
Antibiotic prescription in emergency dental service in
Zagreb, Croatia – a retrospective cohort study

Bjelovucic, Ruza; Par, Matej; Rubcic, Diana; Marovic, Danijela; Prskalo,
Katica; Tarle, Zrinka

Source / Izvornik: International Dental Journal, 2019, 69, 273 - 280

Journal article, Published version
Rad u časopisu, Objavljena verzija rada (izdavačev PDF)

https://doi.org/10.1111/idj.12460

Permanent link / Trajna poveznica: https://urn.nsk.hr/urn:nbn:hr:127:012737

Rights / Prava: In copyright / Zaštićeno autorskim pravom.

Download date / Datum preuzimanja: 2025-04-01

Repository / Repozitorij:

University of Zagreb School of Dental Medicine 
Repository

https://doi.org/10.1111/idj.12460
https://urn.nsk.hr/urn:nbn:hr:127:012737
http://rightsstatements.org/vocab/InC/1.0/
http://rightsstatements.org/vocab/InC/1.0/
https://repozitorij.sfzg.unizg.hr
https://repozitorij.sfzg.unizg.hr
https://repozitorij.unizg.hr/islandora/object/sfzg:2487
https://dabar.srce.hr/islandora/object/sfzg:2487


SC IENT IF IC RESEARCH REPORT

Antibiotic prescription in emergency dental service in
Zagreb, Croatia – a retrospective cohort study

Ruza Bjelovucic1, Matej Par2 , Diana Rubcic3, Danijela Marovic2, Katica Prskalo2 and
Zrinka Tarle2

1Private Dental Office, Sisak, Croatia; 2Department of Endodontics and Restorative Dentistry, School of Dental Medicine, University of
Zagreb, Zagreb, Croatia; 3Community Health Center “Zagreb – Centar”, Zagreb, Croatia.

Abstract: Objectives: To analyse prescription of antibodies in emergency dental service according to antibiotic type,
working diagnosis, patient visit time and patient demographic characteristics. Additionally, prescription practices among
individual dentists were analysed. Methods: The data in this retrospective cohort study were collected from electronic
medical records and analyzed using descriptive statistics. Statistical analyses were conducted using the chi-square test
and the Z-test with post-hoc Bonferroni adjustment (a =0.05). Results: The study covered 20,879 patient visits during a
1.5-year period (from 1 June 2015 to 1 December 2016). Antibiotics were prescribed in 10,188 (48.8%) visits. In 6,202
(29.7%) visits, no dental treatment was performed and only an antibiotic was prescribed. The antibiotics most frequently
prescribed were from the penicillin group and also contained clavulanic acid (70.5%); the second most frequently pre-
scribed antibiotic was clindamycin (15.0%). The most common diagnoses for which an antibiotic was prescribed were
acute apical abscess, pericoronitis and retained root; for these diagnoses, an antibiotic was prescribed in 79.8%, 64.3%
and 63.3% of visits, respectively. Prescription of an antibiotic was significantly more frequent during Sundays and holi-
days (55.6% of visits) than during working days (33.2% of visits). Prescription of an antibiotic increased from the age
of 1 towards the age of 75 and decreased thereafter. Female dentists prescribed antibiotics slightly but significantly
(P < 0.001) more frequently than male dentists (50.8% and 46.8% of visits, respectively). High heterogeneity was
observed among dentists regarding their criteria for prescribing antibiotics; individual dentists prescribed antibiotics in
15.0%–72.1% of the total number of visits. Conclusion: Multiple possible issues in the prescription of antibiotics were
observed, ranging from administration for inappropriate indications to noncritical and excessive prescription.
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INTRODUCTION

The development of antibiotic resistance poses a
major threat to global public health1 and, by 2050,
might lead to 10 million deaths per year worldwide
from infections caused by antibiotic-resistant strains
of bacteria.2 A 2016 USA survey estimated that of the
total number of antibiotics prescribed, about 10% are
given by dentists, suggesting their significant contribu-
tion to the issue of antibiotic resistance.3

To our knowledge, there is only one questionnaire-
based study on the practice of antibiotic prescription
by dentists in Croatia.4 This study reported that the
antibiotics most commonly prescribed were of the
penicillin group (73% of all antibiotics), and the most

common indication for antibiotic prescription was a
periapical or periodontal abscess (44% of all indica-
tions).
There are several studies on antibiotic prescription

in dentistry from other parts of the world, which were
also primarily based on self-reported data collected
from dental practitioners using a questionnaire.5–8 Sal-
ako et al.9 examined 200 dentists in Kuwait and
found that that 90% would prescribe antibiotics for
systemic involvement, while 55% would prescribe
antibiotics for localised fluctuant swelling without sys-
temic involvement. The preferred antibiotic in this
study was amoxicillin (prescribed by 87% of dentists).
A cross-sectional study from Belgium recorded antibi-
otic prescription during a 2-week period.7 Antibiotics
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were prescribed in 4.2% (1,033 out of 24,421) of
patient visits. Broad-spectrum antibiotics (amoxicillin,
amoxicillin + clavulanic acid and clindamycin) were
those most commonly prescribed, representing 82%
of all prescriptions. Generally, the literature reports
suggest that antibiotic prescription may be inappropri-
ate in many cases and that administration of such pre-
scriptions has increased over time.4,7,10–13

Retrospective studies on antibiotic prescription in
emergency dental service based on data from medical
records are scarce.14,15 A study of emergency dental
clinics in Cheshire, UK, reported that 74% of patients
received antibiotics without any surgical interven-
tion.15 The most common reason for visiting an emer-
gency dental office was acute pain, and the most
commonly prescribed antibiotic was amoxicillin
(72%).
The emergency dental service in the city of Zagreb

is part of the public health service of primary dental
care. It is organised in three dedicated dental offices,
which provide acute pain relief on working days
(Monday–Saturday), overnight (from 22.00 to
06.00 hours) on working days and for the entire 24-
hour period from midnight on Saturday to midnight
on Sunday and public holidays.16 The catchment of
the emergency dental service in Zagreb is about
800,000. Dental treatment in emergency dental offices
differs from that offered in regular dental offices, with
the former being limited to providing simple and
quick procedures, such as abscess incision or pulp
extirpation, and the patient is referred to the regular
dental service for all other types of treatment.
The aim of this study was to analyse antibiotic pre-

scription in emergency dental services in the city of
Zagreb according to several factors: type of antibiotic;
working diagnosis; patient visit time; patient demo-
graphic characteristics; and prescription patterns of
individual dentists.

METHODS

The study was conducted in full accordance with the
World Medical Association Declaration of Helsinki
and was approved by the Ethics Committee of the
Community Health Center ‘Zagreb – Center’ (No.
2016/072-30/16-01/004) and the Ethics Committee of
the Zagreb University School of Dental Medicine (No.
05-PA-15-3/2017). As the data were collected retro-
spectively from the computer database, no informed
consent from patients was requested. All potentially
identifying information was deleted immediately after
acquiring the data.
The data were collected from electronic medical

records in the period 1 June 2015– 1 December 2016
and entered into a computer database. The 1.5-year
period was chosen in order to achieve the target

sample size of about 20,000. All patients who
attended the emergency dental service were included.
The following variables were collected: time of
patient’s arrival; patient age and gender; the name of
the dentist who treated the patient; working diagnosis;
dental procedure performed; and antibiotics pre-
scribed. Working diagnoses were based on the assess-
ment of the dentist in the emergency dental office
who admitted the patient. Time of patient arrival was
categorised by rounding up or down to the nearest
hour.
In the data analysis, a new variable, denoted ‘fre-

quency of antibiotic prescription’, was introduced,
which was defined as the number of visits in which an
antibiotic was prescribed divided by the total number
of visits, for various levels of other factors.
Data were summarised by descriptive statistics, and

proportions among different levels of categorical vari-
ables were compared using the chi-square test and the
Z-test with Bonferroni correction. The association
between workload and frequency of antibiotic pre-
scription was explored using a linear regression model
and Pearson correlation analysis. Statistical analysis
was performed using SPSS 20 (IBM, Armonk, NY,
USA) at a level of significance set at 0.05.

RESULTS

A total of 20,879 patient visits were recorded. The
summary of patient characteristics is presented in
Table 1. Antibiotics were prescribed in 10,188 cases,
representing 48.8% of visits.
The most commonly prescribed antibiotics were of

the penicillin group containing clavulanic acid
(70.5%), followed by clindamycin (15.0%), metron-
idazole + penicillin (7.2%) and metronidazole alone
(4.9%). Less common antibiotics included sulfon-
amides, tetracyclines, cephalosporins and macrolides.
Figure 1 plots the frequency of antibiotic prescrip-

tion for separate diagnoses, as well as the number of
patients with a particular diagnosis. The most fre-
quent diagnoses were periapical periodontitis, acute
apical abscess and pulpitis, together representing
70.7% of all diagnoses. The frequency of antibiotic
prescription was highest for acute apical abscess
(79.8%), pericoronitis (64.3%) and retained root
(63.3%). It is interesting to note that antibiotics were
rather frequently prescribed for pulpitis (25.6%) and
caries (9.3%), conditions for which they are ineffec-
tive.
The frequency of antibiotic prescription was signifi-

cantly higher (P < 0.001) over Sundays/holidays
(55.6%) than during working days (36.2%). To com-
pare the workload of emergency dental offices, the
number of visits was divided by the number of work-
ing hours. The workload measure thus obtained (i.e.
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the average number of visits per hour) for Sundays/
holidays was 3.3 visits per hour, nearly double that
obtained for working days (1.7 visits per hour).
The distribution of patient visits throughout a

working day (Monday to Saturday) shows marked
inhomogeneity, with the peak value at 22.00 hours
(Figure 2). After that, the number of visits declined
gradually towards the morning. However, the fre-
quency of antibiotic prescription was statistically simi-
lar when compared hour-by-hour, except for 01.00–
02.00 hours, when it was significantly lower com-
pared with other times of day.
The distribution of patient visits over Sundays/holi-

days shows three peaks at 10.00, 15.00 and 22.00
hours. Visits were least frequent in the period between
02.00 and 07.00 hours (Figure 3). The frequency of
antibiotic prescription was highest at 08.00 hours and
exhibited a trend of decline towards 02.00 hours. The
statistical analysis revealed two homogeneous groups
– the first with a higher frequency of antibiotic pre-
scription (55.4%–66.1%) in the period from 07.00 to
19.00 hours, and the second with a lower frequency
of antibiotic prescription (34.2%–48.9%) in the per-
iod from 20.00 to 04.00 hours. For Sundays/holidays,
Pearson correlation analysis revealed a significant
moderate correlation (P = 0.014, R = 0.46) between
the number of visits per hour and the frequency of
antibiotic prescription. By contrast, no correlation
was identified for working days.
As the distribution of diagnoses over the day may

have had an effect on antibiotic prescription, the dis-
tribution of individual diagnoses throughout the day
was assessed. The statistical analysis showed that all
the diagnoses were homogeneously distributed in an
hour-by-hour comparison, except for the diagnosis
acute apical abscess, which showed a higher frequency
in the morning (07.00–11.00 hours) during Sundays/
holidays and a decreasing trend over the rest of the
day.
A bimodal distribution of patient age, with peak

values at 7 and 25 years, was observed (Figure 4).

Table 1 Summary of patient characteristics

Characteristic n %

Age (years)
1–10 1,768 8.5
11–20 1,870 9.0
21–30 5,245 25.1
31–40 4,324 20.7
41–50 3,268 15.7
51–60 2,251 10.8
61–70 1,295 6.2
71–80 618 3.0
81–90 226 1.1
91–100 14 0.1

Gender
Male 10,958 52.5
Female 9,921 47.5

Diagnosis
Periapical periodontitis 5,924 28.4
Acute apical abscess 4,565 21.9
Pulpitis 4,280 20.5
Other 1,829 8.8
Retained root 1,113 5.3
Periodontitis 944 4.5
Caries 816 3.9
Pulpal necrosis 689 3.3
Pericoronitis 406 1.9
Gingivitis 313 1.5

Antibiotic prescribed
No antibiotic 10,691 51.2
Penicillin + clavulanic acid 7,186 34.4
Clindamycin 1,322 6.3
Metronidazole + penicillin 735 3.5
Metronidazole 504 2.4
Metronidazole + clindamycin 207 1.0
Cephalosporin 110 0.5
Penicillin 50 0.2
Penicillin + metronidazole 35 0.2
Penicillin + clindamycin 27 0.1
Other 12 0.1

Visit on
Working days 13,552 35.1
Sundays/holidays 7,327 64.9

6,000

5,000

4,000

3,000

2,000

1,000

Figure 1. Frequency of antibiotic prescribed for an individual diagnosis
(thick red bars) and number of patients (thin blue bars) with an individ-
ual diagnosis. ABS, acute apical abscess; CAR, caries; GIN, gingivitis;
NEC, pulpal necrosis; OTH, other; PAP, periapical periodontitis; PCR,
pericoronitis; PER, periodontitis; PUL, pulpitis; RR, retained root.
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Figure 2. Analysis of the number of visits (red bars) and the frequency
of antibiotic prescription (blue line) during working days. The same let-

ters denote statistically homogeneous groups.
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The frequency of antibiotic prescription rose from 1
to 75 years (29.4%–65.6%, respectively), and
decreased thereafter. A sharp decline in the frequency
of antibiotic prescription around the age of 13 is con-
current with the decline in patient number around this
age.
The frequency of antibiotic prescription was com-

pared among 11 dentists who were permanently
employed, while an additional 10 dentists who
worked temporarily and treated a small number of
patients (altogether <2%) were grouped in the cate-
gory ‘other’ (Figure 5). Although the frequency of
antibiotic prescription differed vastly among dentists,
ranging between 15.0% and 72.1%, the preference
for particular antibiotic types was similar among den-
tists: antibiotics of the penicillin group were those
most commonly prescribed (65.3%–80.3% of all
antibiotics) followed by clindamycin (6.9%–20.6%).
The frequency of antibiotic prescription was statisti-

cally similar (P = 0.77) between male and female
patients. However, the gender of dentists significantly
influenced antibiotic prescription, with female dentists
prescribing significantly more (P < 0.001) antibiotics
than male dentists (in 50.8% and 46.8% of the total
number of visits, respectively).

In 6,202 visits, no dental treatment was performed
and only an antibiotic was prescribed. This number
represents 29.7% of the total number of visits
(20,879) and 60.9% of the total number of visits in
which an antibiotic was prescribed (10,188). The
practice of prescribing an antibiotic without perform-
ing any dental treatment was observed for all 11 den-
tists, with a wide variation in frequency among
individual dentists (18.3%–44.6%). The frequency of
antibiotic prescription with no treatment varied
widely among diagnoses, ranging from 6.4% to
53.4% of the total number of visits (Figure 6).

DISCUSSION

This is the first large-scale study on antibiotic pre-
scription in emergency dental service in Croatia which
analysed 20,879 patient visits over a period of
1.5 years. A high frequency of antibiotic prescription
(in 48.8% of all visits) was observed. Various factors
were shown to affect the frequency of antibiotic pre-
scription, such as day of the week, time of day, age of
patient and even gender of the dentist.
The antibiotics most frequently prescribed are from

the penicillin group and were given in combination
with clavulanic acid. The preference of prescribing
broad-spectrum antibiotics from the penicillin group
(particularly amoxicillin) in our study was similar to
that in the emergency dental service in the UK
(70.5% and 72.0% of the total number of prescribed
antibiotics, respectively).15 A similar practice of pre-
scribing broad-spectrum penicillin was reported for
dentists in Turkey, with amoxicillin being the antibi-
otic most commonly prescribed (67.8%).17 By con-
trast, the antibiotic prescription practice of
Norwegian dentists is more conservative and narrow
spectrum pencillin is preferred.11 The predominance
of the penicillin group among the antibiotics pre-
scribed in emergency dental service could be explained
by the fact that acute odontogenic infections are usu-
ally characterised by abscess formation, which is
caused primarily by strict anaerobes. Therefore, in
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Figure 3. Analysis of number of visits (red bars) and the frequency of antibiotic prescription (blue line) during Sundays/holidays. The same letters denote
statistically homogeneous groups.

Figure 4. Distribution of patients according to age (red bars) and the
frequency of antibiotic prescription (blue line).
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most cases, the antibiotic is determined empirically
without performing the time-consuming antibiogram,
which is not feasible in emergency dental services.18 It
should be noted that penicillins were predominantly
prescribed in conjunction with clavulanic acid, while
the prescription of penicillin only was negligible
(Table 1). However, the combination of penicillin and
clavulanic acid is considered unnecessary for treat-
ment of odontogenic infection according to Scottish
and UK guidelines19,20 as there is no evidence of their
superior effectiveness but presents an increased risk of
Clostridium difficile infection. A Croatian study which
analysed self-reported data on antibiotic prescription
among 110 dentists found that both general practi-
tioners and specialists also preferred the combination
of penicillin and clavulanic acid.4

The second most frequently prescribed antibiotic
was clindamycin. Indications for clindamycin use in
dentistry are a medically proven allergy to penicillin
or previously unsuccessful therapy with penicillin.21

Considering that the prevalence of penicillin allergy is
about 10% in the general population, the ratio of
clindamycin in the total number of prescribed

antibiotics is expected to be similar.22 However, the
observed ratio of clindamycin was somewhat higher
(15.0%), which could be attributed to uncertainty
about possible penicillin allergy because of difficulties
in obtaining a detailed medical history in the emer-
gency dental setting. Therefore, an alternative antibi-
otic (clindamycin) may have been chosen to avoid
potential complications. The frequency of clindamycin
prescriptions reported in our study is similar to that
of Belgian dentists (13.9%) but lower than that of
Turkish dentists (26.8%).7,23

Acute apical abscess was the leading diagnosis for
which antibiotics were prescribed (79.8%, Figure 1).
Comparatively, a cross-sectional study from the UK
reported that general dental practitioners prescribed
antibiotics for acute apical abscess with no system-
atic involvement (14.4%), with systematic involve-
ment (9.8%) and chronic apical abscess (13.8%).24

A Cochrane review on systemic antibiotic administra-
tion in the therapy of periapical lesions identified
only two representative studies, which were consid-
ered of low quality; thus, it was concluded that there
is insufficient evidence to determine the effectiveness
of systemic antibiotics in the treatment of acute api-
cal abscess.25 It is interesting to note that antibiotics
were also prescribed for pulpitis in 25.6% of cases
(Figure 1). In comparison, Spanish oral surgeons and
Belgian dentists prescribed antibiotics for pulpitis in
31.5% and 4.3% of cases, respectively.7,26 A
Cochrane review on antibiotic use for irreversible
pulpitis stated that there is insufficient evidence to
determine the effectiveness of antibiotics for pain
reduction and also recommended that antibiotics
should not be used as a substitute for immediate
pulpectomy.27

As prescription of antibiotic was considerably more
frequent during Sundays/holidays (55.6%) than work-
ing days (36.2%), it was investigated whether the
number of patient visits per hour affected the fre-
quency of antibiotic prescription. It was hypothesised
that the higher workload of emergency dental offices

Figure 5. Frequency of antibiotic prescription among individual dentists. Horizontal lines above bars denote statistically homogeneous groups.

Figure 6. Percentage of visits in which an antibiotic was prescribed
without any dental treatment being performed. ABS, acute apical abscess;
CAR, caries; GIN, gingivitis; NEC, pulpal necrosis; OTH, other; PAP,

periapical periodontitis; PCR, pericoronitis; PER, periodontitis; PUL, pul-
pitis; RR, retained root. Horizontal lines above bars denote statistically

homogeneous groups.
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at certain times of day (Figures 2 and 3) might affect
frequency of antibiotic prescription. During working
days, the frequency of antibiotic prescription was
rather stable and ranged between 29.8% and 42.4%,
despite the enormous difference in workload: nearly
25 times more patients per hour at the beginning of
the shift than at the end of the shift (Figure 2). The
number of patients per hour also appears to have had
no influence on the frequency of antibiotic prescrip-
tion during Sundays/holidays: although there were
three ‘peak times’ for patient visits (Figure 3), none
seems to have exerted an impact on the frequency of
antibiotic prescription, which gradually decreased
throughout the day. However, the moderate positive
Pearson correlation identified for Sundays/holidays
(R = 0.46) suggests that a higher workload of emer-
gency dental offices was associated with increased pre-
scription of antibiotics.
The distribution of individual diagnoses through-

out the day was evaluated, as this may be the
underlying cause of the trends in the frequency of
antibiotic prescription shown in Figures 2 and 3.
Therefore, the frequencies of each diagnosis were
calculated on an hourly basis and compared
throughout the day to check whether there are any
patterns in the occurrence of any particular diagnosis
as a function of time. All of the diagnoses were
found to be equally distributed (occurring in statisti-
cally similar frequencies at all times of the day),
except the diagnosis acute apical abscess on Sun-
days/holidays, which was significantly more frequent
in the morning (07.00–11.00 hours) and gradually
became less frequent towards the end of the day.
Because acute apical abscess was the second most
frequent diagnosis (21.9% of all diagnoses) and the
first diagnosis by the frequency of antibiotic pre-
scription (Figure 2), it is possible that the decreasing
frequency of this diagnosis towards the end of the
day is reflected in the antibiotic prescription pattern
shown in Figure 3.
A possible explanation for the higher frequency of

antibiotic prescription during Sundays/holidays than
on working days could be prescription termed ‘just in
case’, which was described in the literature as an
empirical prescription of antibiotics in cases with no
definitive indication, but rather with the aim of pre-
venting possible complications.28 Another explanation
for the higher frequency of prescriptions during Sun-
days/holidays could be the higher average workload
of emergency dental offices (3.3 visits per hour, com-
pared with 1.7 visits per hour during working days).
The lack of time may mean that dentists in emergency
dental offices are unable to perform adequate diagnos-
tic tests and therapeutic procedures, leading them to
prescribe antibiotics as the first line of treatment.15

Similar reasons for antibiotic prescription were also

observed in a UK study of emergency dental service,
in which a large number of patients were seen during
working time.15

Patient’s request or patient’s expectation for antibi-
otics and lack of patient’s cooperation are additional
reasons, identified in the literature, for potentially
inappropriate or excessive prescription of antibi-
otics.24,29 These factors may be more pronounced
during Sundays/holidays because of longer waiting
periods before treatment in general dental offices.
The frequency of antibiotic prescription increased

from the age of 1, peaked at the age of 75 and
decreased thereafter (Figure 4). As it is not possible to
claim that increasing patient age is accompanied by a
higher frequency of indications for antibiotic therapy,
it could only be speculated that the observed increase
in antibiotic prescription with age is a result of den-
tists’ subjective judgment that older patients should be
‘covered’ with antibiotics because of the higher preva-
lence of chronic diseases in older age.30 By contrast,
the decreasing frequency of antibiotic prescription
after the age of 75 could be attributed to the higher
use of a large number of different medications, which
is common among elderly subjects, and could lead to
more conservative and critical prescription of antibi-
otics. It is interesting to note a decline in the fre-
quency of antibiotic prescription in patients around
the age of 13. A possible explanation is the presence
of a young permanent dentition, which did not have
sufficient time to develop severe odontogenic infec-
tions that would require an emergency intervention
followed by the prescription of antibiotics. This expla-
nation is supported by the distribution of visits
according to patient age in Figure 4, showing the low-
est frequency of visits to emergency dental offices
around the age of 13.
A consensus regarding the types of antibiotics pre-

scribed was observed among dentists; however, high
variability was noted in the frequency of antibiotic
prescription among dentists (Figure 5). Assuming that
the severity of clinical cases was averaged among all
dentists because of the large sample size, the fact that
the frequency of antibiotic prescription among dentists
varied in the range of 15.0%–72.1% indicates an
enormous difference in subjective criteria for prescrib-
ing antibiotics. This could be explained by the lack of
national guidelines for antibiotic use in dentistry and
differences in education and work experience. In any
case, these data highlight the notable disagreement
among dentists regarding the need to use antibiotics
in acute odontogenic infections.
The frequency of antibiotic prescription was similar

between male and female patients. No gender differ-
ences in antibiotic prescription were found in British
Columbia,10 whereas general dentists in the USA pre-
scribed antibiotics more frequently for female patients

278 © 2019 FDI World Dental Federation

Bjelovucic et al.

 1875595x, 2019, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/idj.12460 by C

ochrane C
roatia, W

iley O
nline L

ibrary on [24/10/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1111%2Fidj.12460&mode=


than for male patients (8.5% and 6.9% respec-
tively).12 By contrast, dentists from Kosovo prescribed
antibiotics slightly more often for male patients
(52%) than for female patients (48%).31

The gender of the dentist slightly, but significantly,
influenced the prescription of antibiotics: female den-
tists prescribed antibiotics more frequently (in 50.8%
of visits) than male dentists (46.8%). By contrast,
Germack et al.3 found no difference in prescribing
between male and female dentists. The data collected
in our study are not sufficient to explain this gender
difference but they point to the fact that antibiotic
prescription is influenced by many, as yet unclarified,
factors.
The finding that in 29.7% of the total number of vis-

its only antibiotic was prescribed without performing
any dental treatment suggests that antibiotics were very
often considered as the first (and only) line of treat-
ment. This finding is even more concerning considering
that in more than the half (60.9%) of visits in which an
antibiotic was prescribed, no additional dental treat-
ment was performed. This indicates a very noncritical
approach to the use of antibiotics, which are indicated
for dental infection only when the signs of systemic
spread of infection – fever, malaise, lymphadenopathy,
cellulitis, progressive diffuse swelling and trismus – are
present, as well as in cases of medically compromised
patients.32 Although systemic antibiotic therapy should
never be administered without local dental treatment,
our data suggest that it was a very common practice.33

Figure 6 shows that antibiotics were occasionally pre-
scribed without dental treatment, even for benign diag-
noses (e.g. caries, in 6.4% of visits). More concerning is
the fact that the highest frequencies of this practice
were identified for rather severe diagnoses, namely
acute apical abscess and pericoronitis (45.8% and
46.3% of visits, respectively).
While the inferences of this study are backed up by the

large sample size, the focus on emergency dental care
precludes generalisability of the findings presented to
other types of dental care. Patients attending emergency
dental offices differ from these encountered in a sched-
uled dental care setting primarily by their acute diag-
noses and the lack of medical history available to the
emergency dentist. Additionally, emergency dental
patients tend to have poorer oral health and are gener-
ally less health conscious than the general population.
Thus, emergency dentistry can be regarded as the least
conservative setting for antibiotic prescription, whereas
general and specialist dental offices would presumably
have a more appropriate approach.
To summarise, the findings of this study indicate

multiple possible issues in antibiotic prescription in
Croatian emergency dental service, ranging from
administration of antibiotics for inappropriate indica-
tions to noncritical and excessive prescription. Further

studies encompassing general and specialist dental
practices in Croatia are recommended in order to
obtain a comprehensive insight into antibiotic pre-
scription patterns. The issue of antibiotic over-pre-
scription should be given more attention in dental
school curricula, as well as in continuing education
courses.
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