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Abstract

Background: Articaine is widely used in dentistry
because of its favourable pharmacological and
clinical properties. This study assessed the
knowledge and awareness regarding the clinical use
of articaine among undergraduate and postgraduate
dental students.

Materials and Methods: A cross-sectional
questionnaire-based survey was conducted among
BDS and MDS students using a structured 17-item
questionnaire. The survey was administered
electronically through Google Forms using
convenience sampling. A total of 174 responses were
obtained, comprising 92 (52.9%) BDS and 82
(47.1%) MDS students. Data were analysed using
descriptive statistics.

Results: Most participants reported awareness of the
pharmacological effects (93.1%), advantages
(94.3%), adverse effects (83.3%), and limitations
(77.0%) of articaine. While 78.7% believed articaine
provided better anaesthesia than lidocaine, only
43.7% reported preferring it in daily clinical practice.
Articaine was preferred for tooth extraction by
69.0%, while 82.8% did not prefer its use in children
below five years. Nearly half of the participants
(47.1%) did not perceive a higher risk of
neurotoxicity with articaine. Further awareness
programmes were considered necessary by 97.1% of
participants.

Conclusion: Dental students demonstrated high
reported awareness of articaine, although this was not
consistently reflected in clinical preference.
Continued evidence-based education may promote
its appropriate and safe clinical use.

Keywords: Articaine; Local anaesthesia; Dental
students; Knowledge; Awareness; Clinical practice.

I. Introduction

Local anaesthesia is an integral component
of dental practice, enabling the provision of painless
and safe care during a wide range of restorative,
periodontal, endodontic, and surgical procedures'.
The choice of local anaesthetic is influenced by
several factors, including onset and duration of
action, efficacy, tissue penetration, systemic

metabolism, and potential adverse effects!. Lidocaine
has traditionally been regarded as the standard local
anaesthetic in dentistry, however, the availability of
newer agents has expanded the options for achieving
effective local anaesthesia’.

Articaine is an amide-type local anaesthetic
that was introduced into dental practice in the 1970s
and has subsequently gained widespread acceptance
in dentistry®. It is commonly available as a 4%
solution combined with adrenaline and is used for
both infiltration and nerve-block techniques®.
Articaine possesses a distinctive chemical structure,
containing a thiophene ring that contributes to its
lipid solubility and tissue penetration, as well as an
additional ester group that permits rapid hydrolysis in
the plasma®. Approximately 90% of articaine is
metabolised rapidly to its inactive metabolite,
articaine acid, which is subsequently eliminated
primarily ~ through  the  kidneys’.  These
pharmacological characteristics contribute to its
clinical usefulness and distinguish it from other
commonly used amide local anaesthetics.

Several clinical characteristics have
contributed to the increasing use of articaine in
dentistry. It has a rapid onset of action, good
diffusion through soft and hard tissues, and has
demonstrated efficacy in both infiltration and
nerve-block anaesthesia. Its ability to achieve
effective anaesthesia in areas where conventional
infiltration may be less predictable has made it
particularly useful in routine dental procedures.
Articaine has therefore been used in a variety of
clinical situations, including restorative treatment,
endodontic procedures, periodontal therapy, and oral
surgical interventions.>%°

Despite its clinical advantages, the
appropriate use of articaine requires an
understanding of its pharmacological properties,
composition, indications, limitations, dosage, and
potential adverse effects. Concerns regarding adverse
reactions and possible neurotoxicity have also
contributed to continuing discussion regarding the
selection and use of articaine in clinical practice'®!!.
Consequently, familiarity with both the benefits and
limitations of the drug is important for dental
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professionals and students who are developing their
clinical decision-making skills'2.

Undergraduate and postgraduate dental
education provides an important foundation for the
rational selection and administration of local
anaesthetic agents. However, differences in clinical
exposure and academic training may influence
students knowledge and perceptions regarding newer
local anaesthetics such as articaine!>'*, Assessing
these aspects can help identify gaps in knowledge
and areas where additional academic or clinical
education may be beneficial.

Therefore, the present study was undertaken
to assess and compare the knowledge and awareness
regarding the clinical use of articaine among
undergraduate and postgraduate dental students.

II.  Materials and Methods
Study Design and Ethical Approval
Across-sectional questionnaire-based survey was
conducted to assess the knowledge and awareness
regarding the clinical use of articaine among
undergraduate and postgraduate dental students. The
study protocol was reviewed and approved by the
Institutional Ethics Committee, approval number:
IEC/GDCHN/94/2025, prior to commencement of
data collection.
Study Population and Setting
The study population comprised undergraduate and
postgraduate dental students. The survey was
conducted through an online platform to facilitate
participation from students at different clinical
training levels.
Eligibility Criteria
Undergraduate BDS students undergoing clinical
training and postgraduate MDS students who
completed the online questionnaire were eligible to
participate. Individuals who did not provide
informed consent, did not belong to the BDS or MDS
student  groups, or submitted incomplete
questionnaires were excluded from the study.

Development of the Questionnaire

A structured questionnaire, with 17 questions ( In the
Appendix) was developed following a review of
relevant literature, validated from experts and

divided into two sections assessing knowledge and
awareness regarding the clinical use of articaine,
including its pharmacological properties, advantages,
limitations, adverse effects, clinical applications, and
associated precautions.

The questionnaire was administered electronically
through Google Forms.

Sample Size

A convenience sampling technique was employed.
Approximately 500 potential participants were
approached  through  email and  student
communication groups. The survey link was

distributed electronically along with a brief
explanation of the purpose of the study.
Statistical Analysis

The collected data were entered into Microsoft Excel
and subsequently analyzed using IBM SPSS
Statistics version 25.0.

III.  Results
A total of 174 dental students participated in the
survey, comprising 92 (52.9%) undergraduate BDS
students and 82 (47.1%) postgraduate MDS students.

Knowledge Regarding Articaine

Most participants reported awareness of the
pharmacological effects of articaine (162, 93.1%)
and its advantages (164, 94.3%). Awareness
regarding adverse effects or anaphylactic reactions
was reported by 145 participants (83.3%), while 133
(76.4%) reported knowledge of its composition and
chemical configuration. Similarly, 134 participants
(77.0%) reported awareness of the limitations of
articaine.

Regarding its clinical characteristics, 137
participants (78.7%) believed that articaine provides
better anaesthesia compared with lidocaine, while
139 (79.9%) believed that its use reduces the need for
additional injections during dental procedures.
Responses regarding the potential for neurotoxicity
were more evenly distributed, with 92 participants
(52.9%) reporting that they believed articaine had a
higher risk of neurotoxicity compared with other
local anaesthetics.

Tablel:Results Of Questions Regarding Knowledge

Yes No
QueNo. [gps MDS Total(%) BDS MDS Total(%)
1 82 80 162 (93.1%) 10 2 12(6.9 %)
2 76 69 145 (83.3%) 16 13 29(16.7 %)
3 60 73 133(76.4 %) 32 9 41(23.6 %)
4 83 81 164(94.3 %) 9 1 10(5.7 %)
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5 64 70 134 (77 %) 28 12 40 (23.0%)

6 66 71 137 (78.7%) 26 11 37(21.3 %)

7 72 67 139 (79.9%) 20 15 35(20.1 %)

8 50 42 92 (52.9%) 42 40 82(47.1 %)
Awareness and Clinical Practice Regarding articaine 4% with epinephrine, while 96 (55.2%)
Articaine preferred articaine 2% with epinephrine.

Responses related to awareness and clinical practice
are presented in Table 2. A large majority of
participants (167, 96.0%) reported routinely taking a
history of drug allergy, and 172 (98.9%) were aware
of articaine as a local anaesthetic.

Regarding clinical preference, 76 participants
(43.7%) reported preferring articaine in their daily
clinical practice. Sixty participants (34.5%) preferred

Most participants did not prefer the use of articaine in
children below 5 years of age (144, 82.8%) or in
pregnant women (140, 80.5%). Articaine was
preferred for tooth extraction by 120 participants
(69.0%).

A substantial majority of participants (169, 97.1%)
felt that there was a need for further awareness
programmes regarding articaine among dental
students and practitioners.

Table2: Results Of Questions Regarding Awareness

Yes No

QueNo. [gps MDS Total(%) BDS MDS Total(%)
1 89 78 167 (96.0%) 3 4 7 (4%)
2 92 80 172(98.9 %) 2 00 2 (1.1%)
3 34 42 76(47.3%) 58 40 98(43.7%)
4 50 46 96 (55.2%) 42 36 78(44.8%)
5 28 32 60(34.5%) 64 50 114(65.5%)
6 14 16 30(17.2%) 78 66 144(82.2%)
7 16 18 34 (19.5 %) 76 64 140(80.5%)
8 56 64 120(69%) 36 18 54 (31%)
9 87 82 169 (97.1%) 5 0 5(2.9 %)

IV.  Discussion

The present study assessed the knowledge
and awareness regarding the clinical use of articaine
among undergraduate and postgraduate dental
students. Overall, the participants demonstrated a
high level of reported awareness regarding articaine
and its clinical characteristics.

The high level of awareness observed in the
present study is greater than that reported by David et
al.’>, who surveyed 100 dental students and found
that 59% were aware of the use of articaine in
dentistry. Their study concluded that the overall level
of awareness was moderate. However, as both studies
used self-administered questionnaires, differences in
question wording and the way awareness was
assessed should also be considered when making
direct comparisons.

A considerable proportion of participants in
the present study perceived articaine to provide better
anaesthesia than lidocaine (78.7%), while 79.9%

believed that its use could reduce the need for
additional injections during dental procedures. These
findings indicate a generally favourable perception of
the clinical efficacy of articaine. However, the
effectiveness of a local anaesthetic may depend on
the type of procedure, injection technique,
anatomical site, and clinical circumstances.

Interestingly, the high level of awareness
did not translate into an equally high level of routine
clinical preference. Only 43.7% of participants
reported preferring articaine in their daily clinical
practice. This finding is consistent with observations
from studies among dental practitioners. Martin et
al.'® reported that 60% of surveyed dental
practitioners used articaine as their preferred dental
local anaesthetic, while 40% avoided its use for
inferior alveolar nerve blocks despite evidence
supporting its clinical use.

Responses regarding the use of articaine in
children below five years of age showed considerable
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caution, with 82.8% of participants not preferring its
use in this age group. A similar pattern of caution has
been reported previously. Iyer and Mani!’, in a
questionnaire survey involving dental students and
private practitioners in Chennai, found that 65% of
participants reported using articaine in children, but
only 26.51% preferred its use in children below four
years of age, while 43.18% were unsure about
choosing articaine as their default local anaesthetic.

One of the more noteworthy findings was
the nearly equal distribution of responses concerning
the perceived risk of neurotoxicity. While 52.9% of
participants believed that articaine had a higher risk
of neurotoxicity compared with other local
anaesthetics, 47.1% did not share this view. This
finding indicates uncertainty regarding an important
safety aspect of articaine. Concerns about paresthesia
and neurotoxicity have historically influenced
perceptions and clinical use of articaine; however,
such concerns should be interpreted in the context of
the available evidence rather than assumption or
anecdotal experience. The survey of dental
practitioners by Martin et al.!® similarly
demonstrated a discrepancy between some
practitioners' clinical practices and the available
evidence regarding the safety and efficacy of
articaine.

Overall, the findings indicate good
awareness of articaine among dental students,
although this was not consistently reflected in
clinical preference. The use of convenience
sampling, an online questionnaire, and self-reported
responses may limit the generalisability and
objective assessment of knowledge. Larger studies
using validated knowledge-scoring tools and diverse
dental populations are warranted. Nevertheless, the
findings highlight the need for continued
evidence-based education regarding the appropriate
indications, safety, and clinical use of articaine.

V.  Conclusion

The present study demonstrated a high level of
reported awareness regarding articaine among
undergraduate and postgraduate dental students,
particularly ~ concerning its  pharmacological
properties, advantages, and clinical applications.
However, this awareness was not consistently
reflected in routine clinical preference, with
considerable variation in perceptions regarding its
safety and use in specific patient groups. The
findings  highlight the need for continued
evidence-based education to promote appropriate
and safe clinical use of articaine among dental
students and practitioners.

Conflict of interest: The authors declare no conflict
of interests

Funding: This whole study was self-funded.

References:

[1]. Decloux D, Ouanounou A. Local anaesthesia
in dentistry: a review. Int Dent J. 2020 Sep
17;71(2):87-95. doi: 10.1111/idj.12615. Epub
ahead of print. PMID: 32944974; PMCID:

PMC9275172.
[2]. narrative review on local anesthetics in
dentistry: mechanism of action,

characteristics, and clinical considerations: A
Rodrigues, Guilherme A, A Bronzato, Juliana
D. Journal of Oral and Maxillofacial
Anesthesia
https://joma.amegroups.org/article/view/7124
[3]. Malamed, S. F. (2016). Articaine 30 years

later. Oral Health Group.
https://www.oralhealthgroup.com/features/10
03919408/

(Documents its clinical timeline since its
introduction and its rise to becoming the
second most widely used dental anesthetic
worldwide).

[4]. Yao, J, & Wang, X. (2026). Efficacy
comparison of articaine versus lidocaine in
dental procedures: A systematic review and
meta-analysis. BMC Anesthesiology, 26(1),
Article 383. doi.org

[5]. National  Center for  Biotechnology
Information. (2026). PubChem Compound
Summary for CID 2244: Articaine. nih.gov

[6]. ScienceDirect Topics. (2025). Articaine
pharmacology, metabolism, and toxicology
overview. Elsevier.
https://www.sciencedirect.com/topics/medici
ne-and-dentistry/articaine

[7]. Al-Mhanna, A. A., & Al-Zubaydi, N. A.
(2026). Articaine in endodontics: A
comprehensive clinical review. Journal of
Endodontic Technology, 11(2), 45-53. doi.org

[8]. Septodont India. (2026). Articaine injection:
The modern standard in dental anesthesia.
https://www.septodont.in/2026/03/23/articain
e-injection-the-modern-standard-in-dental-an
esthesia/

[9]. Gao, Y., & Zhang, L. (2023). Paresthesia in
dentistry: The ignored neurotoxicity of local
anesthetics. Frontiers in Pharmacology, 14,
Article 10395355. doi.org

[10]. IntechOpen. (2026). Mechanisms underlying
in articaine-related neurotoxicity. In Local
Anesthetics - New Insights. doi.org

DOI: 10.5281/zenodo.22243850

| Impact Factor value 6.18 | ISO 9001: 2008 Certified Journal

Page 357


https://www.oralhealthgroup.com/features/1003919408/
https://www.oralhealthgroup.com/features/1003919408/
https://www.sciencedirect.com/topics/medicine-and-dentistry/articaine
https://www.sciencedirect.com/topics/medicine-and-dentistry/articaine
https://www.septodont.in/2026/03/23/articaine-injection-the-modern-standard-in-dental-anesthesia/
https://www.septodont.in/2026/03/23/articaine-injection-the-modern-standard-in-dental-anesthesia/
https://www.septodont.in/2026/03/23/articaine-injection-the-modern-standard-in-dental-anesthesia/

. |
<

%5'

International Journal Dental and Medical Sciences Research
Volume 8, Issue 4, Jul-Aug 2026 pp: 354-358 www.ijdmsrjournal.com

[11].

[12].

[13].

[14].

[15].

[16].

Decisions in Dentistry. (2022). Current
perspectives on articaine in dental anesthesia.
Decisions in  Dentistry, 8(3), 26-29.
https://decisionsindentistry.com/article/curren
t-perspectives-articaine-dental-anesthesia/
Nature Springer. (2025). Evaluating the
knowledge of general dental practitioners:
Reforming dental curricula and continuing
education. Scientific Reports.
https://www.nature.com/articles/s41598-025-
30988-1

World Journal of Dentistry. (2026).
Knowledge, attitude, and practice of painless
local anesthesia. WJOUD.
https://www.wjoud.com/doi/WJOUD/pdf/10.
5005/jp-journals-10015-2829

Debarun David, Dhanraj Ganapathy
Knowledge and Awareness of Articaine Use
among Dental Students - A Survey, 2020 -
Volume 32  [Issue  18]Journal of
Pharmaceutical Research International
Martin E, Lee A, Jennings E. Articaine: dental
practitioner use, basis of perception and
evidence-based dentistry-a cross-sectional
study. BDJ Open. 2022 Jul 4;8(1):20. doi:
10.1038/s41405-022-00113-9. PMID:
35788125; PMCID: PM(C9253308.

Iyer, Prabhav Kumar, and Geo Mani. 2020.
“Awareness of Using Articaine in Children by
Dentists in Chennai- A Questionnaire
Survey”. Journal of Pharmaceutical Research
International 32 (18):88-100.
https://doi.org/10.9734/jpri/2020/v321183069
3.

Appendix

(8]

(O )WV, N

I. QuestionsRegardingKnowledge

. Areyouawareofpharmacologicaleffectsofarti
caine?

. Areyouawareofanyadverseeffectsoranaphyla
cticreactionwith articaine?

. Doyouknowthecomposition&chemicalconfi
gurationof articaine?

. Doyouknowtheadvantagesofarticaine?

. Doyouknowthelimitationsof articaine?

. Doyoubelievearticaineprovidesbetteranesthe
ticscomparedtolidocaine?

. Doyoubelievearticainereducestheneedforadd
itionalinjectionduringdental procedure?

8. Doyoubelievearticainehashigherriskofne
urotoxicitycomparedtootherlocal anesthetics?

W N

03N n A~

I1. QuestionsRegardingAwareness(Inprac
tices)

. Doyouaskhistoryof drugallergytothepatient

routinely?

. Areyouawareofarticainelocal anesthetic?
. Doyoupreferarticaineinyourdailyclinical

practice?

. Doyoupreferarticaine2%withepinephrine?
. Doyoupreferarticaine4%withepinephrine?
. DoyoupreferinchildrenunderSyearsofage?
. Doyoupreferinpregnant women?

. Doyoupreferarticaineforextractionofteeth?

9. Doyoufeelthereisneedformoreawarenessp
rogramregardingarticaineamongdental
students and practitioners?
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