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Introduction

Phobia is persistent, unrealistic, and intense fear of a specific
stimulus, leading to complete avoidance of the perceived danger.
Overwhelming and irrational fear of dentistry associated with
devastating feelings of hypertension, terror, trepidation, and unease
is termed “odontophobia”, and has been diagnosed under specific
phobias according to the Diagnostic and Statistical Manual of
Mental Disorders (DSM)-IV and the International Statistical
Classification of Diseases and Related Health Problems (ICD) [,
Saliva plays an important role in maintaining oral health,
helping in maintaining the health of soft and hard tissues.
Unstimulated salivary flow rate is defined as the volume of saliva
secreted by major and minor salivary glands in a minute without
any stimulation. The normal range of unstimulated and stimulated
salivary flow rates are 0.3-0.5 and 0.5-0.7 mL/min, respectively 21,
When saliva flow is reduced, oral health problems such as dental
caries and oral infections develop. The importance of saliva to the
oral health becomes evident in individuals with a reduced salivary
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flow, particularly in the dry mouth syndrome or xerostomia [°1. The
prevalence of xerostomia in the general population is high: 13-26%
for men and 20-46% for women ™1,

On the initial visit to the dentist, the patient can reveal the
presence of anxiety, fear, stress or phobia. Phobia or stress among
Paediatric age group is mostly general in nature and it is logical. In
adults many factors including literacy level, awareness regarding
dental hygiene, general anxiety, listening to some bad experiences
of friends or colleagues in form of exaggerated stories play major
role in development of phobia towards dental procedures. Phobia
or stress of dental procedures especially local anaesthesia inside the
oral cavity is commonly observed problem faced by dental
practitioners. Many studies have documented that higher stress
levels have direct impact on saliva secretions.

Higher stress levels have also shown to produce
xerostomia. This study focuses on finding the correlation between
the amount of saliva secretion at different levels of stress in various
phases of Dental Treatment through clinically designed study.
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Materials and Methods

Ethical approval

The study was registered with the Department of Public Health,
Ministry of Health, Hafar al Batin. Ethical Approval of Ministry of
Health’s Ethics Committee was taken before starting the study.
Informed written consent of the patients who were willing to
participate in the study was taken.

Method

The study was designed to evaluate the correlation between stress
or phobia due to dental procedure and level of saliva secretion. It
involved 200 patients reported to the Department of Public Health,
Ministry of Health, Hafar al Batin.

Sampling criteria

Inclusion Criteria were the subjects, in need of some dental
treatment or routine dental examination, healthy subjects with no
known underlying diseases, subjects between ages 20 and 60 years,
non-smokers and non-alcoholics, and included females should be
non-pregnant.

Exclusion Criteria were subjects who had a previous
history of smoking, subjects who did not maintain normal sleep
pattern, subjects who had a history of taking androgens,
corticosteroids or oestrogen, and subjects who were not willing to
participate in the study, subjects who have been on any previous
long-term medication.

The study was divided into three stages, were the salivary
samples were collected at three different stages of treatment.

Stage 1: When the patient had just entered and was discussing his
dental problems while sitting on normal chair.

Stage 2: When the patient was sitting in the dental chair and was
about to receive local anaesthesia injection.
Stage 3: Immediately after the patient received local anaesthesia.

The subject is made to sit quietly with the head bent down and the
mouth open to allow the saliva to drip passively from the lower lip
into the sterile container. One single spit of patient was collected at
all the three stages in sterile container and measured with calibrated
pipette.

Statistical analysis

Data was entered in Microsoft Excel spread sheet and analysed
using SPSS (Statistical Package for the Social Sciences Software
(version 21.0)). For test, a P-value of <0.05 was considered as
statistically significant. ANOVA was used to estimate the variation
in salivary flow levels across the three time periods in each of the
stage groups. Multiple Comparison of salivary flow among three
different stages i.e between stage 1&2, stage3&2, stage 3&1 was
done using the j factor.

Results

The salivary samples of a total of 200 patients were collected in
three different stages and were accessed to estimate the salivary
flow in all the three different stages.

In stage 1 the mean salivary flow was about 0.41ml with a
standard deviation of 1.02. In stage 2 the mean average salivary
flow is about 0.35ml with a standard deviation of 0.26. Stage 3
showed the mean average salivary flow of about 0.39ml with the
standard deviation of 0.51 suggesting that the average salivary flow
is less in stage 2 as shown in Table 1 and graph 1.

Table 1
Salivary Flow Mean Std. Deviation Lower Bound Upper Bound
Stage 1 0.41 1.02 0.27 0.8612
Stage 2 0.35 0.26 0.31 0.3912
Stage 3 0.39 0.51 0.32 0.4647

Mean Salivary Flow

0.42
0.41

0.4
0.39
0.38
0.37
0.36
0.35
0.34
0.33
0.32

Stage 1 Satge 2

As documented in many studies the patient undergoing dental
treatment experiences maximum stress before getting the local
anaesthesia.

Our study revealed that in stage 2 when patient was about
to undergo Local anaesthesia, saliva secretion was at minimum
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Stage 3

level with a mean difference of about 0.25 ml in comparison with
stage 1 i.e. when the patient were comfortably sitting in normal
chair discussing their dental issues which is clinically significant
with a p value of 0.021. (Table and graph 2)
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The salivary flow in comparison with stage 3 and stage 1 is
not clinically significant with a p value more than 0.05 level which
is 0.441. (Table and graph 2)

In comparison with stage 2 and stage 3 the saliva secretion
slightly improved in stage 3, as after the anaesthesia the anxiety
level of the patient started to reduce which is clinically significant
with a p value of 0.01.(Table and graph 2)

Table 2
(J) factorl Mean Difference (1-J) Std. Error P —value
1vs2 0.064 0.025 0.021
3vsl 0.025 0.014 0.441
3vs2 0.038 0.023 0.011

Based on estimated marginal means
* The mean difference is significant at the .05 level.
B Adjustment for multiple comparisons: Bonferroni.

Mean Difference (I-))

Discussion

Fear and pain are the factors producing stress. Dental treatment is
often considered as anxiety producing and stressful. Stress is an
integral part of our lives. Stress is a common cause of health
problems, and your oral health is no exception. Dental anxiety and
phobia result in avoidance of dental care. It is a frequently
encountered problem in dental office [,

Dental anxiety can arise due to multiple factors, such as
previous negative or traumatic experience, especially in childhood
(conditioning experiences), vicarious learning from anxious family
members or peers, individual personality characteristics such as
neuroticism and self-consciousness, lack of understanding,
exposure to frightening portrayals of dentists in the media, the
coping style of the person, perception of body image, and the
vulnerable position of lying back in a dental chair 1. Anxiety can
also be provoked by sensory triggers such as sights of needles and
air-turbine drills, sounds of drilling and screaming, the smell of
eugenol and cut dentine, and also sensations of high-frequency
vibrations in the dental setting.

The salivary flow rate influences the chemical
environment, and it provides a cleaning effect for salivary
clearance in the oral cavity. The salivary flow rate is used to aid in
the diagnosis of oral and systemic diseases [").

The “stress hormone,” cortisol is a useful marker in stress
research offering the opportunity to indicate accurately the
physiological stress levels experienced by patients during the
treatment procedures [°l. Even though salivary cortisol accounts for
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Graph 2

about 50-60% of the free cortisol in the plasma, several reports
show that there is a high correlation between the two, and saliva, in
fact, is an accurate determinant of cortisol levels [,

Psychological processes that are independent of salivary
secretion may be related to xerostomia, it is noteworthy that
depression, by stimulation of anticholinergic mechanisms, can
reduce salivary flow rate.

Significant change in the manner in which a local
anaesthetic injection is administered, thereby alleviating anxiety in
patients who fear injections or are needle phobic.

Miller et al. observed that the stress associated with
extractions is greater than that associated with other dental
treatments 1%, Also in accordance with the findings of Banks and
Steer, stress associated with extractions usually persists into the
postoperative period as well (11121,

Hugo et al. also found no relation between self-reported
stress and salivary flow in a population aged 50 years and older.
Even though they concluded that being a dementia caregiver,
which was assumed to be a proxy for chronic stress, was a risk
indicator for low stimulated salivary flow [*3],

Some studies have indicated that different emotions can
decrease or increase salivary flow [*4l, In addition, psychological
disorders, like depression and anxiety, may be associated with
xerostomia [*°], Anxiety and fear can potentially influence saliva
secretion through pathways in the amygdala, hypothalamus, and
brainstem [6,

Borhan et al, in his study showed that stress and depression
play a significant role in reducing the salivary flow rate and in
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increasing the incidence of xerostomia ['7], Bergdahl and Bergdahl
evaluated 1202 individuals in three groups and showed that
unstimulated salivary flow rate under 0.1 mL/min and xerostomia
are seen more frequently in patients with depression, anxiety and
stress [18],

The present study was to estimate the salivary flow under
stress at three different stages. It showed that the salivary flow was
significantly less in stage 2 with a mean value of 0.35 and a mean
difference (I-J) of 0.64 in comparison with stage 1&2 with a p
value of 0.021 and with a mean difference (I-J) of 0.038 in
comparison with stage 3& 2 value of with p 0.011 suggesting that
the level of stress increases as the patient was about to take
anaesthesia in comparison with stage 1 and stage 3.

Conclusion

This study suggests that there is clinical correlation between
perceived stress levels caused by phobia of dental treatment and the
amount of saliva secretion. Excessive stress can even lead to
xerostomia as experienced by some patients. We suggest variation
in saliva secretion can be taken as sign of increased stress levels of
the patient during treatment. This is especially important while
working inside oral cavity when facial expressions of the patient
are not appreciable.

Ethics approval and consent to participate

This study was approved by the Minstry of Health Hafar Al Batin,
Institutional Review Board. Registration Number with Hafar Al
Batin IRB, KSA is (H-05-FT-083) (approval no: 1701066).

Data Availability

The datasets generated during the current study are available from
the corresponding author on reasonable request

Conflicts of Interest

The authors declare that there is no conflict of interest regarding
the publication of this paper.

Funding Statement

This research was not funded by any agency or institute.

Authors' contribution

We confirm that all authors have significantly contributed to this
study, throughout the research until the final approval of the paper.

Acknowledgments

We acknowledge with thanks Dr. Sadun Alageel, Mr Faisal Matar
Alanezi and Mr Nasser Alsafi for their guidance throughout the
research work.

References

[1] Appukuttan DP. Strategies to manage patients with
dental anxiety and dental phobia: literature review.
Clinical, cosmetic and investigational dentistry.
2016;8:35. doi: 10.2147/CCIDE.S63626.

[2] Gholami N, Sabzvari BH, Razzaghi A, Salah S. Effect of
stress, anxiety and depression on unstimulated salivary
flow rate and xerostomia. Journal of dental research,
dental clinics, dental prospects. 2017;11(4):247. doi:
10.15171/joddd.2017.043.

[3] Al-Nuaimy KM, Al-Hamdani IH, Tawfik NO. Effect of
stress on the composition and flow rate of saliva. Al-
Rafidain Dental Journal. 2012 Jan 1;12(1):66-70.
D0i:10.33899/rden.2012.42633.

WWW.ijirms.in

(4]

[5]

(6]
(71

(8]
[9]

[10]

[11]

[12]

[13]

[14]

[18]

[16]

[17]

[18]

[19]

[20]

Bulthuis MS, Jan Jager DH, Brand HS. Relationship
among perceived stress, xerostomia, and salivary flow
rate in patients visiting a saliva clinic. Clinical Oral
Investigations. 2018 Dec;22(9):3121-7.

Seshadri P, Ramani P. Salivary cortisol: a marker of
anxiety in response to different dental treatment
procedures: A cross sectional study. Journal of
International Oral Health. 2021 Mar 1;13(2):129. DOI:
10.4103/jioh.jioh_262_20

Anderson JW. Fear in the dental chair. Oral Health.
1997;87(2):9-14.

Naumova EA, Sandulescu T, Al Khatib P, Thie M, Lee
WK, Zimmer S, Arnold WH. Acute short-term mental
stress does not influence salivary flow rate dynamics.
PloS one. 2012 Dec 13;7(12):e51323.
https://doi.org/10.1371/journal.pone.0051323

Lazarus RS, Folkman S. Stress, appraisal, and coping.
Springer publishing company; 1984 Mar 15.

Marieb EN, Hoehn K. The integumentary system.
Human Anatomy and Physiology. 8th ed. San Francisco,
CA: Benjamin Cummings. 2010;155.

Miller CS, Dembo JB, Falace DA, Kaplan AL. Salivary
cortisol response to dental treatment of varying stress.
Oral Surgery, Oral Medicine, Oral Pathology, Oral
Radiology, and Endodontology. 1995 Apr 1;79(4):436-
41. https://doi.org/10.1016/S1079-2104(05)80123-4.
Banks P. The adreno-cortical response to oral surgery.
British Journal of Oral Surgery. 1970 Jul 1;8(1):32-44.
https://doi.org/10.1016/S0007-117X(70)80065-8.
Plumpton FS, Besser GM, Cole PV. Corticosteroid
treatment and surgery. Anesthesia 1969;24:3-11

Hugo FN, Hilgert JB, Corso S, Padilha DMP, Bozzetti
MC, Bandeira DR, Pawlowski J, Gongalves TR (2008)
Association of chronic stress, depression symptoms and
cortisol with low saliva flow in a sample of south-
Brazilians aged 50 years and older. Gerodontology
25:18-25. https://doi.org/10.1111/j.1741-2358.
2007.00188.x.

Gemba H, Teranaka A, Takemura K (1996) Influences of
emotionupon parotid secretion in human. Neurosci Lett
211:159-162. https://doi.org/10.1016/0304-
3940(96)12741-5.

Proctor GB. The physiology of salivary secretion.
Periodontology 2000. 2016 Feb;70(1):11-25.
https://doi.org/10.1111/prd.12116.

Borahan MO, Pekiner FN, Atalay T. Evaluation of
effects of the psychological factors on saliva. Journal of
Marmara University Institute of Health Sciences. 2012
Jan 1;2(Suppl 1):S8-14.

Bergdahl M, Bergdahl J. Low unstimulated salivary flow
and subjective oral dryness: association with medication,
anxiety, depression, and stress. Journal of dental
research. 2000 Sep;79(9):1652-8.

Veerabhadrappa SK, Chandrappa PR, Patil S et al (2016)
Evaluation of xerostomia in different psychological
disorders: an observational study. J Clin Diagnostic Res
10:2C24-zC27.
https://doi.org/10.7860/JCDR/2016/19020.8437.
Tikhonova S, Booij L, D’Souza V, Crosara KT, Siqueira
WL, Emami E. Investigating the association between
stress, saliva and dental caries: a scoping review. BMC
Oral Health. 2018 Dec;18(1):1-9.

Seshadri P, Ramani P. Salivary cortisol: a marker of
anxiety in response to different dental treatment
procedures: A cross sectional study. Journal of
International Oral Health. 2021 Mar 1;13(2):129. DOI:
10.4103/jioh.jioh_262_20.

438


http://www.ijirms.in/

International Journal of Innovative Research in Medical Science (1JIRMS)

[21] Al-Nuaimy KM, Al-Hamdani IH, Tawfik NO. Effect of
stress on the composition and flow rate of saliva. Al-
Rafidain Dental Journal. 2012 Jan 1;12(1):66-70.

[22] Shannon IL, Isbell GM. Stress in dental patients: VII.
Adrenocortical responses in patients receiving intraoral
injections. Oral Surgery, Oral Medicine, Oral Pathology.
1963 Sep 1;16(9):1145-9.

[23] King SL, Hegadoren KM. Stress hormones: how do they
measure up?. Biological research for nursing. 2002
Oct;4(2):92-103.

WWW.ijirms.in

@ @ Open Access This article is licensed under a
¥ Creative Commons Attribution 4.0 International
License, which permits use, sharing, adaptation, distribution and
reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were
made. The images or other third-party material in this article are
included in the article’s Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons license and your
intended use is not permitted by statutory regulation or exceeds the
permitted use, you will need to obtain permission directly from the
copyright holder. To view a copy of this license, visit
https://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2022

439


http://www.ijirms.in/
https://creativecommons.org/licenses/by/4.0/

