prescribed to pregnant women, with a p-value of 0.01.
Nearly half of the male dentists (47.2%) prescribed amoxicillin 875 mg + clavulanic acid,
followed by 38.9% who prescribed amoxicillin 500 mg; the least prescribed antibiotic
was clindamycin (300 mg) at 2.8%. Some male dentists did not recommend prescribing
metronidazole (500 mg) or clindamycin (600 mg) to pregnant women (Table 3).
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Table 2. Chi-squared test for associations among different age groups and knowledge, attitude, and practice questions.

Questions
Age Group in Years, N (%) Chi-Square

Value
p-

Value25–34 35–44 45–54 55–64 Over 65

What knowledge do you rely
on for prescribing antibiotics

to pregnant women?

Knowledge acquired
during undergraduate

studies
8 (57.1) 26 (70.3) 24 (77.4) 7 (58.3) 4 (100)

7.29 0.50
Knowledge of scientific

literature 4 (28.6) 10 (27.0) 4 (12.9) 4 (33.3) 0 (0)

Specialized websites 2 (14.3) 1(2.7) 3 (9.7) 1 (8.3) 0 (0)

On what knowledge do you
base the prescription of

antibiotics to breastfeeding
women?

Knowledge acquired
during undergraduate

studies
2 (14.3) 17 (45.9) 17 (54.8) 4 (33.3) 3 (75.0)

15.63 0.04 *
Knowledge of scientific

literature 3 (21.4) 2 (5.4) 6 (19.4) 4 (33.3) 0 (0)

Specialized websites 9 (64.3) 18 (48.6) 8 (25.8) 4 (33.3) 1 (25.0)

Do you always take into
account in the medical

history whether a woman is
breastfeeding?

Yes 11 (78.6) 30 (81.1) 20 (64.5) 8 (66.7) 3 (75.0)
2.85 0.58

No 3 (21.4) 7 (18.9) 11 (35.5) 4 (33.3) 1 (25.0)

Do you prescribe antibiotics
to breastfeeding women?

Yes 12 (85.7) 27 (73.0) 26 (83.9) 10 (83.3) 2 (50.0)
3.73 0.44

No 2 (14.3) 10 (27.0) 5 (16.1) 2 (16.7) 2 (50.0)

Which of the following
antibiotics do you usually
prescribe, if necessary, to

pregnant women?

Amoxicillin 500 mg 6 (42.9) 13 (35.1) 22 (71.0) 7 (58.3) 2 (50.0)

22.82 0.53

Azithromycin 500 mg 2 (14.3) 2 (5.4) 1 (3.2) 0 (0) 0 (0)
Amoxicillin 875 mg +

clavulanic acid 6 (42.9) 13 (35.1) 3 (9.7) 4 (33.3) 1 (25.0)

Clindamycin 300 mg 0 (0) 3 (8.1) 1 (3.2) 0 (0) 0 (0)
Clindamycin 600 mg 0 (0) 0 (0) 1 (3.2) 0 (0) 0 (0)

Metronidazole 500 mg 0 (0) 1 (2.7) 1 (3.2) 0 (0) 0 (0)
No answer 0 (0) 5 (13.5) 2 (6.5) 1 (8.3) 1 (25.0)

Which of the following
antibiotics do you usually
prescribe, if necessary, to

breastfeeding women?

Amoxicillin 500 mg 7 (50.0) 18 (48.6) 21 (67.7) 9 (75.0) 1 (25.0)

33.10 0.10

Azithromycin 500 mg 1 (7.1) 0 (0) 1 (3.2) 0 (0) 0 (0)
Amoxicillin 875 mg +

clavulanic acid 0 (0) 10 (27.0) 1 (3.2) 2 (16.7) 3 (75.0)

Clindamycin 300 mg 0 (0) 1 (2.7) 0 (0) 0 (0) 0 (0)
Clindamycin 600 mg 0 (0) 0 (0) 1 (3.2) 0 (0) 0 (0)

Metronidazole 500 mg 0 (0) 0 (0) 1 (3.2) 0 (0) 0 (0)
No answer 6 (42.9) 8 (21.6) 6 (19.4) 1 (8.3) 0 (0)

* Statistical significant differences.

The antibiotic of choice for pregnant women was amoxicillin (500 mg), chosen by more
than half (58.1%) of the female dentist study population. It was followed by amoxicillin
(875 mg) plus clavulanic acid, which was recommended by 16.1% of female dentists.
The least recommended antibiotics for pregnant women among the female dentists were
azithromycin (500 mg) (3.2%), metronidazole (500 mg) (3.2%), and clindamycin (600 mg)
(1.6%). Another noteworthy finding was that 12.6% of the female dentists did not have
an answer on the choice of antibiotics for pregnant women as compared with 2.8% of
their male counterparts (Table 3). The Spearman’s correlation test observed that there
was a statistically significant correlation between knowledge and attitude scores, with a
correlation coefficient (rho) of 0.34 and p-value of 0.001; however, a correlation coefficient
value of 0.34 is considered to be a weak correlation. There was no significant correlation
between knowledge and practice scores (Table 4).
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Table 3. Chi-square test for associations between gender and knowledge, attitude, and practice questions.

Questions
Gender, N (%) Chi-Square

Value
p-Value

Male Female

What knowledge do you rely on for
prescribing antibiotics to pregnant

women?

Knowledge acquired
during undergraduate

studies
25 (69.4) 44 (71.0)

0.12 0.94
Knowledge of scientific

literature 8 (22.2) 14 (22.6)

Specialized websites 3 (8.3) 4 (6.5)

On what knowledge do you base the
prescription of antibiotics to

breastfeeding women?

Knowledge acquired
during undergraduate

studies
18 (50.0) 25 (40.3)

0.86 0.64
Knowledge of scientific

literature 5 (13.9) 10 (16.1)

Specialized websites 13 (36.1) 27 (43.5)

Do you always take into account in
the medical history whether a woman

is breastfeeding?

Yes 23 (63.9) 49 (79.0)
2.68 0.10

No 13 (36.1) 13 (21.0)

Do you prescribe antibiotics to
breastfeeding women?

Yes 34 (94.4) 43 (69.4)
8.51 0.04No 2 (5.6) 19 (30.6)

Which of the following antibiotics do
you usually prescribe, if necessary, to

pregnant women?

Amoxicillin 500 mg 14 (38.9) 36 (58.1)

15.32 0.01 *

Azithromycin 500 mg 3 (8.3) 2 (3.2)
Amoxicillin 875 mg +

clavulanic acid 17 (47.2) 10 (16.1)

Clindamycin 300 mg 1 (2.8) 3 (4.8)
Clindamycin 600 mg 0 (0.0) 1 (1.6)

Metronidazole 500 mg 0 (0.0) 2 (3.2)
No answer 1 (2.8) 8 (12.9)

Which of the following antibiotics do
you usually prescribe, if necessary, to

breastfeeding women?

Amoxicillin 500 mg 18 (50.0) 38 (61.3)

8.11 0.23

Azithromycin 500 mg 2 (5.6) 0 (0)
Amoxicillin 875 mg +

clavulanic acid 5 (13.9) 11 (17.7)

Clindamycin 300 mg 1 (2.8) 0 (0)
Clindamycin 600 mg 0 (0) 1 (1.6)

Metronidazole 500 mg 0 (0) 1 (1.6)
No answer 10 (27.8) 11 (17.7)

* Statistical significant differences.

Table 4. Spearman’s correlation test for correlations among knowledge, attitude, and practice scores.

Correlations among Knowledge, Attitude, and Practice Knowledge Score Attitude Score Practice Score

Spearman’s
rho

Knowledge
score

Correlation Coefficient (r) 1.000 0.34 0.12
p-Value (2-tailed test) 0.0 0.001 * 0.23

N 98 98 98

* Statistical significant differences.

The percentage distribution and multiple response analysis were performed for two
knowledge-based questions that had multiple choice answers that the dentists could select.
The questions consisted of the choice of trimesters considered to be safe for antibiotic
prescriptions in pregnant women and the treatments for which antibiotic drugs would be
prescribed to pregnant women. It was observed that 88.9% of the respondents chose the
second trimester, which constituted about 38.1% of all the responses, followed by the third
trimester, chosen by 80% of the respondents and constituting 34.3% of all the answers to
the question. Another finding was that 55.6% of the respondents chose the first trimester,
which constituted about 23.8% of the answers pertaining to this knowledge-based question.
The recommended diagnosis/treatments for antibiotic prescription in pregnant women
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chosen by 90.7% of the respondents was cellulitis, followed by endodontics in teeth with
pulp necrosis and acute apical abscess with/without systemic involvement, chosen by
83.5% of the respondents. The least preferred treatment for antibiotic prescription was
scaling and root planing, chosen by 6.2% of the respondents and constituting 1.5% of the
answers (Table 5).

Table 5. Percentage distribution of responses and multiple response analysis for the knowledge questions.

Question
Responses Percent of Cases

(Multiple Response)N Percent

If you have to give antibiotics to a
pregnant woman,
in which trimester do you
prescribe them?

First trimester 50 23.8% 55.6%
Second trimester 80 38.1% 88.9%
Third trimester 72 34.3% 80.0%
No answer 8 3.8% 8.9%

Total 210 100.0% 233.3%

For which treatments do you
prescribe antibiotics
to pregnant patients?

Endodontics in teeth with
symptomatic irreversible pulpitis and
with/without symptomatic apical
periodontitis

31 7.8% 32.0%

Endodontics in teeth with pulp
necrosis and with/without
symptomatic apical periodontitis

37 9.3% 38.1%

Endodontics in teeth with necrosis
and periapical granuloma 6 1.5% 6.2%

Endodontics in teeth with pulp
necrosis and acute apical abscess
with/without systemic involvement

81 20.5% 83.5%

Simple exodontia 19 4.8% 19.6%
Pericoronitis 52 13.1% 53.6%
Cellulitis 88 22.2% 90.7%
Scaling and root planning 6 1.5% 6.2%
Periodontal abscess 68 17.2% 70.1%
No answer 8 2.0% 8.2%

Total 396 100.0% 408.2%

When the proportions of dentists prescribing antibiotics for pathologies most fre-
quently associated with systemic symptoms were compared with the trimester of pregnancy
using a logistic regression model for repeated measures, no differences were observed
between antibiotic prescription and trimester of pregnancy (Table 6).

Table 6. Percentage of dentists who prescribed antibiotics according to trimester of pregnancy in pathologies that most
frequently cause systemic symptomatology.

1st Trimester 2nd Trimester 3rd Trimester p-Value

Endodontics in teeth with pulp necrosis and acute
apical abscess with/without systemic involvement N % N % N %

0.955No 6 12 7 8.6 7 9.6
Yes 44 88 74 91.4 66 90.4

Cellulitis N % N % N %
0.999No 1 2 1 1.2 - -

Yes 49 98 80 98.8 73 100

Periodontal abscess N % N % N %
0.898No 11 22 20 24.7 15 20.5

Yes 39 78 61 75.3 58 79.5

Pericoronitis N % N % N %
0.99No 21 42 32 39.5 30 41.1

Yes 29 58 49 60.5 43 58.9
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3. Discussion

This study represents one of the few attempts in the existing literature to assess the
knowledge, attitudes, and practices of dental practitioners regarding providing antibiotic
prescriptions to pregnant and breastfeeding women and the first survey to be conducted
in the Dominican Republic. In this survey, the majority of the respondents were female
(63.3%) and most of them belonged to the 45–54 age group. The male respondents were
almost equally distributed among the 25–34, 55–64, and over 65 years age groups.

A significant finding from the associations between age and KAP questions was that
older dentists relied on their knowledge acquired during undergraduate studies, whereas
younger dentists updated their knowledge about prescribing antibiotics using specialized
websites. Only a small proportion of the dentist population obtained their knowledge from
scientific literary sources. In contrast, authors such as Abukaraky et al. [27] observed that
the vast majority of dentists obtained information about antibiotic prescribing both through
knowledge from reading books, articles, or the Internet as well as from basic and specialized
education. Chen et al. [28] in 2020 observed a difference between dentists, who followed
prescribing guidelines as a source of knowledge, and oral and maxillofacial surgeons,
who relied on knowledge acquired during their specialized training. However, none of
these articles made an association with age. A review of the evidence-based dentistry
(EBD) approach identified that the three main avenues for knowledge translation were
from primary studies such as randomized controlled trials, from systematic reviews, and
through third-generation knowledge based on practice guidelines and decision aids [29–31].
Considering the three pillars of EBD, which include best current evidence, the expertise
of the clinician, and patient’s values and preferences, it is reasonable to suppose that
the older/younger dentists from this survey have not updated their knowledge through
scientific literature [32].

A significant majority of the male dentists in the study population (94.4%) advised
prescribing antibiotics to lactating women, while only about 30.6% of the female den-
tists concurred with this decision. The Food and Drug Administration (FDA) lists the
commonly used antibiotics in dentistry, such as amoxicillin, azithromycin, clindamycin,
cephalexin, metronidazole, and other penicillin drugs in the pregnancy risk factor category
B (no evidence of risk in humans); the American Academy of Pediatrics (AAP) considers
these drugs, except metronidazole, to be compatible with lactation. It has been reported
that metronidazole is considered to be an in vitro mutagen, and a mother should discon-
tinue breastfeeding for about 12–24 h following a single-dose therapy of the drug [33].
Other drugs, such as erythromycin and tetracycline, are not recommended during preg-
nancy/lactation due to their adverse effects [34–36]. Although the antibiotics mentioned
in this survey for breastfeeding do not conform with the contraindicated drugs, except
for metronidazole, the hesitancy among the female dentists could be attributed to the
numerous potential side effects associated with antibiotic usage during lactation.

A KAP survey conducted among Lebanese dentists reported that the first-choice
antibiotic drug for pregnant women was amoxicillin + clavulanic acid, followed by spi-
ramycin and amoxicillin. Other drugs included azithromycin, clindamycin, cephalosporin,
etc., and similar trends were observed for the question on providing antibiotic prescriptions
to breastfeeding women [37]. Penicillins, namely amoxicillin, were the primary antibi-
otics prescribed by dentists in the Dominican Republic for pregnant/lactating women.
Although few in numbers, some female dentists chose metronidazole as the first choice
for these women, which is an alarming finding as the first-line usage of this drug is not
recommended during the first trimester of pregnancy as well as during lactation [38]. It is
also striking to note that a significant proportion of the male and female dentists did not
have an answer regarding a drug choice for pregnant as well as lactating women, and it
is reasonable to suppose that these dentists never prescribed antibiotics to this group of
dental patients.

In the multiple-choice analysis, although the majority of respondents chose the sec-
ond or third trimester of pregnancy as safe for antibiotic prescription, there was also a
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significant percentage of dentists (55.6%), which constituted 23.8% of the responses, who
answered the first trimester as safe for antibiotic usage. The literature states that up to
43% of pregnant women may suffer from pathologies of odontogenic origin that can be
dangerous for both the pregnant woman and the fetus because they can rapidly progress
to systemic infections [39–41], and they should be treated aggressively to avoid further
complications [41]. If drainage of the infection is not possible or there is severe inflamma-
tion or systemic involvement such as fever, antimicrobial treatment should be chosen [39],
always weighing the risk and benefit to the mother and fetus [39,40,42,43], regardless of
the trimester of gestation [44]. However, there is a consensus that antibiotic prescription
during the first trimester of pregnancy should be avoided where possible, as it is linked to
iatrogenic teratogenicity [38]. Drugs such as streptomycin, tetracycline, and kanamycin
are best avoided as they have been associated with this complication [45]. The results in
the present study showed an increase of prescription in the case of pathologies that more
frequently present systemic implications [41,46–50]; nonetheless, no significant differences
between trimesters regarding antibiotic prescription were present. This finding regarding
indiscriminate antibiotic use by the surveyed dentists in the Dominican Republic is con-
cerning. These results, however, have to be approached taking into consideration two main
limitations. The first one is that this survey did not specify the systemic symptoms related
to the ailment, and the second is that no background regarding the possibility of surgical
intervention and its outcome was given. In this regard, further studies should give a more
specific clinical background to the participants.

In dentistry, it is generally recommended to prescribe antibiotics as an adjunct to sur-
gical intervention, such as debridement or drainage, for preventing the spread of infection
due to systemic involvement or when the dental patient is medically compromised, with a
risk of significant complications [5]. Most elective dental procedures can be postponed in
a pregnant dental patient; however, those presenting with pain or an advanced stage of
infection should not be delayed. It is prudent to note that none of the drugs prescribed for
pain/infection are risk free, but the impact of not treating an infection can have a significant
bearing on a pregnant dental patient, with potential risks involved [14].

In this KAP survey, the results of the multiple-choice analysis showed that the majority
of the respondents advised prescribing antibiotics to pregnant dental patients for cellulitis
(90.7%), endodontics with pulpal necrosis, acute apical abscess with/without systemic in-
volvement (83.5%), periodontal abscess (70.1%), and pericoronitis (53.6%). An apt example
of inappropriate antibiotic usage is during the treatment of acute endodontic infections
without the initiation of endodontic therapy for pain alleviation. There is reduced blood
circulation within the root canal in pulpal pathologies, and antibiotics are not able to target
the pathogens within the pulp; however, dentists continue with the prescription of antibi-
otics to treat localized infections without systemic involvement [46,51,52]. The highest
rates have been observed in Croatia (80%), and the lowest in the United States (33%); in
this KAP survey, it was observed that 83.5% of respondents suggested antibiotic usage
for endodontic infections with/without systemic involvement. Another deviant practice
observed in this study was the prescription of antibiotics for scaling and root planing and
simple exodontia for pregnant dental patients, and this cannot be overlooked.

This KAP survey has its limitations. Extrapolation of the results is complicated
because, at the time of the survey, there was no official census available on the number
of practicing dentists in the Dominican Republic; therefore, generalization of the results
should be taken with caution. However, the merits of this study include being the first of its
kind to be conducted in the country and among the few studies around the world to assess
the trends of providing antibiotic prescriptions to pregnant/lactating women. The results
of this study show that there is a negligible correlation between knowledge and practice as
well as a weak correlation with attitudes among the dentists in the study population. A
plausible bias due to variability in relation to gender, age, and year of graduation leads us to
assert that the final assessments of this study should be made with caution. Future studies
should aim at corroborating the findings with dental patient records to ensure validity.
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4. Materials and Methods

This descriptive study was conducted among dentists in Santo Domingo, Dominican
Republic, who attended a dental conference organized by the Federico Henríquez y Carvajal
University in 2016. The study was conducted in the form of a KAP-based questionnaire. The
study was approved by the Federico Henríquez y Carvajal University’s Ethics Committee
(8 February 2016). The dental practitioners (n = 98) were attending a training course at
the university, and they voluntarily enrolled in this study following a brief presentation
about the study’s aim and protocol. Informed consent was obtained prior to participation
in the study.

An eight-item, close-ended, self-administered questionnaire assessing the knowledge,
attitudes, and practices among dentists regarding providing antibiotic prescriptions during
pregnancy and breastfeeding to dental patients without systemic disorders was utilized
in this study. The questionnaire consisted of the following: four questions on knowl-
edge, two questions on attitude, and two questions on practices. The participants were
asked several yes/no questions along with items that warranted multiple responses for
a single question. The questionnaire also collected information on the age and gender of
the study participants. The age range was divided into five categories: (a) 25–34 years,
(b) 35–44 years, (c) 45–54 years, and (d) 55–64 years; (e) those greater than 65 years were
grouped as elderly individuals.

Statistical Analysis

The responses were collected, and the data were entered into a Microsoft Excel spread-
sheet and analyzed using SPSS software (IBM, SPSS Statistics, Version 20.0, Armonk, New
York, USA). Descriptive statistics were used for summarization and presentation. The
Shapiro–Wilks test was performed to test the normality of the data set, and it followed a
non-parametric distribution. The chi-square test was used to find the associations among
the variables, and a p-value < 0.05 was considered to be statistically significant. The Spear-
man’s correlation test was used to assess the correlation between knowledge, attitude,
and practice aspects of the research. A multiple response analysis was performed for the
knowledge-based multiple-choice questions.

5. Conclusions

On the basis of a KAP survey among dentists in the Dominican Republic regarding
antibiotic prescriptions to pregnant/breastfeeding women, we conclude that the majority
of the dentists obtain their knowledge from their undergraduate education or specialized
websites rather than the scientific literature. Although the majority of respondents con-
formed to the guidelines on antibiotic usage, a significant number of dentists’ responses
corresponded with inappropriate usage. Penicillin was the antibiotic commonly prescribed
to pregnant/lactating women among dental practitioners. There was a significant gap
between knowledge and practice, and future studies should target determinants of poor
knowledge and deviant practices, which do not result in clinical benefit to a dental patient.

Author Contributions: Conceptualization, J.M.A. and J.A. (Javier Aragoneses), and A.S.; methodol-
ogy, J.A. (Javier Aragoneses); validation, C.R., J.A. (Javier Aragoneses), and J.A. (Juan Algar); formal
analysis, J.A. (Javier Aragoneses); investigation, J.M.A.; resources, J.M.A.; data curation, J.A. (Javier
Aragoneses) and J.A. (Juan Algar); writing—original draft preparation, J.A. (Javier Aragoneses), A.S.,
and J.M.A.; writing—review and editing, J.A. (Javier Aragoneses), A.S., J.M.A., J.A. (Juan Algar), and
C.R.; supervision, J.A. (Javier Aragoneses); project administration, A.S. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

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

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



Antibiotics 2021, 10, 668 10 of 11

References
1. World Health Organization. The Evolving Threat of Antimicrobial Resistance: Options for Action; World Health Organ: Geneva,

Switzerland, 2012.
2. Lesho, E.; Yoon, E.-J.; McGann, P.; Snesrud, E.; Kwak, Y.; Milillo, M.; Onmus-Leone, F.; Preston, L.; St Clair, K.; Nikolich, M.; et al.

Emergence of colistin-resistance in extremely drug-resistant Acinetobacter baumannii containing a novel pmrCAB operon during
colistin therapy of wound infections. J. Infect. Dis. 2013, 208, 1142–1151. [CrossRef]

3. Wright, G.D. The antibiotic resistome: The nexus of chemical and genetic diversity. Nat. Rev. Genet. 2007, 5, 175–186. [CrossRef]
[PubMed]

4. Teoh, L.; Stewart, K.; Marino, R.; McCullough, M. Antibiotic resistance and relevance to general dental practice in Australia. Aust.
Dent. J. 2018, 63, 414–421. [CrossRef]

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

6. Oral and Dental Expert Group. Therapeutic Guidelines: Oral and Dental; Therapeutic Guidelines Ltd.: Melbourne, Australia, 2019.
7. Teoh, L.; Stewart, K.; Marino, R.J.; 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]
8. Mylonas, I. Antibiotic chemotherapy during pregnancy and lactation period: Aspects for consideration. Arch. Gynecol. Obstet.

2011, 283, 7–18. [CrossRef]
9. De Tejada, B. Antibiotic use and misuse during pregnancy and delivery: Benefits and risks. Int. J. Environ. Res. Public Health 2014,

11, 7993–8009. [CrossRef] [PubMed]
10. Santos, F.; Oraichi, D.; Bérard, A. Prevalence and predictors of anti-infective use during pregnancy. Pharmacoepidemiol. Drug Saf.

2010, 19, 418–427. [CrossRef] [PubMed]
11. De Jonge, L.; Bos, H.J.; van Langen, I.M.; de Jong-van den Berg, L.T.W.; Bakker, M.K. Antibiotics prescribed before, during and

after pregnancy in the Netherlands: A drug utilization study. Pharmacoepidemiol. Drug Saf. 2014, 23, 60–68. [CrossRef]
12. Kuperman, A.A.; Koren, O. Antibiotic use during pregnancy: How bad is it? BMC Med. 2016, 14, 1–7. [CrossRef]
13. Machowska, A.; Sihavong, A.; Eriksen, J.; Vongsouvath, M.; Marrone, G.; Sychareun, V.; Hanson, C.; Keohavong, B.; Brauner,

A.; Mayxay, M.; et al. Containment of Antibiotic REsistance—Measures to improve antibiotic use in pregnancy, childbirth and
young children (CAREChild): A protocol of a prospective, quasiexperimental interventional study in Lao PDR. BMJ Open 2020,
10, e040334. [CrossRef] [PubMed]

14. Bookstaver, P.B.; Bland, C.M.; Griffin, B.L.; Stover, K.R.; Eiland, L.S.; McLaughlin, M.M. A Review of Antibiotic Use in Pregnancy.
Pharmacother. J. Hum. Pharmacol. Drug Ther. 2015, 35, 1052–1062. [CrossRef] [PubMed]

15. Centers for Disease Control and Prevention. Breastfeeding Among U.S. Children Born 2000–2008, CDC National Immunization
Survey. Available online: www.cdc.gov/breastfeeding/data/NIS_data/index.htm (accessed on 8 June 2012).

16. Wormser, G.P.; Wormser, R.P.; Strle, F.; Myers, R.; Cunha, B.A. How safe is doxycycline for young children or for pregnant or
breastfeeding women? Diagn Microbiol. Infect. Dis. 2019, 93, 238–242. [CrossRef] [PubMed]

17. Henderson, E.; MacKillop, L. Prescribing in pregnancy and during breast feeding: Using principles in clinical practice.
Postgrad. Med. J. 2011, 87, 349–354. [CrossRef]

18. Hoover, C.; Briggs, G.G.; Freeman, R.K.; Yaffe, S.J.; Williams, L. Wilkins Drugs in Pregnancy and Lactation: A Reference Guide to Fetal
and Neonatal Risk, 6th ed.; Wolters Kluwer/Lippincott Williams & Wilkins: Philadelphia, PA, USA, 2003; Volume 48, pp. 406–408.

19. Del Fiol, F.D.; Barberato-Filho, S.; de Cássia Bergamaschi, C.; Lopes, L.C.; Gauthier, T.P. Antibiotics and breastfeeding.
Chemotherapy 2016, 61, 134–143. [CrossRef]

20. Oberoi, S.S.; Dhingra, C.; Sharma, G.; Sardana, D. Antibiotics in dental practice: How justified are we. Int. Dent. J. 2015, 65, 4–10.
[CrossRef] [PubMed]

21. Ahmadi, H.; Ebrahimi, A.; Ahmadi, F. Antibiotic Therapy in Dentistry. Int. J. Dent. 2021, 2021, 6667624. [CrossRef]
22. Lodi, G.; Figini, L.; Sardella, A.; Carrassi, A.; Del Fabbro, M.; Furness, S. Antibiotics to prevent complications following tooth

extractions. Cochrane Database Syst. Rev. 2012, 11, CD003811. [CrossRef]
23. Hussein, R.J.; Krohn, R.; Kaufmann-Kolle, P.; Willms, G. Quality indicators for the use of systemic antibiotics in dentistry.

Z. Evid. Fortbild. Qual. Gesundhwes. 2017, 122, 1–8. [CrossRef]
24. Koyuncuoglu, C.Z.; Aydin, M.; Kirmizi, N.I.; Aydin, V.; Aksoy, M.; Isli, F.; Akici, A. Rational use of medicine in dentistry: Do

dentists prescribe antibiotics in appropriate indications? Eur. J. Clin. Pharmacol. 2017, 73, 1027–1032. [CrossRef]
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