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Association between dental anxiety, state anxiety
and procedural pain during maxillary local
anesthesia: a cross-sectional study
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Aim: This study aimed to assess the correlation between dental anxiety, state anxiety and pain after dental injection.
Materials and methods: 120 children with positive rating according to Frankle behavior scale were enrolled in this
cross-sectional study, each child received a maxillary injection prior treatment. Dental anxiety was assessed by
Children Fear Scale, and state anxiety was assessed by the Children Anxiety Questionnaire. The Wong Baker Scale
and FLACC Scale were used to measure pain after dental injection.

Results: No statistically significant differences were found in anxiety level scores between genders and age groups
with p-value > 0.05. A statistically significant difference in the postoperative pulse rate between males and females,
with females having a greater mean pulse rate (p value= 0.024). A positive correlation was found between each dental
anxiety and procedural pain and state anxiety and procedural pain.

Conclusion: Decreasing anxiety levels in young patients reduce the expected pain and procedural pain experienced
by children which results in a better health care and quality of life.
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Introduction

Dental Fear and Anxiety (DFA) is a
definition of a reaction to an unknown risk for
the patient, causing a state of fear that
something serious is about to happen during
dental treatment, often linked to a sense of
loss of control.! The prevalence of dental
anxiety is high in pediatric patients, and is
estimated to be between 5.7% and 20.2%,
with multiple factors playing an important
role in its prevalence.?

Morgan and Porritt? stated that dental
fear and anxiety are natural parts of a child’s
cognitive development, but usually have a
decreased effect on a growing old child. The
multifactorial etiology of children’s dental
fear and anxiety involves the influence of
several, personal and environmental
interacting factors on the development of fear
and anxiety in a dental care situation.* Age
and gender are controversial factors that
contribute to the development of dental
anxiety. Shindova & Belcheva’ reported the
lack of role for age in the development of
dental fear and anxiety, as they did not find
any relationship between age at the first visit
and the development of dental fear. A
systematic review conducted by Murad et al®
revealed a correlation between age and DFA
levels, whereas younger children showed
higher levels of DFA than older patients did.
In terms of gender, research has typically
revealed that females have increased levels of
DFA compared to males and tend to report
greater specific fear and anxiety about
drilling, local anesthesia and pain than their
male counterparts.’

A main factor considered a high risk
factor for developing dental anxiety is pain,
which is identified by the IASP as an
unpleasant sensory and emotional experience
associated with actual or potential tissue
damage, or described in terms of such
damage.”® However, the relationship
between anxiety and pain is reciprocal due to
the multifactorial etiology of DFA and the
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multiple dimensions of pain.” '© Increased
DFA levels are related to previous painful
dental experiences, and patients suffering
from severe dental pain tend to report higher
levels of DFA.!!

Moreover, several studies have
concluded that anxious patients tend to have
worse pain perception than non-anxious
patients when invasive treatment is
received.!>!* A systematic review by Heaton
reported that dental anxiety has a significant
impact on expected pain, pain during dental
treatment and pain after treatment, while state
anxiety has a significant impact on pain
perception and pain during the procedures
only, although, anxiety levels did not differ
between  surgical ~and  nonsurgical
procedures.”” In pediatric patients, studies
have indicated a significant correlation
between procedural anxiety and procedural
pain,'® !” Regarding dental treatment, studies
have shown that reducing dental anxiety
through various methods, such as the buzzy
system, virtual reality, and procedural
sedation can effectively decrease pain
perception during dental procedures.'®

Therefore, the aim of the study was to
assess the relationship between dental
anxiety, state anxiety and procedural pain in
school-aged  children  during  dental
anesthesia administration.

Materials and methods
Study design and setting:

This  observational study was
designed as a cross-sectional study to
investigate the correlation between dental
anxiety and pain during local anesthesia
administration. These occurred from June
2023 until March 2024. The children who
were recruited for the study were randomly
selected patients who visited the pediatric
dentistry  department at  Damascus
University. All methods were carried out in
accordance with all relevant guidelines and
regulations and Declaration of Helsinki, also,
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ethical approval was obtained from the
institutional ethics committee of Damascus
University (No. 4066). In addition, a written
informed consent was obtained from all
participant guardians prior to the start of the
data collection.

Sample collection:

The sample size was determined with
G-power software v3.1.9.7 and based on
similar previous studies.'> !¢ A total of 120
children aged 6-10 years who visited the
dentist for the first time and needed dental
treatment in the maxillary arch including
administration of local anesthetic, were
included in this study. Patients with
communication disabilities, or medical or
psychological disorders that may have an
effect on the pain threshold were excluded.
Moreover, patients with severe dental pain or
acute abscess and children with a negative or
absolutely negative ranking according to the
Frankle Behavior Rating Scale were also
excluded.

Study protocol:

Each patient was seated in the dental
chair, and then 20% benzocaine gel was
applied at the injection site prior to anesthesia
for 1 minute via a sterile cotton swab.
Afterwards, a 1:80000 lidocaine infiltration
injection was administered in the maxillary
arch.

Pain and anxiety were assessed using
several measures: children’s state anxiety
was assessed by the Child Anxiety
Questionnaire (CAQ) developed by Nilson et
al,' a tool driven by the State —Trait Anxiety
Scale. This accumulative scale was used to
measure state anxiety before and after
treatment. 4-6 points referred to no anxiety or
mild anxiety, while 7-9 points described
moderate anxiety, with 10-12 points
indicating severe anxiety or phobia. For
dental anxiety, the Children Fear Scale (CFS)
was used to assess pre- and postoperative fear
among patients undergoing a painful medical
procedure.?’ this is a self-reported assessment
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tool consisting of 5 faces representing
different levels of fear, with 0 indicating no
fear and 4 indicating the worst feeling of fear.
Additionally, changes in the physiological
pulse rate were recorded before and after the
administration of anesthesia using a finger
pulse oximeter the first time was 5 minutes
after the patient was seated in the dental
chair, second time was 5 minutes after the
dental injection. Regarding pain, the child
was asked to choose a face from the Wong-
Baker scale (WB that matches his feelings
after receiving the injection). In addition, the
child’s behavior during the administration of
local anesthesia was recorded on video using
a mobile phone camera attached to the dental
chair (Xiaomi Redmi note 11 pro plus©), and
was subsequently assessed by two external
observers according to the Faces-Legs-
Activity-cry-consolability scale (FLACC).
Statistical analysis:

In this study, descriptive data,
including  means,  frequencies  and
percentages, were calculated for boys and
girls. For the quantitative variables, the
Kolmogorov-Smirnov test was used to assess
normality. Normality was found for the pulse
rate scores.

The collected data were analyzed
using IBM SPSS software v. 23 (IBM Corp.,
Armonk, USA). A P value of less than 0.05
was considered significant, and the power of
the study was set at 95%. The Mann-Whitney
U test was performed to compare CFS, and
CAQ scores and WB, and FLACC scores
between males and females, while simple t-
test was used to compare pulse rate mean
between gender and age groups. Moreover,
the correlations between CAQ score, CFS
scores and FLACC, and WB scores were
studied using Spearman’s rank correlation
with a level of significance of 0.01.

Results
A total of 120 patients were recruited
for this study.60 males and 60 females with a
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mean age of 7.7 £1 years. No statistically Table 2: Mann-Whitney results for CAQ scores for
significant difference was found between gender and age groups.
males and females with regard to mean age (p GENDER “GE
value =1.34).

No statistically significant difference CAQ | Male | Female | Total | 6-<8 | 8<-10 | Total
was found between males and females in CFS
scores (p value=0.349), as 46.66% of male “(‘4";{’ 86.63% | 8833% | 8T | O%AS | 8% | 875
patients and 33.33% of female patients had sobe | 100 | 10 | 10% | 188 | 1641 | 10%
no fear at all (table 1). CFS scores were 1};\;‘5 % %
evaluated for the following age groups: 6- <8 HIGH | 333% | 1.66% | 25% | 566 | 0% | 25%

(10-12) %

years and 8< -10 years. There was no
statistically significant difference between N 60 60 20 | 53 67 | 120
these age groups (p value= 0.621) (Tablel),
in addition, there was no correlation between iy L 0642 0-062

age and anxiety level (p value > 0.05).

* p- Value is significant at < 0.05
Table 1: Mann-Whitney results for CFS scores for NN
gender and age groups.

The mean FLACC scores were 0.88

gender age for males and 0.97 for females, but no
statistically significant difference was found
CFS Male Female Total 6- <8 8<-10 Total between gender groups (p Value :0753)’ or
between age groups (p value= 0.836), as the
(1} 46.66 33.33% 40% 43.4% 37.31% 40%
o mean score for those aged 6- <8 years was
0.91 and for those aged 8<-10 years was 0.94
1 35% 51.66% 43.33% 39.6% 46.2% 43.33
% (Table 3).
2 11.66 10% 10.83% 11.3% 10.44% 10.83
% % Table 3: Mann-Whitney results for FLACC scores for
3 5% 1.66% 3.33% 3.7% 2.9% 3.33 ender and age groups.
% FLACC
4 1.66% 3.33% 2.5% 1.8% 2.9% 2.5% gender age
N 60 60 120 53 67 120 |male [female [Total 6-<8 8<-10 total
Mean | 0.88 | 0.97 | 0.92 91 94 92
p- 0.349 0.621
value N 60 | 60 120 53 67 120
* p- Value is significant at < 0.05 . . .
p- Value is significant a Std.. ) 783 | 901 842 838 851 842
|Deviation]
CAQ scores did not differ between B 0,836
male and female patients (p value=0.642), VALUE 0753

with 87.5% of the total patients diagnosed
with mild state anxiety and 2.5% of patients
suffering from high state anxiety (p value= For the Wong Baker scale, more male
0.062) (table 2). patients reported greater pain levels than
female patients did but no statistically
significant difference was found (p value=
0.701), additionally, older patients reported
greater pain levels than younger patients did,

* p- Value is significant at < 0.05
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with no statistically significant difference
between them (p value= 0.836) (table 4).

Table 4: Mann-Whitney test for the Wong Baker
scores for gender and age groups.

The relationships between patients’
pain responses to dental injection, indicated
by the Wong Baker scale and FLACC scale,
and their dental anxiety and state anxiety
scores were evaluated by Spearman’s rank
correlation coefficient. There was a
statistically significant correlation between
the WB, and FLACC scores and both the CFS
and CAQ scores (P <0.01) (Table 6).

Table 6: correlation between dental anxiety, state

anxiety and procedural pain measures
Spearman Correlation

Wong Baker
gender age
male|female] Total | 6-<8 | 8<-10 | total
No pain 22 23 45 18 27 45
(0
Hurts 31 34 65
little bit | 32 33 65
2
Hurts 4 6 10
little 6 4 10
more (4)
N 60 60 120 53 67 120
P 0.836
VALUE 0.701

* p- Value is significant at < 0.05

Postoperatively, there =~ was a
statistically significant difference in the pulse
rate between males and females, with females
having a greater mean pulse rate (p value=
0.024). During anesthesia, the pulse rates did
not differ significantly between males and
females (p value= 0.981). Moreover, no
significant differences in pulse rates were
observed between the age groups either
preoperatively or during anesthesia (Table 5).

Table 5: t-test results for pulse rate mean for gender
and age groups

Pulse rate mean

gender age

male | female | P value 6-<8 |8<-10] P value

96.62 | 95.90] 0.615

Ipreoperative [05:42] 97.02 | 0.024*

Durmg‘ 99.08l 9977 | 0981 100.36 198.69| 0.192
Ianesthesrd

* p- Value is significant at < 0.05
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Male Female
Correlation | P-value | Correlation P-
coefficient coefficient value
CAQ/ 0.382 0.003** 0.589 0.000**
FLACC
CFS/Wong- 0.501 0.000** 0.435 0.001**
baker
CFS/ 0.386 0.002** 0.636 0.000**
FLACC
CAQ/ 0.390 0.002%** 0.454 0.000**
Wong-
Baker

** Correlation is significant at 0.01 level.

Discussion

Dental fear and anxiety arises from
painful previous experiences, and high levels
of DFA increase patients’ perception of pain,
as a positive correlation between anxiety and
pain perception was found among adult
patients.?! Moreover, this relationship has not
been assessed clearly in pediatric patients,
even though many studies have indicated the
efficacy of DFA in alleviating pain during
dental treatment.?? This study aimed to
evaluate the correlation between dental
anxiety, state anxiety and procedural pain
while receiving a local anesthetic prior to
dental treatment.

Pain and anxiety are difficult to
measure due to their intertwined physical and
psychological  aspect.?*>  Therefore, a
standardized and controlled environment is
essential for the assessment of anxiety and
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pain. In the present study, one experienced
pediatric dentist treated all patients in the
same dental chair in a quiet, distraction-free
environment.

School-aged children were chosen for
the study because they have a competent
cognitive growth that can facilitate the
expression of their emotions and the ability to
report them more adequately than younger
children. * also according to Abdelrazk et
al®, at this age range, the child is known to
develop its first attitudes toward dental care.
Local anesthesia and fear of needles are a
significant concern in pediatric dentistry,
they impact children's cooperation and
treatment outcomes and increases anxiety
levels.?® Therefore, this procedure was
chosen because it can affect both anxiety and
pain.

The relationship between dental
anxiety and sex is considered controversial in
the literatures.?” 2 However, dental anxiety
has been linked more to females than males,
as reported by some studies.?” ?° In the
current study, the CFS and CAQ scores did
not differ between girls and boys, which is in
accordance with Popescu et al*® and Abanto
etal’!

The anxiety scores were similar in
both age groups, with no significant
differences. This could be attributed to the
fact that all patients were positive according
to the Frankl behavior rating scale.
Additionally, no correlation was - found
between age and anxiety levels, whereas the
relationship between DFA and age itself
cannot be considered stable because it can be
affected by oral health status and exposure to
various social and cultural event.*

No significant differences were found
between genders in regard to reported pain,
which is in accordance with the findings of
Ghanei et al** and Naoumova et al.>*

A positive correlation was found
between both dental anxiety and procedural
pain, and between state anxiety and
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procedural pain in both genders, and anxious
patients reported greater pain levels than non
anxious patients did. A relevant result in
adult patients was reported by Sanikoop et
al>! where patients expected more pain than
they experienced when they had higher
dental- anxiety scores. This result indicates
the importance of DFA management in
alleviating pain, which eventually improves
children’s perception of dental treatment and
treatment outcomes.

Study limitations:

The first limitation of this study is that
the sample was from a single medical
institution, as different environments might
have had an effect on state anxiety.

The second limitation of this study
was that the children included in the present
study were selected from among those who
had their first dental visit. Therefore, the
effect of previous dental visits on anxiety
levels was not evaluated.

Conclusion

Dental fear and anxiety is mutually
related to procedural pain, and decreasing
anxiety reduces the pain experienced by
children and enhances their dental
experience, which results in better oral health
and quality of life.

Authors’ contributions

B J: A - Research concept and design,
Collection and/or ‘assembly of data, Data
analysis and interpretation, Writing the
article; L M: Research concept and design,
Final approval of the article research, A D:
Collection and/or assembly of data, Data
analysis and interpretation; M S: Research
concept and design, Final approval of the
article.

Funding:

This research didn’t receive any external
funding.

Contflicts of interests:

The authors declare no conflict of interests



ASDJ September 2024 Vol 35 Orthodontics and Pedodontics section

Data availability:

All data generated or analyzed during this
study are included in this published article.
Ethical approval:

Ethical approval was obtained from the
institutional ethics committee of Damascus
University (No. 4066). All methods were
carried out in accordance with all relevant
guidelines and regulations and Declaration of
Helsinki,

References

1. Klingberg G, Broberg AG. Dental fear/anxiety and
dental behaviour management problems in children
and adolescents: a review of prevalence and
concomitant psychological factors. Int J Paediatr
Dent. 2007; 17(6):391-406.

2. Grisolia BM, Dos Santos APP, Dhyppolito IM,
Buchanan H, Hill K, Oliveira BH. Prevalence of dental
anxiety in children and adolescents globally: A
systematic review with meta-analyses. Int J Paediatr
Dent. 2021; 31(2):168-83.

3. Morgan AG, Porritt J. Background and prevalence
of dental fear and anxiety. In: Porritt J, editor. Dental
fear and anxiety in pediatric patients. st ed. Cham:
Springer Nature; 2017.

4. Alasmar AA, Aldossari GS, Aldossary MS. Dental
anxiety in children: A review of the contributing
factors. J Clin Diagn Res. 2018; 12-SG03.

5. Shindova MP, Belcheva AB. Dental fear and
anxiety in children: a review of the environmental
factors. Folia Med (Plovdiv). 2021;63:177-82.

6. Murad MH, Ingle NA, Assery MK. Evaluating
factors associated with fear and anxiety to dental
treatment: A systematic review. J Family Med Prim
Care. 2020;9:4530-5.

7. Raja SN, Carr DB, Cohen M, Finnerup NB, Flor H,
Gibson S, et al. The revised International Association
for the Study of Pain definition of pain: concepts,
challenges, and compromises. Pain.
2020;161(9):1976-82.

8. Coolidge T, Kotsanos N. Child dental fear,
communication and cooperation. In: Kotsanos N,
Coolidge T, editors. Pediatric Dentistry. 11th ed.
Cham: Springer Nature; 2022.

9. Oliveira MM, Colares V. The relationship between
dental anxiety and dental pain in children aged 18 to
59 months: a study in Recife, Pernambuco State,
Brazil. Cad Saude Publica. 2009;25(4):743-50.

10. Talbot K, Madden VI, Jones SL, Moseley GL. The
sensory and affective components of pain: are they
differentially modifiable dimensions or inseparable

Association between dental anxiety, state anxiety and procedural pain during maxillary local anesthesia:
a cross-sectional study | Jamila Bchara et al. SEPTEMBER2024.

aspects of a unitary experience? A systematic review.
Br J Anaesth. 2019;123(2):263-72.

11. Murillo-Benitez M, Martin-Gonzalez J, Jiménez-
Sanchez MC, Cabanillas-Balsera D, Velasco-Ortega
E, Segura-Egea JJ. Association between dental anxiety
and intraoperative pain during root canal treatment: a
cross-sectional study. Int Endod J. 2020;53(4):447-54.
12. Yu J, Jiang R, Nie EM, Zhang CY, Li X. The
prevalence of dental anxiety associated with pain
among Chinese adult patients in Guangzhou. Pain Res
Manag. 2021;2021(1):7992580.

13. Fernandez-Aguilar J, Guillén I, Sanz MT, Jovani-
Sancho M. Patient’s pre-operative dental anxiety is
related to diastolic blood pressure and the need for
post-surgical analgesia. Sci Rep. 2020;10(1):9170.

14. Sanikop S, Agrawal P, Patil S. Relationship
between dental anxiety and pain perception during
scaling. J Oral Sci. 2011;53(3):341-8.

15. Heaton LJ. Self-reported dental anxiety is
associated with both state anxiety and dental
procedure—related pain. J Evid Based Dent Pract.
2017;17(1):45-7. doi:10.1016/j.jebdp.2017.01.007.
16. Vest E, Armstrong M, Olbrecht VA, Thakkar RK,
Fabia RB, Groner JI, et al. Association of pre-
procedural anxiety with procedure-related pain during
outpatient pediatric burn care: a pilot study. J Burn
Care Res. 2023;44(3):610-7.

17. Fussek-Styga U, Btaszczyk A, Trojan S,
Kwiecinski J, Miszuda S, et al. Virtual Reality as a
method to reduce pain and anxiety in pediatric
patients: a review. J FEduc Health Sport.
2023;31(1):80-93.

18. D'Arro C. Harnessing the power of gate control:
interventions for procedural pain and anxiety. Int J
Whole Person Care. 2022;55-5.

19. Garcia de Avila MA, Hamamoto Filho PT, Jacob
FL, Alcantara LR, Berghammer M, Jenholt Nolbris M,
et al. Children’s anxiety and factors related to the
COVID-19 pandemic: an exploratory study using the
children’s anxiety  questionnaire and the numerical
rating scale. Int J Environ Res Public Health.
2020;17(16):5757.

20. McMurtry CM, Noel M, Chambers CT, McGrath
PJ. Children's fear during procedural pain: preliminary
investigation of the Children's Fear Scale. Health
Psychol. 2011;30(6):780.

21. Sanikop S, Agrawal P, Patil S. Relationship
between dental anxiety and pain perception during
scaling. J  Oral Sci. 2011;53(3):341-8.
https://doi.org/10.2334/josnusd.53.341

22. Monteiro J, Tanday A, Ashley PF, Parekh S,
Alamri H. Interventions for increasing acceptance of
local anaesthetic in children and adolescents having
dental treatment. Cochrane Database Syst Rev. 2020;
2020(2).




ASDJ September 2024 Vol 35 Orthodontics and Pedodontics section

23. Ceniza-Bordallo G, Fraile AG, Martin-Casas P,
Lopez-de-Uralde-Villanueva L Cross-cultural
adaptation and psychometric properties of Spanish
Child Pain Anxiety Symptoms Scale. An Pediatr (Engl
Ed). 2023;99(1):14-25.

24. Pereira Al, Barros L, Mendonga D, Muris P. The
relationships among parental anxiety, parenting, and
children’s anxiety: the mediating effects of children’s
cognitive vulnerabilities. J Child Fam Stud.
2014;23:399-4009.

25. AbdelRazek, R., Abd El Rahman, D., El-Elhossiny
Abdelbasir, R., Abd El-Aziz, A. A Cross-Sectional
Study on the Impact of Children's Intelligence
Quotient on Their Behavior and Anxiety in a Dental
Setting. Ain  Shams Dental Journal,2024;34(2):57-
67.doi: 10.21608/asdj.2024.275306.1224

26. Belevcikli M, Halenur A, Osman De. Effect of the
new needle-free injection system on pain perception
and dental anxiety during anesthesia: randomized
controlled split-mouth study. J Dent Anesth Pain Med.
2023; 23(1):1.

27. Kakkar M, Wahi A, Thakkar R, Vohra I, Shukla
AK. Prevalence of dental anxiety in 10-14 years old
children and its implications. J Dent Anesth Pain Med.
2016; 16: 199-202.

28. ilhan U, Bengi A, Asli TA. Evaluation of the risk
factors of dental anxiety in children. J Pediatr
Res.2022;9(2):99-104.
doi:10.4274/jpr.galenos.2022.79990.

29. Rajwar AS, Goswami M. Prevalence of dental fear
and its causes using three measurement scales among
children in New Delhi. J Indian Soc Pedod Prev Dent.
2017;35:128-33.

30. Popescu SM, Dascélu IT, Scrieciu M, Mercut V,
Moraru I, Tuculind MJ. Dental anxiety and it
association with behavioral factors in children. Curr
Health SciJ.2014;40(4):261-4.
https://doi.org/10.12865/CHSJ.40.04.05

31. Abanto J, Vidigal EA, Carvalho TS, Sa SNC de,
Bonecker M. Factors for determining dental anxiety in
preschool children with severe dental caries. Braz
Oral Res. 2017;31:13

32. Ortiz S, Yoon M, Gibson M, Kornerup I,
Zeinabadi MS, Lai H. Children's Anxiety Levels and
Their Perspectives on Dental Experiences in Students'
Clinical Evaluation. Int J Clin Pediatr Dent.
2023;16(Suppl 2):206-12. doi: 10.5005/jp-journals-
10005-2620.

33. Ghanei M, Arnrup K, Robertson A. Procedural
pain in routine dental care for children: a part of the
Swedish BITA study. Eur Arch Paediatr Dent.
2018;19(5):365-72. doi: 10.1007/s40368-018-0368-2.
34. Naoumova J, Kjellberg H, Kurol J, Mohlin B. Pain,
discomfort, and use of analgesics following the
extraction of primary canines in children with palatally
displaced canines. Int J Paediatr Dent. 2012

Association between dental anxiety, state anxiety and procedural pain during maxillary local anesthesia:
a cross-sectional study | Jamila Bchara et al. SEPTEMBER2024.



