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ABSTRACT

Introduction: Anxiety, stress, and fear of pain are unpleasant emotions associated with dental treatment. 
The sensation of pain or anxiety in patients may cause undesirable cardiovascular changes and in some 
cases, it might lead to a medical emergency.

Objective: The present study was conducted to observe the changes in blood pressure before and during 
treatment and to compare the changes in blood pressure between first and subsequent visit.

Materials and Method: In this quantitative analytical cross-sectional study, 132 patients visiting the 
AIMS dental clinic due to acute pulpitis from May 1st to October 31st 2019 were included after getting 
institutional ethical approval. Resting blood pressure was measured in supine position before treatment. 
Local anaesthesia without adrenaline was injected and blood pressure was again recorded 10 and 20 
minutes after injecting local anaesthesia during the procedure. Change in mean arterial pressure and 
average of mean arterial pressure was determined during each visit for comparison.

Result: At each visit, there was rise in blood pressure during procedure in both sexes across all age groups. 
The change in mean arterial pressure between first (5.43±7.42 mmHg) and second (4.86±5.76 mmHg) 
visit was not significant (P >0.05). Average mean arterial pressure during second visit (92.46±10.49 
mmHg) was lower than first visit (95.81±11.62 mmHg) which was found to be significant (P <0.05).

Conclusion: Pain and anxiety related to dental treatment causes rise in blood pressure. As pain subsides 
and patient becomes comfortable with the clinical environment there is fall in blood pressure.
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INTRODUCTION

Root canal treatment (RCT), also known as 
endodontic treatment, is the process of saving the 
tooth. During root canal treatment infected, injured 
or dead pulp is removed from the tooth. The infected 
tooth may be associated with pain and abscess around 
the roots of tooth.1,2 Many patients experience stress 
and anxiety during dental treatment.3 Despite the 
technological advances, anxiety and the fear of pain 

associated with dental procedure remain globally 
widespread and is considered a major reason to 
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avoid dental treatment.4 Even though various dental 
treatment can evoke anxiety and fear in patients, 
extraction and root canal treatment were found to 
cause higher levels of anxiety. A survey conducted 
by American Association of Endodontists observed 
negative perception of public for endodontic therapy 
because of the associated pain.5,6 The stress caused 
by anticipation related to dental treatment may cause 
in activation of the sympathetic nervous system and 
hypothalamus-pituitary-adrenal axis. This can lead 
to increased heart rate, vasoconstriction and release 
of catecholamines and cortisol resulting in rise in 
blood pressure (BP).3,7,8 As the root canal treatment 
is completed in multiple visits, the aim of the study 
was to compare anxiety induced changes in BP in 
first and subsequent visit to dental clinic.

MATERIALS AND METHOD

This quantitative, analytical cross-sectional study 
was conducted in AIMS dental clinic, Jadibuti, 
Kathmandu, from May 1st to October 31st 2019. 
In this study, 132 patients were included by 
convenience sampling. The patients visiting the 
clinic due to acute pulpitis between the ages of 16-60 
and those undergoing treatment for single tooth were 
included in the study. Mentally retarded, pregnant 
woman, patient taking anti-anxiety drugs, root canal 
treatment indicated due to other than acute pulpitis 
and patient undergoing treatment for multiple teeth 
were excluded. Total patients were divided into five 
age groups: 10-20; 21-30; 31-40; 41-50; 51-60. 
This clinical observational study was approved by 
institutional review board of KIST Medical College 
and Teaching Hospital (Ref. 2075/76/63). Informed 
consent was taken from all the patients participated 
in this study. In case of patient below 18 years, 
consent was taken with their parents.

Proper counselling of the patients regarding 
the procedure was done before treatment. Each 
patient was allowed to rest at least five minutes 
in reception area before recording the blood 
pressure. After proper counselling and consent, 
resting blood pressure was recorded in supine 
position on the dental chair. Blood pressure was 
measured by blood pressure monitor marketed by 
Σsigma medical technology Co., Hongkong. The 
accuracy of electronic BP sphygmomanometer 
was checked against mercury sphygmomanometer 
according to the guidelines provided by American 
Medical Association.9 After recording resting blood 
pressure, local anaesthesia (LA) without adrenaline 

was injected and root canal treatment was started. 
Local anaesthesia without adrenaline was injected 
without exceeding the maximum recommended 
dosages (MRDs) for local anaesthetic drugs by Food 
and Drug Administration.10 Around 92% patients 
received 5 ml of LA during each visit. Length of 
each appointment was about 30 minutes. In first 
visit, access opening, partial pulp extirpation was 
done and devitalizing agent was placed. In second 
visit, working length determination and complete 
root canal debridement and enlargement was done 
with hand instruments. During the procedure blood 
pressure was recorded two times: 10 minutes and 20 
minutes after the local anaesthesia. 

Mean arterial pressure was calculated and average 
of mean arterial pressure during the procedure 
was determined. Mean arterial pressure (MAP) 
was calculated by the formula, MAP= (Diastolic 
blood pressure +1/3rd of Pulse pressure).11 Same 
procedure was repeated in second visit. During 
each visit, change in the mean arterial pressure 
(Average of MAP during treatment- MAP before 
the treatment) and average MAP {(MAP before 
treatment + average of MAP during treatment)/2} 
was calculated for comparison. The obtained value 
was recorded in working proforma. Paired t-test 
was done using IBM Statistical Package for Social 
Sciences (SPSS) Statistics for Windows, version 
25 (IBM Corp., Armonk, N.Y., USA). P<0.05 was 
considered as statistically significant.

RESULT

Among 132 patients enrolled in the study, 47 
(35.60%) were male and 85 (64.40%) were female. 
Total patients were divided into five different age 
groups: group 1 (10-20) included 16.70% of patient, 
group 2 (21-30) included 24.20%, group 3 (31-40) 
included 25%, group 4 (41-50) included 15.20 % 
and group 5 (51-60) included 18.90% of patients 
respectively. The resting mean arterial blood 
pressure during first visit was 94.27±11.63 mmHg 
and mean arterial blood pressure during procedure 
in first visit was 99.68±13.10 mmHg. The resting 
MAP recorded during second visit was 90.96±11.08 
mmHg and MAP recorded during procedure was 
95.78±10.95 mmHg. In both visits, there was increase 
in blood pressure during procedure (Table 1). The 
MAP recorded before the treatment and during the 
procedure in second visit was comparatively less 
than first, which was statistically significant (P 
<0.05, Table 1). There was fall in average pressure 
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during second visit (92.46±10.49 mmHg) than the 
first visit (95.81±11.62 mmHg), which was found to 
be statistically significant (P <0.05, Table 2).

According to the sex, in both visits, there was 
increase in blood pressure during the procedure in 
both male and female (Figure 1). The changes in 
MAP between 1st and 2nd visit in female was found 
to be statistically significant (P <0.05, Table 3). In 
both sex, there was fall in average pressure during 
second visit which was found to be statistically 
significant (P <0.05, Table 3).

According to age group, in all age groups, there was 
increase in MAP during the procedure compared to 
resting MAP in both visits. In all age groups, MAP 
recorded before treatment and during treatment in 
second visit was comparatively lower than the first 
visit. Change in MAP between first and second visit 
was found to be statistically significant only in age 
group: 51-60 (P <0.05, Table 4). In all age groups, 
there was fall in average pressure during second 
visit and found to be statistically significant (P 
<0.05, Table 4).

Table 2: Comparison of MAP between first and second visit.
Parameter Mean±SD (mmHg) P value

Average BP First visit 95.81±11.62 
<0.001Second visit 92.46±10.49

Change in BP First visit 5.43±7.42
0.424Second visit 4.86±5.76

Table 1: Comparison of MAP before and during treatment.
Parameter Mean±SD (mmHg) P value

Resting blood pressure First visit 94.27±11.63 
<0.001Second visit 90.96±11.08

Blood pressure during 
procedure

First visit 99.68±13.10
<0.001Second visit 95.78±10.95

Table 3: Comparison of MAP according to sex.
Parameter Male Mean±SD (mmHg) P value Female Mean±SD (mmHg) P value

Average BP First visit 97.17±11.62 <0.001 First visit 95.07±11.63 <0.001Second visit 94.55±11.83 Second visit 91.30±9.54
Change in 

BP
First visit 2.59±5.91 0.211 First visit 2.75±6.27 <0.001Second visit 1.98±3.88 Second visit 3.12±5.76

Figure 1: MAP recorded before and during treatment in first and second visit.
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DISCUSSION

Fear, anxiety, stress, and pain are unpleasant emotions 
associated with dental treatment that affect a great part 
of the population. These emotions extremely influence 
the patient’s behavior and makes the dental treatment 
difficult.12-14 To our best knowledge, only few studies 
have been conducted which attempt to evaluate the 
influence of anxiety on blood pressure during root 
canal treatment in first and subsequent visit. 

It was observed that, irrespective of sex, age group 
or number of visits, MAP increased during the 
procedure compared to MAP before treatment. 
During the procedure, anxiety or anticipation of 
pain may cause activation of sympathetic nervous 
system which can lead to increase in heart rate and 
adrenal gland stimulation and thus results in increase 
in blood pressure.7 Different studies have shown that 
physiologic stress peaks early in a RCT appointment, 
around the time of local anaesthesia delivery and 
initial instrumentation.15,16

In contradiction to our study, Goulart et al. observed 
that there was no difference in the behavior of the 
systolic and diastolic blood pressure in relation to 

anxiety and pain level, measured at different times of 
the dental treatment.14 The difference in observation 
may be due to use of local anaesthesia without 
adrenaline. Several previous studies have observed 
that anaesthetics with vasoconstrictor promotes pain 
control and avoids the anxiety. On the other hand using 
local anaesthetics without vasoconstrictor proved to 
be more superficial and less lasting, generating pain 
and anxiety in the patients, thus causing a significant 
rise in blood pressure in normotensive patients.17

It was found that MAP increased by 5.43±7.42 mmHg 
and 4.86±5.76 mmHg during first visit and second 
visit respectively. Even though, change in MAP 
during second visit was only marginally less than 
the change in first visit, it was consistently observed 
in both males and females across all age groups. 
In addition, in both sex and among all age groups 
there was fall in average MAP during second visit 
compared to first visit and was found to be statistically 
significant (P <0.05). We also observed that the 
MAP recorded before the treatment and during the 
procedure in second visit was comparatively less than 
first visit and was statistically significant (P <0.05). It 
indicates that, after first appointment as the symptoms 

Table 4: Comparision of MAP according to age group.
Age group (Years) Parameter Mean±SD (mmHg) P value

10-20
Average BP First visit 99.20±14.52 

<0.001Second visit 96.20±14.57

Change in BP First visit 6.71±8.34 
0.336Second visit 5.38±5.00 

21-30
Average BP First visit 95.03±9.33 

<0.001Second visit 92.96±10.20 

Change in BP First visit 5.54±8.25
0.179Second visit 3.78±3.51

31-40
Average BP First visit 97.03±13.23 

<0.001Second visit 91.54±10.14 

Change in BP First visit 4.90±7.28
0.060Second visit 5.09±7.04 

41-50
Average BP First visit 93.65±8.86 

0.004Second visit 89.65±7.49 

Change in BP First visit 5.35±8.19 
0.079Second visit 5.05±8.43 

51-60
Average BP First visit 94.44±11.83

<0.001Second visit 92.32±9.59

Change in BP First visit 4.96±5.09 
0.001Second visit 5.40±4.40 
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subsides and as the patient becomes familiar with the 
clinical environment and procedure, becomes less 
anxious and less fearful thus results in less activation 
of sympathetic nervous system. Hussein et al. stated 
that if the pain disappears, the same area sends another 
signal and activate the parasympathetic nervous 
system which leads to decrease in blood pressure.7 

In addition, past experiences of root canal treatment 
seems to decrease anxiety; experience may counteract 
negative hearsay.6

However, Pereira et al. reported that the mean 
systolic blood pressure (MSBP) and mean diastolic 
blood pressure (MDBP) during the different 
dental procedures of each appointment or between 
appointments for endodontic treatments of pulpitis 
teeth were statistically similar.19 The contradictory 
findings is probably due to difference in local 
anaesthesia. Pereira et al. in their study used articaine 
(4%) with epinephrine (1:100,000 or 1:200,000), both 
of which were found to be highly effective for pulpal 
anaesthesia. In addition, several studies observed that 
rise in blood pressure and heart rate during endodontic 
treatment depends on presence of pain. These 
parameters were significantly higher in patient with 
symptomatic pulpitis than asymptomatic pulpitis.18,19

In our study, we found that change in MAP 
between 1st and 2nd visit in female was statistically 
significantly (P <0.05, Table 3) indicating that female 
are more anxious than male. Various studies have 
reported that, in general, females are more reactive to 
a specific stimulus (like a needle prick) than males, 
thus it accounts for the higher level of dental anxiety 
in females.20,21 Many authors have also reported that 
dental anxiety is more common in women which is 
similar to our findings.22-24

In the present study, change in MAP between first and 
second visit was found to be statistically significant 
in the age group of 51-60. Our finding demonstrated 
higher level of anxiety in old age group. Phodse et 
al. in their study reported higher level of anxiety in 
the age group of 46 to 55 years and 56 to 65 years 
which supports our finding.25 Similarly Matsumura 
et al. also found that middle-aged and older patients 
had a greater increase in blood pressure during dental 
surgery.26 On the other hand, Marya et al. reported that 

age was strongly associated with dental anxiety and 
younger participants were more anxious than older 
ones which is not in correlation with our findings.27 

However, Sinha et al. showed no statistically 
significant difference in anxiety levels between the 
age groups.28 These inconsistent finding suggests that 
the association between anxiety and age group is still 
debatable. The difference observed in the results may 
be due to the atherosclerotic changes and augmented 
vascular reactivity in older patients.26

Limitations of this study were small sample size 
and data collection from single dental clinic. In this 
study, we failed to observe the blood pressure after 
completion of the procedure. Furthermore, in the 
present study we only observed the change in blood 
pressure but failed to consider other markers of anxiety 
like heart rate, pulse rate, respiratory rate and change 
in pupillary diameter. Including these parameters 
could have further validated the observation. 

CONCLUSION

This study concludes that there is rise in blood 
pressure during the endodontic treatment compared to 
resting blood pressure. At the same time, there is fall 
in blood pressure in subsequent visit due to less pain 
and anxiety compared to previous (first) visit. Only 
limited studies have been conducted to study anxiety 
related cardiovascular changes during endodontic 
treatment and the reported findings are not consistent. 
Therefore, it is suggested that further research in larger 
scale should be done in this area for more information.

ACKNOWLEDGMENT

We are extremely thankful to all the participants for 
their co-operation. We are highly obliged to Dr. Prabin 
Kumar Karki, Assistant Professsor, Department of 
Physiology, Kathmandu Medical College and Mr. 
Sunil Chitrakar, Lecturer, Department of Community 
Medicine, KIST Medical College and Teaching 
Hospital for their extreme support and guidance to 
carry out this study. 

Conflict of Interest: None.



6 JNDA | Vol. 21 No. 1 Issue 32 Jan-Jun 2021

REFERENCES
1.	 Canadian Dental Association. Root canal treatment [Online]. 2018 [Cited 2019 Nov 15]; Available from: URL: [Full Text]
2.	 Dental Health and Root Canals [Online]. 2005-2020 [Cited 2019 Nov 15]; Available from: URL: [Full Text]
3.	 Faraco FN, Armonia PL, Simone JL, Tortamano N. Assessment of cardiovascular parameters during dental procedures under 

the effect of benzodiazepines: a double blind study. Braz Dent J. 2003;14(3):215-9. [PubMed | Full Text | DOI] 
4.	 Weinstein P, Shimono T, Domoto P, Wohlers K, Matsumura S, Ohmura M et al. Dental fear in Japan: Okayama prefecture 

school of adolescents and adults. Anesth Prog. 1993;39(6):215-20. [PubMed | Full Text] 
5.	 Milgrom P, Fiset L, Melnick S, Weinstein P. The prevalence and practice management consequence of dental fear in major US 

city. J Am Dent Assoc. 1998 May;116(6):641-7. [PubMed | Full Text | DOI] 
6.	 Wali A, Siddiqui TM, Gul A, Khan A. Analysis of level of anxiety and fear before and after endodontic treatment. J Dent Oral 

Health. 2016;2(3):1-4. [Full Text]
7.	 Hussein HM, Raafat AS, Amory ZS, AL-Juboori MJ. The influence of endodontic treatment on blood pressure reduction in 

patients with vital irreversible pulpitis. Clin Cosmet Investig Dent. 2019;11:143-55. [PubMed | Full Text | DOI]
8.	 Kanegane K, Penha SS, Munhoz CD, Rocha RG. Dental anxiety and salivary cortisol levels before urgent dental care. J Oral 

Sci. 2009 Dec;51(4):515-20. [PubMed | Full Text | DOI]
9.	 Centers for Disease Control and Prevention. Self-measured blood pressure monitoring: action steps for clinicians. Atlanta, GA: 

Centers for Disease Control and Prevention, U.S. Dept of Health and Human Services; 2014. Available from: URL: [Full Text]
10.	 DiMarco AC, Bassett K. Update on maximum local anesthesia dosages [Online]. 2017 [Cited 2020 Sep 29]; Available from: 

[Full Text]
11.	 Barrett KE, Boitano S, Barman SM, Brooks HL. Ganong’s Review of Medical Physiology. 25th ed. New York: McGraw-Hill; 

2016. p. 575. [Full Text]
12.	 Suhani RD, Suhani MF, Badea ME. Dental anxiety and fear among a young population with hearing impairment. Clujul Med. 

2016;89(1):143-9. [PubMed | Full Text | DOI]
13.	 Schüller AA, Willumsen T, Holst D. Are the differences in oral health and oral health behavior between individuals with high 

and low dental fear? Commun Dent Oral Epidem. 2003;31:116-21. [PubMed | Full Text | DOI]
14.	 Goulart JCF, Pinheiro MD, Rodrigues RV, Santos FS, Martins AT, Scannavino FLF. Influence of anxiety on blood pressure and 

heart rate during dental treatment. Rev Odonto Cienc. 2012;27(1):31-5. [Full Text | DOI]
15.	 Georgelin-Gurgel M, Diemer F, Nicolas E, Hennequin M. Surgical and nonsurgical endodontic treatment-induced stress. J 

Endod. 2009;35(1):19-22. [PubMed | Full Text | DOI]
16.	 Morse DR, Chow E. The effect of the Relaxodont brain wave synchronizer on endodontic anxiety: evaluation by galvanic skin 

resistance, pulse rate, physical reactions, and questionnaire responses. Int J Psychosom. 1993;40(1-4):68-76. [PubMed | Full 
Text]

17.	 Sweta VR, Abhinav RP, Ramesh A. Role of virtual reality in pain perception of patients following the administration of local 
anesthesia. Ann Maxillofac Surg. 2019;9(1):110-3. [PubMed | Full Text | DOI]

18.	 Steiman RH, Patterson SS, Newton CW, Troup P, Zipes D. Cardiovascular changes during nonsurgical endodontics. J Endod. 
1982;8(11):497-501. [PubMed | Full Text | DOI]

19.	 Pereira LAP, Groppo FC, Bergamaschi CC, Meechan JG, Ramacciato JC, Motta RHL, et al. Articaine (4%) with epinephrine 
(1:100,000 or 1:200,000) in intraosseous injections in symptomatic irreversible pulpitis of mandibular molars: anesthetic 
efficacy and cardiovascular effects. Oral Surg Oral Med Oral Pathol Oral Radiol. 2013 Aug;116(2):e85-91.[PubMed | Full Text 
| DOI]

20.	 Holtzman JM, Berg RG, Mann J, Berkey DB. The relationship of age and gender to fear and anxiety in response to dental care. 
Spec Care Dentist. 1997;17(3):82-7. [PubMed | Full Text | DOI]

21.	 Armfield MJ. How do we measure dental fear and what are we measuring anyway. Oral Health Prev Dent. 2010;8(2):107-15. 
[PubMed | Full Text | DOI]

22.	 Humphris GM, Dyer TA, Robinson PG. The modified dental anxiety scale: UK general public population norms in 2008 with 
further psychometrics and effects of age. BMC Oral Health. 2009;9(1):20-7. [PubMed | Full Text | DOI]

23.	 Quteish Taani DS. Dental fear among a young adult Saudian population. Int Dent J. 2001;51(2):62-6. [PubMed | Full Text | 
DOI]

24.	 Arslan S, Erta E, Ulker M. The relationship between dental fear and sociodemographic variables. Erciyes Med J. 2011;33(4):295-
300. [Full Text]

25.	 Phodse K, Shenoy VU, Machale PS. Assessment of dental anxiety levels in patients undergoing endodontic treatment. J 
Contemp Dent. 2017;7(2):91-6. [ Full Text | DOI]

26.	 Matsumura K, Miura K, Takata Y, Kurokawa H, Kajiyama M, Abe I, et al. Changes in blood pressure and heart rate variability 
during dental surgery. Am J Hypertens. 1998;11(11):1376-80. [PubMed | Full Text | DOI]

27.	 Marya CM, Grover S, Jnaneshwar A, Pruthi N. Dental anxiety among patients visiting a dental institute in Faridabad, India. 
West Indian Med J. 2012;61:187-90. [PubMed | Full Text]

28.	 Sinha E, Rekha R, Nagashree SR. Anxiety of dental treatment among patients visiting primary health centers. J Indian Assoc 
Public Health Dent. 2019;17:235-45. [Full Text]

https://www.cda-adc.ca/en/oral_health/talk/procedures/root_canal/
https://pubmed.ncbi.nlm.nih.gov/15057400/
https://www.scielo.br/pdf/bdj/v14n3/v14n3a14.pdf
https://doi.org/10.1590/s0103-64402003000300014
https://pubmed.ncbi.nlm.nih.gov/8250343/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2148611/pdf/anesthprog00255-0037.pdf
https://pubmed.ncbi.nlm.nih.gov/8250343/
https://jada.ada.org/article/S0002-8177(88)66013-2/pdf
https://doi.org/10.14219/jada.archive.1988.0030
https://scientonline.org/open-access/analysis-of-level-of-anxiety-and-fear-before-and-after-endodontic-treatment.pdf
https://pubmed.ncbi.nlm.nih.gov/31417319/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6594044/pdf/ccide-11-143.pdf
https://dx.doi.org/10.2147%2FCCIDE.S206513
https://pubmed.ncbi.nlm.nih.gov/20032602/
https://www.jstage.jst.go.jp/article/josnusd/51/4/51_4_515/_article
https://doi.org/10.2334/josnusd.51.515
https://www.bluecrossnc.com/sites/default/files/document/attachment/providers/public/pdfs/ama_how_to_check_bp_monitor_for_accuracy.pdf
https://decisionsindentistry.com/article/update-on-maximum-local-anesthesia-dosages/
https://accessmedicine.mhmedical.com/content.aspx?bookid=1587&sectionid=96462506
https://pubmed.ncbi.nlm.nih.gov/27004038/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4777458/pdf/cm-89-143.pdf
doi:10.15386/cjmed-556
https://pubmed.ncbi.nlm.nih.gov/12641592/
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1600-0528.2003.00026.x?sid=nlm%3Apubmed
https://doi.org/10.1034/j.1600-0528.2003.00026.x
https://www.scielo.br/pdf/roc/v27n1/06.pdf
https://doi.org/10.1590/S1980-65232012000100006
https://pubmed.ncbi.nlm.nih.gov/19084118/
https://linkinghub.elsevier.com/retrieve/pii/S0099-2399(08)00877-7
https://doi.org/10.1016/j.joen.2008.09.019
https://pubmed.ncbi.nlm.nih.gov/8070990/
https://pubmed.ncbi.nlm.nih.gov/31293937/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6585215/
https://dx.doi.org/10.4103%2Fams.ams_263_18
https://pubmed.ncbi.nlm.nih.gov/6960124/
https://www.jendodon.com/article/S0099-2399(82)80075-7/pdf
https://doi.org/10.1016/S0099-2399(82)80075-7
https://pubmed.ncbi.nlm.nih.gov/22841432/
https://sinusmax.com/artigos/artigo16.pdf
https://doi.org/10.1016/j.oooo.2011.10.045
https://pubmed.ncbi.nlm.nih.gov/9582708/
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1754-4505.1997.tb00873.x?sid=nlm%3Apubmed
doi:10.1111/j.1754-4505.1997.tb00873.x.
https://pubmed.ncbi.nlm.nih.gov/20589243/
https://www.researchgate.net/publication/44853191_How_Do_We_Measure_Dental_Fear_and_What_Are_We_Measuring_Anyway
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.3290%2Fj.ohpd.a19198
https://pubmed.ncbi.nlm.nih.gov/19709436/
https://www.researchgate.net/publication/26769432_The_modified_dental_anxiety_scale_UK_general_public_population_norms_in_2008_with_further_psychometrics_and_effects_of_age
https://doi.org/10.1186/1472-6831-9-20
https://pubmed.ncbi.nlm.nih.gov/11569664/
https://onlinelibrary.wiley.com/doi/abs/10.1002/j.1875-595X.2001.tb00823.x?sid=nlm%3Apubmed
https://doi.org/10.1002/j.1875-595x.2001.tb00823.x
https://jag.journalagent.com/erciyesmedj/pdfs/EMJ_33_4_295_300.pdf
https://www.jcontempdent.com/doi/pdf/10.5005/jp-journals-10031-1192
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.5005%2Fjp-journals-10031-1192
https://pubmed.ncbi.nlm.nih.gov/9832183/
https://academic.oup.com/ajh/article/11/11/1376/145870
https://doi.org/10.1016/s0895-7061(98)00157-5
https://pubmed.ncbi.nlm.nih.gov/23155968/
https://westindies.scielo.org/pdf/wimj/v61n2/a16v61n2.pdf
https://www.jiaphd.org/article.asp?issn=2319-5932;year=2019;volume=17;issue=3;spage=235;epage=245;aulast=Sinha

