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ABSTRACT

This study evaluated dentists’ knowledge, attitudes, and practices regarding local anesthetic allergy and anaphylaxis

management.

In this cross-sectional survey, 87 dentists working in public institutions in the Van region completed a questionnaire
assessing demographics, preferred local anesthetic agents, responses to hypersensitivity-related scenarios, and knowledge

of anaphylaxis diagnosis and emergency management.

Most participants were aged 25-35 years (82.8%), and 49.4% had less than five years of professional experience. Articaine
was the most preferred local anesthetic (41.4%). For suspected local anesthetic allergy, 51.7% of dentists referred patients
to an allergist, while 21.8% avoided treatment. A total of 57.4% reported that their undergraduate education on this topic
was insufficient, and 16.1% had received recent anaphylaxis training. Only 23.0% of dentists correctly identified the
diagnostic criteria for anaphylaxis. Although 77.0% recognized adrenaline as the established first-line treatment, correct
dosing knowledge was limited for both pediatric (34.5%) and adult patients (14.9%). Designated emergency protocols were
unavailable in 85.0% of clinics, and no essential emergency medications were available in 52.9% of clinics.

Dentists’ preparedness for managing local anesthetic-induced hypersensitivity reactions and anaphylaxis was insufficient.
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Introduction

Anaphylaxis is a severe and potentially fatal systemic
hypersensitivity reaction triggered by foods, drugs,
chemicals, or insect stings (1). Anaphylactic reactions
to local anesthetics in dental practice are rare, with an
estimated incidence of 0.0261 episodes per million
local anesthetic cartridges used (1,2). Lidocaine is the
most frequently implicated agent (1,2). True allergic
responses to local anesthetics are uncommon and
account for less than 1% of all adverse reactions.
Among these, type I anaphylactic reactions represent
the most severe presentations (3). Clinical
manifestations may include difficulty breathing,
dizziness or lightheadedness, wheezing, clammy skin,
urticaria, angioedema, vomiting, hypotension, and
tachycardia (4,5). Although infrequent, anaphylaxis
associated with local anesthetics demands immediate
recognition and rapid intramuscular epinephrine
administration, as delays may clinical
outcomes (4,6,7).

worsen

In this context, the present study used a structured
survey to evaluate dentists’ knowledge of the
symptoms, risk factors, and emergency management
of local anesthetic-induced anaphylaxis. Identifying

these knowledge gaps will support the development
of targeted educational strategies and improve
preparedness and patient safety in dental practice.

Materials and Methods

This cross-sectional study was conducted among
dentists working in public institutions in a single
region of eastern Turkey. Participants were identified
from the official registry of actively practicing
dentists, and those available during on-site visits to
their workplaces approached in person,
informed about the study, and invited to participate.
The study included dentists with varying levels of
professional  experience, ranging from newly
graduated practitioners to mid-career and senior
clinicians.

Data collected  through  face-to-face
administration of a structured questionnaire at the
participants’ workplaces. The survey comprised 21
items: three questions addressed demographic
characteristics (age, gender, years of professional
experience), and eighteen assessed knowledge related
to local anesthetic allergy and anaphylaxis. These
items evaluated dentists’ ability to recognize
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anaphylaxis diagnostic criteria, identify the correct
first-line treatment, and distinguish anaphylaxis from
other adverse reactions. All questionnaires were
completed anonymously, and there were no missing
data. The questionnaire was developed by the author
based on existing literature and expert opinion to
ensure content validity.

The study protocol received approval from the
institutional ~ ethics committee (Approval No:
GOKAEK/2025-02-22; Date: 28/02/2025) and was
conducted in accordance with the Declaration of
Helsinki.

Statistical Analysis: All statistical analyses were
performed using IBM SPSS Statistics version 25.0
(IBM Corp., Armonk, NY, USA). Descriptive
statistics were presented as frequencies and
percentages for categorical variables and as mean =+
standard deviation (SD) or median (minimum-—
maximum) for continuous variables, depending on
distribution  characteristics assessed using the
Shapiro—Wilk test. All analyses were conducted on
complete cases.

The primary outcomes were the correct identification
of anaphylaxis diagnostic criteria and the correct
recognition of intramuscular adrenaline as the first-
line treatment (both coded as correct/incotrect).
Comparisons across gender, age groups, and
professional experience were restricted to these two
predefined primary outcomes because they represent
the most clinically critical and objective indicators of
anaphylaxis-related knowledge in dental practice.
Independent variables included gender (female/male),
age group (25-35, 36-50, =50 years), and professional
experience (<5, 6-10, 210 years).

Associations between categorical variables were
assessed using Pearson’s chi-square test, with Fisher’s
Exact Test applied when more than 20% of expected
cell counts were below five. For ordinal predictors
such as age group and years of experience, linear-by-
linear association tests were used to evaluate potential
dose—response trends. Effect sizes (Phi, Cramer’s V,
and Spearman’s rank correlation coefficients) were
calculated to characterize the strength and direction
of observed associations. A two-sided p-value < 0.05
was considered statistically significant.

Results

A total of 87 dentists participated in the study.
Most were aged 25-35 years (82.8%), followed by
36-50 years (14.9%) and =250 vyears (2.3%).
Gender distribution was nearly equal (51.7% male,
48.3% female). Nearly half of the participants had
<5 years of professional experience (49.4%), while

36.8% had 6-10 years and 13.8% had >10 years
(Table 1).

Regarding routine clinical practice, 96.6% reported
consistently asking about drug allergies before
treatment. Articaine was the most frequently
preferred local anesthetic (41.4%), followed by the
use of either articaine or lidocaine (23.0%) and
lidocaine alone (11.5%), whereas prilocaine and
mepivacaine were used less frequently. In total, 48
participants used a single anesthetic agent, 30 used
two, 8 used three, and 1 reported using four
agents. For suspected anesthetic allergies, 51.7%
preferred referral to an allergist, 21.8% avoided
the procedure, and 17.2% selected an alternative
anesthetic agent; smaller proportions used lower
doses or test dosing (3.4%), whereas 2.2%
proceeded without an anesthetic.

Training and preparedness indicators were
suboptimal. A total of 57.4% of participants
considered their undergraduate training on
anesthetic  allergy and anaphylaxis to be
inadequate. Furthermore, 16.1% had received
anaphylaxis training within the past five years, and
92.9% found this training beneficial. In cases
without known anesthetic allergy, 66.6%
recommended allergist referral for patients with
other allergic conditions. For mild reactions,
81.6% preferred referral, while 18.4% opted for an
alternative anesthetic; none reused the same agent.

Knowledge of anaphylaxis was limited. Only 23%
correctly identified all  diagnostic  criteria.
Although  81.6%  had encountered
anaphylaxis during anesthetic administration, 77%
correctly identified intramuscular adrenaline as the
first-line treatment, whereas 19.5% selected
antihistamines and 3.5% corticosteroids.
Emergency preparedness was low: 52.9% reported
having none of the listed emergency medications
in their clinic. Adrenaline alone was present in
24.1%, adrenaline plus antihistamines in 11.5%, all

never

three medications (adrenaline, antihistamines,
corticosteroids) in 11.5%, and antihistamines
alone in 1.1%. The intramuscular route was

preferred by 61% for adrenaline administration,
while 19.5% selected the subcutaneous and 19.5%
the intravenous route. Correct knowledge of
adrenaline dosing was identified in 34.5% for a 30-
kg child and 14.9% for a 60-kg adult. Only 15%
reported having a clinic-specific emergency
protocol (Table 2, Figure 1).

Gender was not associated with diagnostic
accuracy for either anaphylaxis criteria or
identification of intramuscular adrenaline as the
first-line treatment, with comparable correct-
response rates between females and males (y?(1) =
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Table 1: Descriptive Characteristics of The Participating Dentists

Variable n % Mean = SD
Age group
25-35 years 72 82.8 29.99 + 3.02
36-50 years 13 14.9 45.46 + 4.23
250 years 2 2.3 60.00 = 7.07
Gender
Female 42 48.3 -
Male 45 51.7 -
Professional
experience
<5 years 43 49.4 -
6-10 years 32 36.8 -
>10 years 12 13.8 —

* Values are presented as frequencies, percentages, and mean % standard deviation (SD), where applicable

Table 2: Survey Questions and Dentists’ Responses

1. What is your age group?

25-35 years 82.8%
36-50 years 14.9%.
250 years 2.3%.

2. What is your gender?

Female 48.3%
Male 51.7%
3. How many years have you practiced

dentistry?

< 5 years 49.4%
6-10 years 36.8%
210 years 13.8%

4. Do you ask your patients about drug allergies

before treatment?
Yes 96.6%

No 3.4%
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5. Please indicate the local anesthetics you use Articaine: 41.4%

in your daily practice (You may select more

than one option): Atticaine/Lidocaine: 23.0%
Lidocaine

Articaine Only Lidocaine: 11.5%

Prilocaine

Mepivacaine Lidocaine/atticaine/prilocaine: 8.05%

Other (Please specify):
Lidocaine/prilocaine: 5.75%

Lidocaine/mepivacaine: 3.4%

Articaine/prilocaine: 2.3%

Prilocaine: 1.15%
Lidocaine/atticaine/mepivacaine: 1.15%
Lidocaine/articaine/mepivacaine/prilocaine:1.15%
Mepivacaine: 1.15%

6. How would you proceed if you suspect a
patient has a local anesthetic allergy?

I do not perform the treatment. 21.8%
I treat patients without local anesthetic. 2.2%
I administer a lower dose of local anesthetic. 3.4%
I use an alternative local anesthetic. 17.2%
I personally administered a subcutaneous test 3.4%

dose of the suspected drug.
I refer the patient to an allergist. 51.7%

7. Do you believe that you received sufficient
education on local anesthetic allergies and

anaphylaxis during your dental education?

Yes 42.6%

No 57.4%

8. Have you attended any recent anaphylaxis

training in the last five years?

Yes 16.1%
No 83.9%

9.Do you think the training you attended was
sufficient? (For those who attended the

training)
Yes 7.1%
No 92.9%
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10. How do you approach a patient with no
known history of local anesthetic allergy but
other allergic conditions such as food allergy,
atopic dermatitis, asthma, or allergic rhinitis?

Without considering their other allergies, 1 33.4%
proceed with the treatment.
Due to a risk factor, I advise the patient to 66.6%

consult a pediatric allergist before treating.
11. If one of your patients has previously
developed a mild allergic reaction to a local
anesthetic, how would you manage their next

treatment?

I use the same local anesthetic again. 0%

I choose a different local anesthetic. 18.4%

I refer the patient to an allergist. 81.6%

12. Which of the following are diagnostic Correct answer rate: 23%

criteria for anaphylaxis?

(Please check all applicable criteria.)
Skin or mucosal symptoms:
Generalized urticaria, pruritus, erythema
Swelling of the lips, tongue, or uvula
Respiratory symptoms:

Respiratory distress, wheezing
Bronchospasm, stridor

Reduced PEF and hypoxemia
Circulatory symptoms:

Hypotension, collapse

Syncope, incontinence
Gastrointestinal symptoms:
Abdominal cramps

Recurrent vomiting

Symptoms following exposure to a known
allergen:

Acute hypotension

Bronchospasm

Laryngeal involvement (stridor, voice changes,
odynophagia)

13. Have you ever had a patient experience
systemic side effects during local anesthetic

treatment?

Yes 81.6%
No 18.4%
14. What is the first-line drug for anaphylaxis
management?

Adrenaline 77%
Antihistamine 19.5%
Corticosteroid 3.5%
Glucagon 0%
Salbutamol 0%
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15. Which of the following medications are
available in your clinic?

Adrenaline
Antihistamine
Corticosteroid
Glucagon
Salbutamol

16. What is your preferred route of
administration for adrenaline injections?

Intramuscular (IM)

Subcutaneous (SC)

Intravenous (IV)

17. What is the correct adrenaline dose for a 30
kg child?

18. What is the correct adrenaline dose for a 60
kg adult?

19. Does your clinic have a designated
emergency anaphylaxis protocol?

Yes

No

20. Have you had any practical experience
managing anaphylaxis? (e.g., simulation
training, clinical cases, etc.)

Yes

No

21. Would you be interested in training on
anaphylaxis management?

Yes
No

None of the emergency medications available: 52.9%
Adrenaline alone: 24.1%

Both adrenaline and antihistamines: 11.5%

Adrenaline, antihistamines, and corticosteroids: 11.5%

Both adrenaline and corticosteroids: 1.1%

Antihistamines alone:1.1%

61%
19.5%
19.5%

Cortrect answer: 34.5%

Cotrect answer: 14.9%

15%
85%

4.6%
95.4%

4.8%
95.2%

*Values are presented as percentages of total respondents

0.47, p = 0.493; v*(1) = 0.71, p = 0.399) (Tables
3—-4).

Because of low expected cell counts, Fisher’s
exact test was applied for group comparisons. Age
group was significantly associated with accurate
identification of anaphylaxis diagnostic criteria, as
shown by the chi-square analysis (x*(2) = 8.58, p
= 0.014) and confirmed by Fisher’s exact test (p =
0.016). Correct identification rates were highest
among dentists aged 36-50 years, with lower rates
observed in the other age groups (Table 5). In
contrast, age group was not associated with
correct identification of first-line anaphylaxis
treatment, based on both the chi-square analysis
(x*(2) = 1.27, p = 0.530) and Fisher’s exact test (p
= 0.478) (Table 6).

Professional =~ experience  was significantly
associated with accurate identification of
anaphylaxis diagnostic criteria, as demonstrated by
the chi-square analysis (x*(2) = 6.73, p = 0.035)

and supported by Fisher’s exact test (p = 0.023)
(Table 7). In addition, a weak but statistically
significant positive correlation was observed
between professional experience and correct
identification of anaphylaxis diagnostic criteria
(Spearman’s o = 0.278, p = 0.009). Conversely, no
statistically significant association was observed
between professional experience and correct
identification of adrenaline as the first-line
treatment for anaphylaxis, based on the chi-square
analysis (x*(2) = 3.29, p 0.193) and Fisher’s
exact test (p = 0.197) (Table 8).

Discussion

Local anesthetic allergies and anaphylaxis are rare but
potentially  life-threatening conditions  requiring
prompt recognition and intervention. This study
evaluated  dentists’  awareness and  clinical
preparedness regarding these reactions, driven by the
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Table 3: Association Between Gender and Correct Identification of Anaphylaxis Diagnostic Criteria

Gender Incorrect n (%) Correct n (%) Total n (%) > (1) p
Femal 31 (73.8° 11 (26.2° 42 (100°

emale (75.8%) (26.2%) (100%) 0.47 (1) 0.493
Male 36 (80.0%) 9 (20.0%) 45 (100%)

*A chi-square test was used to assess the association between gender and correct identification of anaphylaxis
diagnostic criteria

Table 4: Association Between Gender and Correct Identification of First-Line Anaphylaxis Treatment Among
Dentists

Gender Incorrect n (%) Cortrect n (%) Total n (%) x> (1) p

1 19.09 1.09 2 (1009
Female 8 (19.0%) 34 (81.0%) 42 (100%) 0.71 () 0.399
Male 12 (26.7%) 33 (73.3%) 45 (100%)

*A chi-square test was used to assess the association between gender and correct identification of first-line anaphylaxis
treatment

Table 5: Association Between Age Groups and Accurate Identification of Anaphylaxis Diagnostic Criteria

Age group Incorrect n (%) Correct n (%) Total n (%) p
25-35 years 59 (82.0%) 13 (18.0%) 72 (100%)

36-50 years 6 (46.2%) 7 (53.8%) 13 (100%) 0.016
250 years 2 (100%) 0 (0%) 2 (100%)

* Fisher’s exact test was used due to low expected cell counts.

Table 6: Association Between Age Group and Correct Identification of First-Line Anaphylaxis Treatment

Age group Incorrect n (%) Correct n (%) Total n (%) p
25-35 17 (23.6%) 55 (76.4%) 72 (100%)

36-50 2 (15.4%) 11 (84.6%) 13 (100%) 0.478
250 1 (50.0%) 1 (50.0%) 2 (100%)

* Fisher’s exact test was used due to low expected cell counts

Table 7: Association Between Professional Experience and Accurate Identification of The Anaphylaxis
Diagnostic Criteria Among Dentists

Professional Incorrect n (%) Correct n (%) Total n (%) P
experience

<5 years 38 (88.4%) 5 (11.6%) 43 (100%)

6-10 years 22 (68.8%) 10 (31.3%) 32 (100%) 0.023
>10 years 7 (58.3%) 5 (41.7%) 12 (100%)

* Fisher’s exact test was used due to low expected cell counts

Table 8: Association Between Professional Experience and Correct Identification of Adrenaline As The First-
Line Treatment In Anaphylaxis Among Dentists

Profgsslonal Incorrect n (%) Correct n (%) Total n (%) p
experience

<5 years 13 (30.2%) 30 (69.8%) 43 (100%)

6—10 years 4 (12.5%) 28 (87.5%) 32 (100%) 0.197
210 years 3 (25.0%) 9 (75.0%) 12 (100%)

* Fisher’s exact test was used due to low expected cell counts
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hypothesis that knowledge gaps may compromise
patient safety.

Most participants (82.8%) were aged 25-35 years,
while dentists aged =50 years were markedly
underrepresented (2.3%). This demographic pattern
likely reflects the regional workforce distribution and
may have influenced knowledge levels traditionally
strengthened through long-term clinical experience.
The near-equal distribution of male and female
participants supports a balanced assessment of
anaphylaxis-related knowledge without substantial
gender-related bias.

Routine inquiry about drug allergies was reported by
96.6% of participants, demonstrating general
awareness of hypersensitivity risks. However, even a
small proportion failing to obtain this history
represents a meaningful gap, as previous reactions
remain  the strongest predictor of  future
hypersensitivity and guide clinical decision-making
(8). Conversely, inaccurate allergy labels may
unnecessarily  restrict  first-line  therapies and
contribute to inappropriate substitutions (9,10).

Local anesthetic preference varied, with articaine
emerging as the most commonly selected agent
(41.4%). This finding differs from global trends where
lidocaine historically predominates, though articaine is
increasingly preferred in several countries, including
Germany (11,12). The limited use of prilocaine and
mepivacaine suggests targeted selection driven by
pharmacokinetic properties, procedural needs, and
clinician familiarity (13). Such reliance on a narrow
group of familiar agents may promote procedural
consistency but may also contribute to hesitancy
when managing unexpected reactions.

Management approaches to suspected local anesthetic
allergies varied substantially. While more than half of
the participants (51.7%) referred such patients to
specialists, a sizeable proportion elected to avoid
treatment entirely or adopted alternative strategies
such as switching agents or administering test doses.
Only 2.2% would proceed without anesthesia, a
practice that may compromise patient comfort. These
findings highlight the uncertainty dentists face when
confronted with potential hypersensitivity and how
this uncertainty shapes clinical decision-making.

More than half of the participants (57.4%) rated their
undergraduate or postgraduate education on
anesthetic allergy and anaphylaxis as insufficient, and
most (83.9%) had not received recent anaphylaxis
training. These results align with prior studies
demonstrating gaps in dental curricula related to
hypersensitivity and emergency preparedness (14—16).
Among those who had received training within the
past five years, nearly all (92.9%) found it beneficial,

indicating  strong to  educational

interventions.

receptiveness

Dentists exhibited cautious approaches to patients
with coexisting allergic conditions, with 66.6%
preferring referral to an allergist before administering
local anesthesia. In contrast, 33.4% chose to proceed
without further evaluation, reflecting practice
variability. In such patients—including pediatric
cases—adequate pain control and behavioral support
remain essential (17). For mild suspected reactions to
local anesthetics, most dentists (81.6%) favored
referral rather than re-exposure, consistent with
literature reporting reluctance to proceed without
specialist input (18,19).

A major concern is the limited recognition of
anaphylaxis, with only 23% of participants correctly
identifying all diagnostic criteria. This alignhs with
existing reports demonstrating significant difficulty
among  healthcare  providers in  recognizing
anaphylaxis (7,20). Given that rapid diagnosis and
prompt intramuscular epinephrine administration are
the primary determinants of survival (21), these
findings underscore the need for improved education.
Although most respondents had never encountered
anaphylaxis after anesthetic administration, published
estimates indicate that anesthesia-related anaphylaxis
occurs in approximately 1 in 3,500 to 1 in 13,000
cases (22). Furthermore, neuromuscular blocking
agents, latex, and antibiotics remain common triggers
in operative settings (23), emphasizing the importance
of broad-based preparedness.

In parallel with these findings, 77% of dentists
correctly identified adrenaline as the first-line
medication for anaphylaxis. However, substantial
misconceptions persisted, consistent with global data
indicating that correct identification of adrenaline
does not necessarily equate to comprehensive
competence in anaphylaxis management. Similar gaps
between theoretical knowledge and practical readiness
have been reported in previous studies (7,24).

Emergency preparedness indicators were concerning.
More than half of the clinics lacked essential
medications (52.9%), neatrly 40% selected incorrect
administration routes for adrenaline, and only 15%
had a clinic-specific emergency protocol. Moreover,
95.4% reported no hands-on experience with
anaphylaxis, although nearly all (95.2%) were willing
to receive training. These findings highlight
opportunities for developing structured emergency
readiness programs within dental practice.

Subgroup analyses revealed that gender was not
associated with diagnostic accuracy, indicating that
knowledge gaps extend across demographic groups.
Dentists aged 36-50 years demonstrated better
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recognition of anaphylaxis diagnostic criteria, while
professional experience also showed a positive
association with diagnostic accuracy. However,
neither age nor experience improved correct
identification of the first-line treatment route. These
findings suggest that while clinical exposure enhances
certain competencies, it does not uniformly translate
to complete mastery of anaphylaxis management.

This study has several limitations. Its single-region
design limits generalizability, and the use of a
sampling approach—recruiting only
dentists available during onsite visits—may have
introduced selection  bias. The  marked
underrepresentation of dentists aged 250 years,
represented by only two participants, restricts
interpretation of age-related subgroup analyses. As
the questionnaire relied on self-reported information,
recall and social desirability biases are possible.
Although the survey was developed based on existing
literature and expert opinion to ensure content
validity, formal psychometric validation was not
performed.  Additionally, the study assessed
knowledge rather than practical skills; therefore, the
findings may not fully reflect real-time clinical
performance  during  anaphylaxis.  Emergency
preparedness data were based solely on participant
reporting and were not objectively verified. Non-
response bias cannot be excluded. These limitations
should be considered when interpreting the results.

convenience

Despite these limitations, this study provides valuable
insight into dentists’ preparedness for managing local
anesthetic-induced anaphylaxis—a topic for which
current data remain limited. By identifying critical
knowledge gaps and patterns of clinical decision-
making, the study offers an important foundation for
developing targeted educational strategies aimed at
improving patient safety.

Future research should include larger, multicenter
samples and evaluate the long-term impact of
structured anaphylaxis training programs to enhance
sustainable emergency competence in dental practice.

In conclusion, this study demonstrated that despite
increasing of hypersensitivity  risks,
significant deficiencies persist in recognizing and
managing local anesthetic allergies and anaphylaxis
among  dental practitioners. These findings
underscore the need to strengthen dental curricula
and promote ongoing professional training focused
on emergency management of life-threatening
reactions.
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