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ABSTRACT

Aim: Clinical applications of dentistry, the tools and drugs used increase the effects of anxiety and stress factors that we
encounter before the treatment, but also cause changes in the life symptoms of the patients. In this study, it is aimed to evaluate
the effects of Restorative Dentistry applications on vital signs parameters such as blood pressure, heart rate, body temperature
and oxygen saturation of healthy individuals before and after the interventional procedure.

Material and Method: In the study, blood pressure, pulse rate, body temperature and oxygen saturation values of 100 patients
without any systemic disease were measured before clinical applications. Following the treatment intervention, the same
parameters were measured again and evaluated by comparing the previous and next values.

Result: In the patients who were not applied local anesthesia, the post-treatment measurement values of the body temperature
parameter were significantly higher than the initial measurement values (p<0.05). There was no statistically significant
difference between the first and last measurement values of other parameters (p>0.05). In patients who were applied local
anesthesia, the last measurement values of body temperature and systolic blood pressure were significantly lower than the
initial measurement values (p<0.05). There was no statistically significant difference between the first and last measurement
values of diastolic blood pressure and other parameters (p>0.05).

Conclusion: We think that measures such as a relationship based on mutual trust, approaching expectations with understanding,
informing about interventional procedures and operating consent processes will prevent patients from anxiety during the

session and keep vital parameter values at a normal level.
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INTRODUCTION

Vital findings are the parameters that determine the basic
functions and physiological state of the body, in short,
whether a person is healthy or not. Any deviation from
the basic functions of the body is considered a sign of
illness. The most important basic vital signs are body
temperature, blood pressure, pulse rate and respiratory
rate. Today, while oxygen saturation and pain parameters
are evaluated as vital signs, the idea that blood glucose
level is the vital parameter is not adopted (1,2).

It is possible for the body to carry out its normal functions
if the body temperature remains constant within a certain
limit. The hypothalamus region of the brain plays an
important role in regulating body temperature. The most
important factors affecting body temperature are age,
gender, physical activity, daily heat cycle, emotional state,
environment, hormonal factors and some drugs used (3,4).
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The average body temperature of a healthy young adult
is higher than that of the elderly, and ranges from about
36-38°C. Normal body temperature in women varies
compared to men, depending on the hormonal effect.
Body temperature, which is low in the morning, rises
during the day. In addition, with the stimulation of
the sympathetic nervous system due to the increase in
stress, the amount of epinephrine and norepinephrine
secretion increases, metabolism accelerates and body
temperature rises (4). Body temperature can be measured
by conventional methods (oral, underarm, ear, rectal)
or non-contact infrared thermometers. It is easy to use
and it is possible to read the body temperature from the
indicator in these battery operated thermometers (3).

Blood pressure refers to the pressure that blood exerts on
the artery wall. Blood pressure is expressed in terms of
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mercury pressure per mm’ (mm/Hg). During heartbeat,
two different pressure values called systolic and diastolic
are formed in the vessel. The normal value of systolic
blood pressure in an adult individual, which is defined
as the highest pressure exerted by the blood on the
vascular wall during the contraction of the heart, is 120
mmHg. It is accepted that the normal value of diastolic
blood pressure in an adult individual is 80 mmHg, which
is defined as the lowest blood pressure measured at the
vascular wall during heart relaxation (3).

Blood pressure measurement can be performed on
both arms of an individual sitting and at rest. Repeated
measurements should generally be based on the
measurement in the arm where the higher value is
obtained. Constant blood pressure out of normal values
is considered a sign of illness. There may be only systolic
or diastolic pressure increase, or both can be seen (3).

The main factors affecting blood pressure are age,
gender, race, diet, smoking and alcohol use, physical
exercise and some diseases. Blood pressure increases
due to the increase in heart rate due to the stimulation of
the sympathetic nervous system by some psychological
factors such as pain or anxiety. In addition, some
narcotic analgesics can cause low blood pressure (4-6).
Blood pressure is measured with different blood pressure
devices (mercury, mechanical and electronic) called
sphygmomanometers. The most widely used technique
is the auscultation technique, in which a stethoscope is
also used in addition to the sphygmomanometer (2).

In each contraction of the heart, some blood is thrown
into the arteries and vessel dilation occurs. This
enlargement can be easily felt where the veins are close
to the skin surface. This condition, which is repeated
with every contraction of the heart, is defined as a
pulse. Pulse rate, defined as the heart's rate of beats per
minute, is an indicator of heart rate and rhythm (2). The
resting heart rate in a healthy adult is between 60 and
100 per minute (3,4).

The main factors affecting the pulse rate are age, weight,
physical exercise, high fever, bleeding, pain, systemic
diseases, emotional stress and some medications used.
While the pulse rate is higher at a young age, it decreases
over time. In case of acute pain and increased anxiety, the
pulse increases with the stimulation of the sympathetic
system. In addition, chronic and long-term pains slow
the pulse by stimulating the parasympathetic system.
With the increase in blood volume, the pulse feels fuller.
The radial artery is the area where the peripheral pulse
is taken most easily in adults. The radial artery is easier
to localize (3,4).

The easiest symptom to evaluate among vital signs is
respiration. Respiratory rate is the number of breaths
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given by an individual per minute, and the resting
respiratory rate in a healthy adult varies between 16-
20 per minute. For approximately every 4 heartbeats, 1
breathing occurs. As the amount of CO:2 in the blood
increases, the number and depth of breathing increases
(1). The main factors affecting respiration are age, body
temperature, physical exercise, some diseases and some
medications used. In children and individuals over the
age of 65, the respiratory rate tends to be higher. Pain and
some psychological problems stimulate the sympathetic
nervous system, thus increasing the speed and depth of
breathing. Narcotic analgesics (morphine, diazem, etc.)
negatively affect the rate and depth of respiration (3,4).

Oxygen saturation refers to the oxygen level in the blood
circulation of the individual. Under normal conditions,
the blood oxygen saturation level of a healthy person
should be between 90 and 100. Devices that can measure
the oxygen level in the blood in the easiest and fastest
way are called pulse oximeters. With these devices, the
percentage of hemoglobin saturated with oxygen is
measured and recorded as peripheral oxygen saturation
(Sp02) (1,2,7).

The emotional stress that the patient is exposed to
before or during dental treatment is called dental
anxiety. These types of stress and anxiety cause changes
in vital signs, especially cardiovascular and respiratory
systems (6,7). The patient's age, gender, personality,
expectations, previous treatment experiences and fear of
local anesthesia are factors affecting the anxiety level. It
is inevitable that such anxieties affect many parameters
such as body temperature, blood pressure, pulse and
respiratory rate, as well as mental state and behavior
(2,5.,6).

The aim of this study is to examine the effect of
restorative treatment procedures on vital parameters
(body temperature, blood pressure, pulse rate and
oxygen saturation) measured before and after treatment
and to investigate whether these changes remain within
physiological limits.

MATERIAL AND METHOD

Participants

In our study, a total of 100 people (50 females, 50
males), between the ages of 16-50, who applied to
Dicle University University Faculty of Dentistry,
Department of Restorative Dentistry and did not have
any systemic disease were included in the study. Before
and after the interventional procedure, blood pressure,
pulse rate, body temperature and oxygen saturation
values were measured twice in total, and the informed
consent form was read and signed by the patients to be
compared.
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Ethics Statement

Participants were informed about the purpose of the
study and their consent was obtained by paying attention
to the principle of volunteering. It was also ensured that
the information about the participants would be kept
confidential. Approval for the study was given by the
Ethics Committee of Dicle University University Faculty
of Dentistry (Date: 29.05.2019, Decision No: 2019/6).
All procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of
Helsinki.

Evaluation of Vital Signs

Clinical and radiological examinations of the patients
whose anamnesis were taken were made and their
treatments were started. Before the procedure, the vital
signs of the patients who underwent routine restorative
dental procedures such as cavity opening, placement of
the base material, application of the adhesive system,
composite resin restoration were measured and recorded.
After routine treatment procedures, the effects of the
procedures performed by measuring the vital signs for
a second time on the vital signs parameters and whether
they are within the physiological limits were investigated.

A manual sphygmomanometer with a stethoscope was
used to measure systolic and diastolic blood pressure values
and recorded in mmHg. Pulse rate values as well as oxygen
saturation were determined with the pulse oximeter device
attached to the fingertip. Body temperature was measured
and recorded in degrees Celsius with a non-contact digital
thermometer.

RESULTS

The data recorded before and after the treatment were
analyzed with IBM SPSS Statistics package program.
The Shapiro-Wilk test was used to investigate the status
of the variables coming from the normal distribution,
due to the unit numbers. While examining the
intragroup differences, Paired Samples T-Test was
used as the variables came from normal distribution.
While interpreting the results, the level of significance
was determined as 0.05, it was stated that there was
a significant difference when p<0.05, and that the
difference was not significant when p>0.05.

In patients who did not undergo local anesthesia, a
statistically significant difference was observed between
the first and last measurement values in terms of
only the body temperature parameter (p<0.05). The
last measurement values of body temperature were
significantly higher than the first measurements (Figure
1). There was no significant difference between the
first and last measurement values of other parameters
(p>0.05).

A statistically significant difference was found between
the first and last measurement values in terms of fever
and systolic blood pressure parameters in patients
undergoing local anesthesia (p<0.05). While the
last measurement values of body temperature were
significantly higher than the first measurements, the
last measurement values of systolic blood pressure
were found to be significantly lower than the first
measurements (Figure 2). There was no significant
difference between the first and last measurement
values of other parameters (p>0.05). Regardless of
the anesthesia application, a positive and moderately
significant correlation was found between the first and
last measurement values of all parameters (p<0.05).

Individuals without local anesthesia
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Figure 1. The distribution of vital signs measurement values before
and after the procedure in patients who were not applied local
anesthesia.
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Figure 2. Distribution of vital signs measurement values before and
after the procedure in locally anesthetized patients.

In all male and female patients, a statistically
significant difference was observed between the first
and last measurement values in terms of only the body
temperature parameter (p<0.05). The last measurement
values of body temperature were significantly higher
than the first measurements (Figure 3,4). There was
no significant difference between the first and last
measurement values of other parameters (p>0.05). When
the first and last values of the saturation parameter were
excluded in female patients, a positive and moderately
significant correlation was found between the first
and last measurement values of all other parameters,
regardless of gender (p<0.05).
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Figure 3. Distribution of vital signs measurement values before and
after the procedure in male patients
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Figure 4. Distribution of vital signs measurement values before and
after the procedure in female patients

DISCUSSION

Clinical practices in dentistry cause changes in the life
symptoms of patients by increasing the effects of anxiety
and stress factors. Anxiety has been defined as an
emotional response accompanied by physical symptoms.
It is a pathological uneasiness condition that is generally
seen at different times in every person and develops due
to fear. After a certain stage, it causes mental problems
and negatively affects the vital activities and relationships
of the individual. For example, blood pressure and pulse
increase in the person, and physiological symptoms
similar to sweating occur (10,11).

Dental anxiety is expressed as the feeling that bad things
will happen during the dental treatment of the patient and
the anxiety of feeling pain. Today, despite the widespread
use of local anesthetics and analgesics, the absence of a
decrease in the frequency and severity of dental anxiety
refutes the idea that the main etiological factor is pain.
In addition to the negative experiences of the person
in the past, rotary devices, light devices, amalgam and
compomer guns, hand tools such as probe and presses,
acid injectors, injection process and waiting time also
play a role in the increase of such concerns (12).

Patients generally feel more fear during waiting than
when they are treated. At the root of this fear lies the
anxiety of losing the teeth or physical integrity, especially
the pain. The most important clinical findings are
irregularity in breathing, tightening of the teeth and jaw,
muscle tension, sudden silence of a talkative person or
excessive conversation of a calm person, the desire to spit
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frequently and mouthwash, holding the physician's arm,
discomfort and restlessness, respectively (12).

Age, gender, education level or socio-economic status are
the main factors affecting dental anxiety level. In a study
by Gedik et al. (13), they claimed that patient age, gender,
education, local anesthetic volume, length of treatment
and difficulty of procedure changed body parameters.
Especially in young patients, it has been claimed that the
level of dental anxiety is higher, however, Ay et al. (14)
and Ocek et al. (15) stated that there is no relationship
between age and anxiety level. In our study, it was not
possible to comment on whether there was a relationship
between age and anxiety level, since the distribution
of 100 patients between the ages of 16-50 was not
homogeneous across age groups.

Studies have shown that the higher anxiety level of women
compared to men is not because they fear more, but
because they express their feelings more easily (16-18).
In their study, Muglali and Kémerik (19) attributed the
lower dental anxiety level of men to the belief that men in
our society should be more durable and brave, and they
did not reveal their fears. Ozdemir et al. (20) explained
that the anxiety level in men is higher than in women. In
our study, unlike these studies, no significant difference
was found between the anxiety levels of men and women.
The last measurement values of body temperature in all
male and female patients were significantly higher than
the first measurements (p<0.05). There was no significant
difference between the first and last measurement values
of other parameters (p>0.05).

It has been reported that patients with high socio-
economic and educational levels have lower dental
anxiety levels. It has been claimed that the anxiety levels
of the patients decrease with the increase in the level of
education and the awareness of the patients (21). This
result is explained by the fact that patients with high
education level cope more easily with stress. In addition,
there are studies that argue that there is no relationship
between education level and dental anxiety (22). In our
study, the effect of patients' socio-economic status and
education level on dental anxiety was excluded.

Informing patients in advance about the procedures to
be performed with informed consent will provide some
reduction in anxiety (12). However, sharing more than
necessary medical details and possible complication
information in the consent form may increase the anxiety
level of the patients. In a study in which Casap et al. (23)
investigated the effect of the informed consent form on
the anxiety level of patients, it was stated that the heart
rate increased, but blood pressure and saturation did not
change statistically. In our study, an enlightened consent
form was read before the treatment, and the anxiety of the
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Table 1. Analysis of patients' first and last vital signs according to local anesthesia application status

AN Std Std. Error
Anesthesia Before the procedure (b.p) Mean N Deviati ’ P Correlation P
eviation mean
After the procedure (a.p)
Sistolic (b.p) 121.75 28 13.72 2.59
L 0.698 0.67 0.001
Sistolic (a.p) 120.75 28 18.04 3.41
Diastolic (b.p) 77.11 28 11.40 2.15
. . 0.355 0.624 0.001
Diastolic (a.p) 75.36 28 11.27 2.13
i i Pulse (b. 85.75 28 15.44 291
patients without ulse (b.p) 0.837 0.707 0.001
ocal anesthesia Pulse (a.p) 85.32 28 10.99 2.07
Saturation (b.p) 96.71 28 2.43 0.46
. 0.624 0.637 0.001
Saturation (a.p) 96.89 28 1.89 0.35
Body temperature (b.p) 36.59 28 0.32 0.06
0.037 0.403 0.033
Body temperature (a.p) 36.73 28 0.30 0.05
Sistolic (b.p) 117.22 72 13.98 1.64
L 0.039 0.649 0.001
Sistolic (a.p) 113.54 72 19.43 2.29
Diastolic (b.p) 74.47 72 12.40 1.46
. . 0.464 0.82 0.001
Diastolic (a.p) 73.82 72 12.64 1.49
Patients Pulse (b.p) 81.99 72 10.94 1.29
undergoing 0.411 0.771 0.001
loel anesihes Pulse (a.p) 81.29 72 9.92 1.16
Saturation (b.p) 96.60 72 2.10 0.24
. 0.186 0.316 0.007
Saturation (a.p) 96.21 72 2.11 0.24
Body temperature (b.p) 36.62 72 0.30 0.03
0.011 0.477 0.001
Body temperature (a.p) 36.71 72 0.27 0.03

Table 2. Analysis of patients' first and last vital signs by gender

Parameters

Gender Before the procedure (b.p) Mean N D S.td'. Std. Error mean P Correlation P
eviation
After the procedure (a.p)
istolic (b. 108. 10. 1.4
Sistolic (b.p) 08.> 50 033 6 0.064 0.368 0.009
Sistolic (a.p) 104.02 50 17.44 2.46
Diastolic (b.p) 69.14 50 10.45 1.47
. . 0.712 0.678 0.001
Diastolic (a.p) 68.68 50 11.26 1.59
Mal Pulse (b.p) 84.36 50 12.62 1.78 0.465 0.762 0.001
ale ’ . !
Pulse (a.p) 83.5 50 10.76 1.52
Saturation (b.p) 96.54 50 2.565 0.36
. 0.34 0.49 0.001
Saturation (a.p) 96.2 50 2.365 0.33
B b .634 .3402 .04
ody temperature (b.p) 36.63 50 0.340 0.048 0.016 0467 0.001
Body temperature (a.p) 36.754 50 0.3208 0.04
Sistolic (b.p) 128.48 50 9.20 1.30
S 0.413 0.485 0.001
Sistolic (a.p) 127.1 50 13.11 1.85
Diastolic (b.p) 81.28 50 10.62 1.50 0.185 0.739 0.001
Diastolic (a.p) 79.82 50 10.62 1.50 ’ ’ ’
Pulse (b.p) 81.72 50 12.16 1.72
Female 0.751 0.726 0.001
Pulse (a.p) 81.34 50 9.88 1.39
Saturation (b.p) 96.72 50 1.76 0.24
. 0.698 0.224 0.118
Saturation (a.p) 96.6 50 1.72 0.24
Body temperature (b.p) 36.598 50 0.2818 0.0398
0.024 0.421 0.002
Body temperature (a.p) 36.69 50 0.2288 0.0324

patients was tried to be reduced by making explanations
about the procedure to be performed.

The level at which various dental practices affect anxiety
levels is also different. Wong and Lyte (24) in a study
where they examined the effects of 8 different dental
procedures on anxiety levels, concluded that there was a
higher anxiety towards root canal treatment and surgical
procedures. While a moderate level of anxiety developed

against restorative treatment and prosthetic procedures,
a low anxiety response occurred to tartar cleaning and
examination procedures.

Dental anxiety decreases the quality of life of the
person and can cause changes in body temperature,
blood pressure, pulse and respiratory rate as well as
psychosomatic symptoms (25). In a study by Salma et
al. (6), it was determined that even a simple treatment
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intervention has an impact on vital values. They reported
that tooth extraction, tartar cleaning and restorative
treatment procedures cause an increase in body
temperature and oxygen saturation values. Gedik et al.
(9) reported that blood pressure, heart rate and body
temperature decreased significantly after gingivectomy,
and that blood pressure and pulse did not change
after frenectomy and curettage procedures, but body
temperature increased significantly. In our study, the
last measurement value of body temperature was found
to be significantly higher than the first measurement
in patients who were not applied local anesthesia and
who were applied local anesthesia with vasoconstrictor
(p<0.05). Excluding systolic blood pressure, no
significant difference was found between the first and last
measurement values of the other parameters (p>0.05).

It is claimed that local anesthesia and preparation
procedures cause higher anxiety in terms of image and
sound. Even if the anesthesia procedure will make the
treatment application painless, it increases the anxiety
level of the patient before the treatment. Nakamura et
al. (26) stated that local anesthesia applied to the patient
before dental surgery caused a significant increase in
heart rate and systolic blood pressure. Elad et al. (27)
reported that while restorative treatments performed
under dental anesthesia in patients with a history of
ischemic heart disease, insignificant increases in systolic
blood pressure were recorded, there was no change in
the number of heartbeats. In our study, contrary to these
findings, the last measurement values of systolic blood
pressure were found to be significantly lower than the
first measurements in patients who underwent local
anesthesia with vasoconstrictor (p<0.05). Excluding
body temperature, there was no significant difference
between the first and last measurement values of the
other parameters (p>0.05).

Tomeva et al. (28), in a study in which they evaluated vital
signs and hemodynamic changes after local anesthesia,
did not find an increase in systolic and diastolic blood
pressure, they explained that the pulse rate changed
slightly, but this change was not statistically significant.

Salma et al. emphasized that the oxygen saturation
value during local anesthesia injection exceeded normal
physiological limits in some patients compared to the
treatment procedure (6). Amoian et al. (29) stated that
there is no statistically significant difference in the oxygen
saturation level measured by pulse oximetry at different
stages of periodontal surgery. Alemany-Martinez et al.
(30) also observed the pulse, blood pressure and oxygen
saturation values of healthy patients during the extraction
of mandibular 3rd molar teeth under local anesthesia. It
was determined that the increase in pulse rate observed
during the surgical incision in patients with high anxiety

returned to normal after a while. It has been reported that
systolic and diastolic blood pressure increased slightly
and there was no significant change in oxygen saturation
value during osteotomy and dissection of the tooth.

The vasoconstrictor nature of local anesthesia can
cause cardiovascular complications in addition to
catecholamine secretion in patients with anxiety (30).
In a different study by Mohammad Ketabi et al. (13), it
was stated that the application of local anesthesia with
vasoconstrictor increased blood pressure and pulse rate,
but this increase was within medically and clinically
normal limits. Laragnoit et al. (25) reported that there was
no increase in heart rate and blood pressure during dental
treatments where they applied vasoconstrictor local
anesthesia on people with heart disease. Glingérmis et al.
(31) could not detect a significant effect on blood pressure
and pulse values in patients who used vasoconstrictor
local anesthesia. Faraco et al. (32) examined the effects of
anesthetics containing epinephrine and lidocaine on the
cardiovascular system during dental implant surgery and
emphasized that there was no significant change in blood
pressure and pulse values . In our study, it was concluded
that the vital signs parameters were not significantly
affected by the restorative treatment procedures in the
evaluations made considering the gender difference and
whether local anesthesia was performed or not.

Most of the dentists worry about dental anxiety patients
and do not know what to do and do not try to solve the
problem. We think this is due to lack of information.
In dental treatment of such patients, pharmacological
methods, behavioral approaches, additional time,
patience and energy are needed. Patients with high
levels of anxiety can usually cope with this, with some
encouragement. In addition, it is witnessed that the level
of dental anxiety spontaneously decreases over time
without any physician or patient effort.

CONCLUSIONS

To establish a relationship based on mutual trust and
empathy, to approach their concerns and special requests
with understanding, to continue communication during
the examination and treatment process, to make them
think that no action will be taken that they do not allow,
and to inform patients about interventional procedures
in advance (tell-show-apply strategy) during the session.
It will help him relax by preventing his anxiety.
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