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in patients undergoing third molar surgery under local anesthesia. Despite adequate anaesthetic
administration, patients often experience significant emotional stress. Hence, this study aims to
evaluate the effect of stress on the physiological parameters during the surgical procedure.

Materials and Methods: It was a pilot study conducted in the department of oral and maxillofacial
surgery, in the Saveetha Dental College & Hospital, Chennai. The healthy ASA | adult patients,
aged more than 18 years, having mesioangular impacted mandibular third molar (MIMM), level 1,
class A were included in this study. Patients taking analgesics within 72 hours and active
pericoronitis have been excluded from the study. A standardized surgical protocol was followed,
including a single experienced surgeon performing all extractions using a modified ward’s incision,
bone guttering, and planned tooth sectioning if necessary. Patient physiological parameters like
blood pressure, heart rate, oxygen saturation, pulse rate along with pain perception using VAS
score, were recorded at baseline, stimulation, and recovery phases. To validate the physiological
changes, a comparative analysis between objective physiological data and subjective pain scores
was conducted using IBM SPSS version 23 to assess the accuracy and sensitivity of the novel
method.

Results: Systolic blood pressure showed a gradual increase from preoperative to 90 minutes
postoperative, and Diastolic blood pressure slightly decreased up to 60 minutes and returned to near
baseline at 90 minutes. However, neither of these changes was statistically significant. Respiratory
rate remained comparable throughout the observation period with no significant variation (P =
0.12). Oxygen saturation (SpO2) levels gradually increased over time, with a statistically significant
difference (P = 0.005; post hoc P = 0.031). Pain scores, measured using the Visual Analog Scale
(VAS), progressively decreased from preoperative to 90 minutes postoperative. These reductions
in pain scores were statistically significant at multiple intervals, including between preoperative and
30 minutes (P = 0.001), 60 and 90 minutes (P = 0.019), 60 and 90 minutes (P = 0.019), and
preoperative to 90 minutes (P = 0.001).

Conclusion: These findings suggest that the stress related to third molar surgery may influence
subjective pain perception, like the VAS score. However, their impact on objective physiological
parameters like blood pressure, heart rate, oxygen saturation, and pulse rate was minimal.

1.

Surgical extraction of impacted mandibular third
molars is one of the most common procedures
performed in oral and maxillofacial surgery. Despite the
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routine administration of local anesthesia, patients
frequently experience significant levels of fear and
anxiety associated with the surgery. Emotional stress
can influence not only the patient’s subjective
experience but also their physiological responses,
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potentially affecting perioperative management and
outcomes. Understanding the physiological impact of
such stress during third molar surgeries is essential to
improve patient care and optimize surgical protocols.

Fear and anxiety can lead to measurable physiological
changes, including alterations in BP, HR, SPO2, PR.
However, the extent to which these parameters are
influenced during third molar surgeries under local
anesthesia remains inadequately explored. Most studies
primarily focus on postoperative pain and
complications, with limited attention given to real-time
physiological responses during the surgical process. By
analyzing these changes alongside subjective pain
scores, clinicians can gain deeper insight into the
patient experience and identify potential areas for
intervention.

The present pilot study aims to assess the physiological
changes associated with fear and anxiety in patients
undergoing mesioangular impacted mandibular third
molar surgery under local anesthesia. It evaluates
variations in BP, HR, SPO2, PR at multiple intervals
during the surgical procedure and recovery period.
Additionally, by correlating these objective measures
with subjective pain scores, the study seeks to validate
a novel approach to pain assessment, offering a more
comprehensive  understanding of the patient’s
perioperative status.

2. Materials And Methods
Study Design

The study used a prospective observational design to
determine the feasibility and effectiveness of a new
objective method for pain evaluation. Ethical clearance
was acquired from the Saveetha Dental College and
Hospital Review Board (IHEC/SDC/OMFS-
2307/23/306). All participants were primarily from
Chennai, India. Informed consent was obtained from all
the participating individuals.

Participants

Inclusion Criteria included adult patients (aged 18 and
above) from diverse clinical settings, having
mesioangular impacted level 1, class A 3rd molars, and
capable of providing informed consent.

Exclusion  Criteria  included individuals with
contraindications to continuous monitoring (e.g., severe
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skin allergies to sensors) or those unable to comprehend
the study procedures. Patients with active pericoronitis
or recent analgesic use (<72 hours). Patients who have
pain other than related to third molar pain. Patients
having any systemic disease( diabetes, hypertension ).
Patients having systemic chronic pain. (Table 1).

Table 1: Demographics

Frequency | Percentage
Gender Males 4 40
Females | 6 60
Nationality | Indian 10 100
. Tamil
Region Nadu 10 100

Surgical Procedure Standardization

A single experienced oral surgeon performed all
procedures to eliminate inter-operator variability. The
surgical technique followed a standardized approach:
Local anesthesia (2% lignocaine with 1:100,000
epinephrine) via inferior alveolar nerve block and
buccal infiltration. Modified ward’s incision with
triangular mucoperiosteal flap elevation. Bone
guttering using a low-speed surgical handpiece with
copious saline irrigation. Controlled tooth sectioning
based on impaction type. Extraction force applied using
elevators and forceps. Closure with 3-0 silk sutures.

Data Collection and Analysis

Participants were monitored using non-invasive
medical devices for blood pressure, pulse rate,
respiratory rate, and peripheral oxygen saturation
(Sp02).

Continuous data collection started 5 minutes before
pain-inducing stimulus i.e.; surgical removal of
impacted 3rd molars, and continued at 30 minutes, 60
minutes and 90 minutes post-stimulation to capture the
recovery phase. To validate the proposed pain
assessment scale, subjective pain scores were
concurrently collected using established pain scales
e.g., 10-point Visual Analog Scale (VAS) from
participants. Local anesthesia typically lasts 60-90
minutes. Patients were instructed to describe any
discomfort, including pressure and pulling sensations
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rather than sharp pain, to assess early postoperative pain
before anesthesia fully dissipated. Pain assessment at 90
minutes may still be influenced by residual anesthesia.
Comparative analysis between objective physiological
data and subjective pain scores was conducted to assess
the accuracy and sensitivity of the novel method.
Descriptive statistics were used to summarize
demographic data and baseline physiological
parameters. Inferential statistics, including t-tests and
correlation analyses, were employed to assess the
significance of observed changes in physiological
parameters during pain stimulation.

Ethical Committee

Ethical clearance for the study was obtained from
Institutional Ethics Committee of Saveetha Dental
College and Hospital (IHEC NO.- IHEC/SDC/OMFS-
2307/23/306).

3. Results
Systolic Blood Pressure (SBP)

It was found that there was a gradual increase in SBP
from preoperative to 90 minutes postoperative. The
difference in mean SBP between different time
intervals was not statistically significant (P = 0.401).
This indicates a stable SBP from preoperative to
postoperative times.

Diastolic Blood Pressure (SBP)

It was found that there was a marginal decrease in DBP
from preoperative to 60 minutes postoperatively which
later increased to preoperative levels after 90 minutes.
The difference in mean DBP between different time
intervals was not statistically significant (P = 0.63).
This indicates a stable DBP from preoperative to
postoperative times. (Table 2)

Table 2: Comparison of Mean systolic and diastolic blood pressure at different time intervals

Systolic Blood Pressure | Ftest | P value Diastolic Blood | Ftest | P value
Pressure
Mean SD Mean SD
Preop 118 8.6 1015 P =| 793 13.7 0403 | P =
0.401 0.63
Intraop 30 mins 119 8.4 NS 78.2 13.5 NS
Post op 60 mins 119.3 7.2 71.7 12
Recovery 90 mins | 120.4 9.6 79.1 11.04
SD-standard deviation; NS-not significant using the repeated measures ANOVA
It was found that respiratory rate among participants at Preop 21 35 2. P =
different time intervals were comparable. The 1 0.12

difference in mean respiratory rate between time
intervals was not statistically significant (P = 0.12).
This indicates a stable respiratory rate from
preoperative to postoperative times. (Table 3)

Table 3: Comparison of Mean respiratory rate at
different time intervals

Respiratory F P

Rate te value
st

Me SD

an
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Intraop 30| 22. 25
mins 2

Postop 60 mins | 22. 2.8

Recovery 90 | 22. 2.9
mins 4

SD-standard deviation; NS-not significant using the
repeated measures ANOVA
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A gradual increase in SPO2 levels was observed from
preoperative up to 90 minutes post-op. The difference
in mean SPO2 levels between different time intervals
was found to be statistically significant (P = 0.005). A
post hoc multiple comparison test revealed a
statistically significant difference in SPO2 levels
between preoperative and 90 minutes postop which was
statistically significant (P = 0.031). (Table 4, Table 4.1)
In other words, there was an improvement in saturation
levels from preoperative to 90 min postoperative.

Table 4: Comparison of mean saturation (SPO2) at
different time intervals

SPO2 F | Pvalue
Mea | SD
n
Preop 97.7| 094 | 7
1P =
2 | 0.005*

Intraop 30 mins | 98.1 | 0.73

Postop 60 mins | 98.5| 0.7

Recovery 90| 98.9 | 0.56
mins

SD-standard deviation; *Statistically significant using
the repeated measures ANOVA

Table 4.1: Pairwise comparison

Me S M P value

an D D
Preop 97. 09| - P=0.99
7 4 0.
4
Intraop 30 mins 98. 0.7
1 3
Intraop 30 mins 98. 0.7 - P=0.99
1 3 0.
4

Post op 60 mins 98. 0.7
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Post op 60 mins 98. 0.7 - P=0.99

Recovery 90| 98. 0.5
mins 9 6

Recovery 90 | 98. 05| 1 P =

mins 9 6 2 0.031*
Preop 97. 0.9
7 4

SD-standard  deviation; MD-mean  difference;
*Statistically significant

A gradual decrease in pain scores was observed from
preoperative up to 90 minutes post-op. The difference
in mean VAS scores between different time intervals
was found to be statistically significant (P = 0.001). A
post hoc multiple comparison test revealed a
statistically significant difference in pain scores
between preoperative and 30 minutes postop (P =
0.001), between 30 minutes and 60 minutes post-op (P
= 0.019), between 60 minutes and 90 min post-op (P =
0.019), and between preop and 90 minutes postop (P =
0.001) which was statistically significant. (Table 5,
Table 5.1) In other words, there was a reduction in pain
scores from preoperative to 90 min postoperative. At
intraop 30 mins the mean VAS score (1) suggests the
effects of anesthesia. While, recovery 90 mins the mean
VAS score (2.9) suggests the waiving of the local
anesthetic effect.

Table 5: Comparison of mean pain scores at
different time intervals

Visual F P value
Analog
Scale
Mea | S
n D
Preop 6.6 0. 112. | P =
841 9 0.001*
Intraop 30 mins | 1 0.
66
Post op 60 mins | 2.1 0.
99
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2.9 1.
1

Recovery 90
mins

SD-standard deviation; *Statistically significant using
the repeated measures ANOVA

Table 5.1: Pairwise comparison

Me S M P value
an D D
Preop 6.6 0. 5. P =
84| 6 0.001**
Intraop 30| 1 0.
mins 66
Intraop 30| 1 0. - P =
mins 66 | 1. 0.019*
1
Post op 60| 21 0.
mins 99
Post op 60| 21 0. - P =
mins 99 | 0. 0.019*
8
Recovery 90| 29 1.
mins 1
Recovery 90| 2.9 1. - P =
mins 1 3. 0.001**
7
Preop 6.6 0.
84

SD-standard  deviation; MD-mean difference;
*Statistically significant

4, Discussion

The present pilot study investigated the physiological
changes associated with fear and anxiety in patients
undergoing mesioangular impacted mandibular third
molar surgeries under local anesthesia. Although it is
generally assumed that emotional stress can cause
significant alterations in physiological parameters, our
findings indicate that most parameters, including
systolic blood pressure, diastolic blood pressure, and
respiratory rate, remained relatively stable throughout
the perioperative period. Only oxygen saturation (SpO-)
showed a statistically significant increase from the
preoperative phase to 60 minutes postoperatively,
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suggesting a possible improvement in patient relaxation
or systemic adjustment after the initial surgical stress.

The slight, non-significant rise in systolic blood
pressure observed during the procedure aligns with
previous studies that reported transient increases in
cardiovascular parameters during stressful dental
interventions. However, the absence of significant
variations suggests that the patients, despite initial
anxiety, may adapt quickly once anesthesia takes effect
and surgery progresses. Similarly, the minor changes in
diastolic blood pressure and respiratory rate reflect a
controlled  physiological  response,  potentially
influenced by the standardized surgical protocol,
consistent operator technique, and careful patient
monitoring implemented in this study.

Oxygen saturation (SpO:) exhibited a gradual and
statistically significant increase over time, which is an
encouraging  finding.  Elevated SpO: levels
postoperatively may reflect improved breathing
patterns, reduced anxiety, or physiological recovery
after the stress of surgery. This result also emphasizes
the importance of continuous monitoring, as subtle
improvements in oxygenation may not be clinically
obvious but can have positive implications for patient
recovery. Moreover, the significant reduction in pain
scores, measured through the Visual Analog Scale
(VAS), indicates that patients experienced less
perceived pain over time, reinforcing the effectiveness
of the local anesthetic protocol and surgical approach in
minimizing postoperative discomfort.

Although the findings provide valuable insight, the
study has certain limitations, including the small sample
size inherent to a pilot study and the exclusion of
patients with more complex impactions or systemic
conditions. Future research with larger, more diverse
populations is needed to confirm these results and
further explore the relationship between emotional
stress, physiological parameters, and surgical
outcomes. Incorporating psychological assessment
tools alongside physiological monitoring could also
provide a more comprehensive understanding of patient
responses during oral surgical procedures.


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2025) 15(3), 451-457 | ISSN:2251-6727

5. Conclusion

This pilot study demonstrates that while patients
undergoing third molar surgery under local anesthesia
may experience stress, their physiological parameters,
includingBP, HR, SPO2, PR, remain relatively stable
throughout the procedure. A significant improvement in
oxygen saturation and a progressive reduction in
subjective pain scores suggest that patients adapt over
time during and after surgery. These findings highlight
that, despite emotional stress, physiological stability
can be maintained with careful surgical technique and
perioperative management. Further studies with larger
sample sizes and comprehensive psychological
assessments are recommended to better understand the
interplay between anxiety, pain perception, and

physiological ~responses during oral surgical
procedures.
6. Limitations

This study was limited by its small sample size, as it
was designed as a pilot study, which may affect the
generalizability of the results. Only healthy ASA |
patients with a specific type of impaction were
included, which may not represent the wider population
undergoing third molar surgeries. Additionally,
psychological factors such as preoperative anxiety
levels were not quantitatively assessed, which could
have provided deeper insights into the relationship
between emotional stress and physiological changes.

Acknowledgement

None.

Conflict of Interest

There was no conflict of interest.
Financial support

Self-funded

Ethics statement

The study protocol was reviewed and approved by the
Institutional Ethics Committee of Saveetha Dental
College and Hospital (IHEC NO.- IHEC/SDC/OMFS-
2307/23/306). The study adhered to ethical guidelines
outlined in the Declaration of Helsinki. Privacy and
confidentiality of participants were maintained, and
data were anonymized to protect individual identities.

456

Reference:

1.

Pandelani FF, Nyalunga SLN, Mogotsi MM,
Mkhatshwa VB. Chronic pain: its impact on the
quality of life and gender. Front Pain Res
(Lausanne). 2023 Sep 13;4:1253460. doi:
10.3389/fpain.2023.1253460. PMID: 37781217,
PMCID: PMC10534032.

Fillingim RB. Individual differences in pain:
understanding the mosaic that makes pain
personal. Pain. 2017 Apr;158 Suppl 1(Suppl
1):S11-S18. doi:
10.1097/j.pain.0000000000000775. PMID:
27902569; PMCID: PMC5350021.

Renton T. Dental (Odontogenic) Pain. Rev Pain.
2011 Mar;5(1):2-7. doi:
10.1177/204946371100500102. PMID:
26527224; PMCID: PMC4590084.

Selvido DI, Bhattarai BP, Rokaya D, Niyomtham
N, Wongsirichat N. Pain in Oral and
Maxillofacial Surgery and Implant Dentistry:
Types and Management. Eur J Dent. 2021
Jul;15(3):588-598. doi: 10.1055/s-0041-1725212.
Epub 2021 May 26. PMID: 34041732; PMCID:
PMC8382502.

McGuire DB, Kaiser KS, Haisfield-Wolfe ME,
lyamu F. Pain Assessment in Noncommunicative
Adult Palliative Care Patients. Nurs Clin North
Am. 2016 Sep;51(3):397-431. doi:
10.1016/j.cnur.2016.05.009. PMID: 27497016;
PMCID: PMC4978178.

Delgado DA, Lambert BS, Boutris N, McCulloch
PC, Robbins AB, Moreno MR, Harris JD.
Validation of Digital Visual Analog Scale Pain
Scoring With a Traditional Paper-based Visual
Analog Scale in Adults. J Am Acad Orthop Surg
Glob Res Rev. 2018 Mar 23;2(3):e088. doi:
10.5435/JAAOSGlobal-D-17-00088. PMID:
30211382; PMCID: PMC6132313.

Fink R. Pain assessment: the cornerstone to
optimal pain management. Proc (Bayl Univ Med
Cent). 2000 Jul;13(3):236-9. doi:
10.1080/08998280.2000.11927681.. PMID:
16389388; PMCID: PMC1317046.


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2025) 15(3), 451-457 | ISSN:2251-6727

10.

11.

12.

13.

14.

15.

457

DelLalio LJ, Sved AF, Stocker SD. Sympathetic
Nervous System Contributions to Hypertension:
Updates and Therapeutic Relevance. Can J
Cardiol. 2020  May;36(5):712-720.  doi:
10.1016/j.cjca.2020.03.003. Epub 2020 Mar 6.
PMID: 32389344; PMCID: PMC7534536.

Jafari H, Courtois I, Van den Bergh O, Vlaeyen
JWS, Van Diest |. Pain and respiration: a
systematic review. Pain. 2017 Jun;158(6):995-
1006. doi: 10.1097/j.pain.0000000000000865.
PMID: 28240995.

Timmers I, Quaedflieg CWEM, Hsu C, Heathcote
LC, Rovnaghi CR, Simons LE. The interaction
between stress and chronic pain through the lens
of threat learning. Neurosci Biobehav Rev. 2019
Dec;107:641-655. doi:
10.1016/j.neubiorev.2019.10.007. Epub 2019 Oct
14. PMID: 31622630; PMCID: PMC6914269.

Lumley MA, Cohen JL, Borszcz GS, Cano A,
Radcliffe AM, Porter LS, Schubiner H, Keefe FJ.
Pain and emotion: a biopsychosocial review of
recent research. J Clin Psychol. 2011
Sep;67(9):942-68. doi: 10.1002/jclp.20816. Epub
2011 Jun 6. PMID: 21647882; PMCID:
PMC3152687.

Garland EL. Pain processing in the human
nervous system: a selective review of nociceptive
and biobehavioral pathways. Prim Care. 2012
Sep;39(3):561-71. doi:
10.1016/j.pop.2012.06.013. Epub 2012 Jul 24.
PMID: 22958566; PMCID: PMC3438523.

Dubin AE, Patapoutian A. Nociceptors: the
sensors of the pain pathway. J Clin Invest. 2010
Nov;120(11):3760-72. doi: 10.1172/JC142843.
Epub 2010 Nov 1. PMID: 21041958; PMCID:
PMC2964977.

Yam MF, Loh YC, Tan CS, Khadijah Adam S,
Abdul Manan N, Basir R. General Pathways of
Pain Sensation and the Major Neurotransmitters
Involved in Pain Regulation. Int J Mol Sci. 2018
Jul 24;19(8):2164. doi: 10.3390/ijms19082164.
PMID: 30042373; PMCID: PMC6121522.

Lee GI, Neumeister MW. Pain: Pathways and
Physiology. Clin Plast Surg. 2020 Apr;47(2):173-

16.

17.

18.

19.

20.

21.

180. doi: 10.1016/j.cps.2019.11.001. Epub 2020
Jan 7. PMID: 32115044.

Woller SA, Eddinger KA, Corr M, Yaksh TL. An
overview of pathways encoding nociception. Clin
Exp Rheumatol. 2017 Sep-Oct;35 Suppl
107(5):40-46. Epub 2017 Sep 29. PMID:
28967373; PMCID: PMC6636838.

Todd AJ. Neuronal circuitry for pain processing
in the dorsal horn. Nat Rev Neurosci. 2010
Dec;11(12):823-36. doi: 10.1038/nrn2947. Epub
2010 Nov 11. PMID: 21068766; PMCID:
PMC3277941.

Afridi B, Khan H, Akkol EK, Aschner M. Pain
Perception and Management: Where do We
Stand? Curr Mol Pharmacol. 2021;14(5):678-
688. doi:
10.2174/1874467213666200611142438. PMID:
32525788; PMCID: PMC7728656.

Craig KD, MacKenzie NE. What is pain: Are
cognitive and social features core components?
Paediatr Neonatal Pain. 2021 May 4;3(3):106-
118. doi: 10.1002/pne2.12046. PMID: 35547951,
PMCID: PMC8975232.

Wideman TH, Edwards RR, Walton DM, Martel
MO, Hudon A, Seminowicz DA. The Multimodal
Assessment Model of Pain: A Novel Framework
for Further Integrating the Subjective Pain
Experience Within Research and Practice. Clin J
Pain. 2019 Mar;35(3):212-221. doi:
10.1097/AJP.0000000000000670. PMID:
30444733; PMCID: PMC6382036.

Herr KA, Garand L. Assessment and
measurement of pain in older adults. Clin Geriatr
Med. 2001 Aug;17(3):457-78, vi. doi:
10.1016/s0749-0690(05)70080-X. PMID:
11459715; PMCID: PMC3097898.


http://www.jchr.org/

