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Abstract

Aim: To examine whether there is a correlation between
blood pressure, heart rate, and pain with the level of
preoperative and postoperative anxiety in surgery of im-
pacted third molars under local anesthesia. Subjects and
Methods: In the study, which included adult patients of
both sexes with an indication for surgical extraction of
impacted third molars, research parameters were mea-
sured as follows: 1st measurement (day of examination)
- blood pressure, heart rate, preoperative anxiety with
Spielberger’s State-Trait Anxiety Inventory (STAI); 2nd
measurement (immediately before the intervention) -
blood pressure, heart rate, preoperative anxiety with
STAI; 3rd measurement (day after intervention) — blood
pressure, heart rate, postoperative anxiety with STAI,
postoperative pain with visual analog scale. Results: The
values of preoperative and postoperative anxiety and
the measured parameters of blood pressure, heart rate,
and postoperative pain were statistically significantly
positively correlated with each other during all measure-

ments. Conclusion: In order to increase the satisfaction
of both the patient and the ordinarius, and to prevent
possible complications in this type of oral surgical inter-
vention, it would be useful to consider adequate therapy
in order to prevent the development of anxiety, consid-
ering the confirmed correlation with the measured pa-
rameters.

Copyright © 2024 KBCSM, Zagreb
e-mail: apr.kbcsm@gmail.com ¢ www.http://apr.kbcsm.hr

Introduction

The operation of an impacted third molar is the most
common procedure performed in oral surgery and is as-
sociated with bone and soft tissue trauma, which is also
the cause of patient morbidity [1]. It is to be expected
that after oral surgical intervention, such as surgical ex-
traction of impacted teeth, complications will appear.
Common complications include swelling, pain, trismus.
More serious complications are fractures of the alveolar
ridge on the maxilla or mandible, paresthesia of the tri-
geminal nerve, etc [2]. Adequate choice of preoperative
medication administration can significantly influence the
intensity of swelling, pain and trismus after surgery [3].
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Given the possibility of more or less pronounced post-
operative complications, a large number of patients may
experience preoperative anxiety due to the expectation
of them, but also postoperative anxiety due to the ex-
perience during oral surgical intervention [4]. Monitor-
ing blood pressure parameters (systolic and diastolic) and
heart rthythm through heart rate value during surgical pro-
cedures is an effective measure for risk assessment and
prevention of possible hemodynamic complications [5].
Anxiety as a personality trait is an integral part of each of
the individual forms of anxiety disorders and is their pre-
requisite, and is characterized by the continuity of anx-
ious reactions to a large number of situations, whereby
this phenomenon shows stability and persistence over
time [6]. Anxiety caused by a particular situation gener-
ally refers to a psychologically healthy individual who is
prone to experience anxiety in stressful situations. Anxi-
ety caused by a certain situation is characterized by an
emotional reaction of heightened internal tension related
to the specific situation as the cause of that reaction [7].
Pain is one of the most common complications reported
in the literature after surgical removal of impacted third
molars [8]. Despite the existing knowledge of the mecha-
nisms of pain and its treatment, acute postoperative pain
has not yet been fully considered. Understanding the
pathophysiology of pain and the inflammatory process
is the basis for adequate management of postoperative
complications. Acute pain has an alarming function, and
the inflammatory process is a prerequisite for normal tis-
sue healing. Factors such as exhaustion caused by pain,
as well as a painful experience during and after oral sur-
gery can be triggers for various anxiety states [9]. Pain
and fear control is an extremely important segment of
any surgical therapy [10]. The aim of the research was
to examine whether there is a correlation between blood
pressure, heart rate and pain with the level of preopera-
tive and postoperative anxiety in operations of impacted
third molars under local anesthesia.

Subjects and Methods

The study included patients indicated for removal of max-
illary and mandibular impacted third molars with complete
growth and root development, mesioangular position. The
same operative approach was applied with standard surgical in-
struments, and adequate oral-surgical preoperative and postop-
erative therapy was prescribed, which includes analgesic, antibi-
otic and anaphlogistic medication. Each patient was diagnosed
with an impacted maxillary and mandibular third molar or mo-
lars after a clinical examination and X-ray analysis of appropri-
ate images, of which an orthopantomogram is mandatory.

The research was conducted in accordance with the Hel-
sinki Declaration on the Rights of Patients and with the ethical

approval of the of the Primary health care center Zenica, in
the period from march 2012 to march 2022 [11]. All patients
signed an informed consent to participate in the study. Patients
were free of pain and other inflammatory symptoms including
swelling, hyperemia and reduced mouth opening at the time of
surgery. Exclusion criteria for patients included: kidney or liver
diseases, blood dyscrasias, previous and current gastric ulcer-
ation, heart disease, proven hypersensitivity allergic reactions
to a research drug, pregnancy and lactation. In all subjects, the
impacted teeth were extracted, with the prior consent of the
patients and under local anesthesia (in a dose of 4 ccm 2 % lido-
caine with adrenaline, 1:80,000) at the oral surgery department
in the operating room of the Primary health care center Zenica.

The level of anxiety during the surgical removal of the im-
pacted third maxillary and mandibular molar in the patient, as
well as the values of blood pressure and heart rate were evalu-
ated: day 1 (day of examination); 2nd day (immediately before
the intervention itself); 3rd day (day after surgical intervention).
The assessment of anxiety was done through the value of Spiel-
berger’s coefficients for general and current anxiety based on
the STAI (Spielberger’s State-Trait Anxiety Inventory) scale.
The STALI scale is one of the most commonly used scales for
assessing anxiety as a personality trait, i.e., general anxiety, as
well as for assessing anxiety caused by a specific situation, i.e.,
current anxiety [12]. It consists of 40 items, 20 to assess general
anxiety and 20 to assess current anxiety. Particles are scored on
a 4-point scale. For research purposes, a scale translated into
Croatian language was used, the reliability of which was con-
firmed in several studies [13-17]. The value of Cronbach’s alpha
in this study is 0.92.

Blood pressure and heart rate were measured using a dig-
ital manometer that measutes all values simultaneously. Each
measurement was repeated five times, every two minutes. The
level of pain was assessed the day after the surgical intervention
based on the VAS (visual analogue scale).

Statistical analysis was done in SPSS (Statistical Package for
The Social Sciences, version 26.0). Determining the normality
of the tested sample was performed with the Kolmogorov-
Smirnov test. Abnormalities in the distribution were confirmed,
which is why the non-parametric Spearman coefficient was used
to determine the correlation between the observed vatiables.
The significance level was p < 0.05. GraphPad Prism (version
9) was used for graph visualization.

Results

In total, 501 patients participated in the study, of
which the majority were female (58.3 %) compared to
male (41.7 %). The youngest respondents were 18 years
old, and the oldest 45 (Table 1).

Table 2. presents descriptive values for all three
measurements for the parameters of systolic and dia-
stolic blood pressure, heart rate, general (Figure 1) and
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Table 1. Demographic characteristics of participants

Variable n (%)
Female 292 (58.3)
Sex Male 209 (41.7)
Total 501 (100)
Min 18
Max 45
Age
Mean 25.57
SD 7.892

current (Figure 2) anxiety. The exception is pain, which
was measured the day after the operation.

Table 3 presents the preoperative values of the
monitored parameters, where it was determined that
there is a positive correlation and a statistically signifi-
cant association of the intensity of preoperative anxi-
ety assessed with Spielberg’s patterns X1 and X2 with
the preoperative values of blood pressure and heart
rate for the 1st and 2nd measurements (p < 0.01). The
differences between the correlation coefficients are in-
significant and the results suggest that people who have
high preoperative anxiety caused by the current event
and high preoperative general anxiety on the 1st and

2nd day of measurement have correspondingly corre-
lated values of the preoperatively measured parameters
of blood pressure (systolic and diastolic) and heart
rate. Additionaly, in Table 3 (3rd measurement) of the
monitored parameters, it was determined that there is
a positive correlation and a statistically significant con-
nection between the intensity of postoperative anxi-
ety assessed with Spielberg’s patterns X1 and X2 with
the postoperative values of blood pressure and heart
rate (p < 0.01). The differences between the correla-
tion coefficients are insignificant and the results sug-
gest that people who have high postoperative anxiety
caused by the current event and high postoperative
general anxiety for the third day of measurement, have
correspondingly correlated values of the postoperative
parameters of blood pressure (systolic and diastolic)
and heart rate. Furthermore, the values of the third
measurement are presented (Table 3), where it was de-
termined that there is a positive correlation between
the level of postoperative pain for all values of preop-
erative and postoperative anxiety (p < 0.01). The posi-
tive values of the correlation coefficients suggest that
pain, that is, the level of pain can have an influence
on the value of the current anxiety score, which is an
oral-surgical procedure. Patients with higher values of
the current anxiety score, which was evaluated based
on X1, had higher pain and vice versa. Similarly, pain
can have an impact on the values of the general anxi-

Table 2. Descriptive statistics of observed variables measured on three occasions

Variable 1% measurement 2" measurement 3" measurement
M+ SD M+ SD M+ SD
(min — max) p value® (min — max) p value (min — max) p value®

L R
WD Mg RPEEL g e
o BELN g WAL BEIND
x Yoo 0.000 e 0.000 Y08 s 0.000
x2 MWELIDL gy T gy AR
VAS i i ) i 5.Z2i_29.)14 0.000

Legend: M - mean; SD - standard deviation; min - minimal value; max - maximal value; * - Kolmogorov-
Smirnov test of distribution normality, significant < 0.05; BP_S - systolic blood pressure; BP_D - diastolic
blood pressure; HR - heart rate; X1 - coefficient of general anxiety assessed by Spielberger’s form STAI X1;
X2 - coefficient of current anxiety assessed by Spielberger’s form STAI X2; VAS - Visual analog scale of pain.
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Figure 1. Coefficient of general anxiety (X1) assessed by ~ Figure 2. Coefficient of current anxiety (X2) assessed by
Spielberget’s form for first (1), second (2) and third (3) Spielberget’s form for first (1), second (2) and third (3)
measurement measurment

Table 3. Correlation between the examined variables

Variable X1 X2 BP_S BP_D HR VAS
. Xl 1 0.997" 0.880" 0.880" 0.915" 0.689"
é X2 0.997° 1 0.888° 0.887° 0.921° 0.695"
2 BPS 0.880" 0.888" 1 0.999" 0.940" -
£ BP.D 0.880" 0.887" 0.999° 1 0.941" -

E o HR 0.915" 0.921° 0.940° 0.941" 1 -
T VAS 0.689" 0.695" - - ; 1
. X1 1 0.996 0.703" 0.845" 0.924" 0.789"
é X2 0.996" 1 0.713" 0.850" 0.930" 0.794°
£ BPS 0.703" 0.713" 1 0.793" 0.758" -
£  BP.D 845° 0.850" 0.793" 1 0.896" -
£ m 0.924" 0.930" 0.758" 0.896" 1 ;
“VAS 0.789° 0.794° - ; : 1
. xi 1 0.995" 0.780" 0.852" 0.914° 0.877"
é X2 0.995" 1 0.776' 0.847" 0.914° 0.876"
£ BPS 0.780" 0.776" 1 0.877" 0.850" ;
€  BP.D 0.852" 0.847" 0.877° 1 0.905" :
£ om 0.914" 0.914° 0.850" 0.905" 1 -
“ vAs 0.877" 0.876" ; ; ; 1

Legend: * - p < 0,05; BP_S - systolic blood pressure; BP_D - diastolic blood pressure; HR - heart rate; X1 - coefficientof gen-
eral anxiety assessed by Spilberger’s form STAI X1; X2 - coefficient of current anxiety assessed by Spilberger’s form STAI X2;
VAS - Visual analog scale of pain.
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ety score, or anxiety as a personality trait. Patients with
higher values of the general anxiety score, which was
evaluated based on X2, had higher pain, and vice versa.

Discussion

Although often neglected, fear and discomfort play
an important role in the success of an intervention in the
oral cavity [13]. Causing anxiety by intervention in the
oral cavity is a universal phenomenon, which can be en-
hanced by smell, sound, light, and previous experience.
Most patients who experienced it consider it one of the
worst experiences in their life [4,18-22]. Recent research
indicates that patients with pronounced anxiety tend to
categorize oral surgical interventions as extremely un-
pleasant even though they have not had or experienced
such an experience, and show a tendency to overestimate
the intensity of postoperative pain [23,24]. Anxiety be-
fore the application of local anesthesia and tooth extrac-
tion confirms a wide range of physical and psychologi-
cal complications, and can stimulate the adrenal cortex
to increase serum cortisol levels. Some authots, such as
Thayumanavan and associates, point to a significant in-
crease in cortisol in saliva before tooth extraction, which
indicates the patient’s mental stress [25,20]. Spielberger’s
State-Trait Anxiety Inventory (STAI) is a conceptual re-
search instrument for assessing anxiety in adult patients
[18]. There are two scales: the STAI-S, which registers an
anxious state, and the STAI-T, which registers anxiety as
a relatively stable personality trait. Anxiety coefficients
X1 and X2 are calculated based on the score.

In this research, the influence of the level of anxiety
on the value of blood pressure (systolic and diastolic)
and heart rate was considered. The respondents in our
research showed that the levels of preoperative gener-
al and current anxiety tended to decrease slightly, but
also significantly, as the date of oral surgical interven-
tion approached. According to the research protocol, all
patients underwent detailed preoperative information
preparation and decisive explanations of the very act of
intervention, pharmacological medication and the post-
operative period, as well as possible postoperative com-
plications and ways to overcome them. Good preop-
erative information of the patients and gradual coping
with the upcoming intervention led to a subconscious
reduction of feelings of restlessness, anxiety and fear
of the operative procedure, and this can be accepted as
an explanation for the decrease in postoperative general
and immediate anxiety. Sorribes and associates, Souza
and associates, Monteiro and associates, Martinez-Ber-
nal and associates, are just some of the authors from a
large body of research that considers ways to alleviate
preoperative anxiety in patients through various prepara-

tions of patients for the upcoming treatment, which ul-
timately leads to increased satisfaction, both the patient
and the surgeon [27-30]. While the results of some stud-
ies indicate a significant increase in systolic and diastolic
blood pressure before extraction, and a slight increase
in heart rate, some studies show a significant increase in
preoperative heart rate values [31-33].

The results of this research agree with the observa-
tions that such a correlation does exist. In this research,
the influence of the level of anxiety on the body’s re-
sponse was primarily considered, following the values of
systolic and diastolic blood pressure and heart rate. The
differences between the correlation coefficients were
mutually insignificant, but the results of this research in
general suggest that people who have high anxiety, reg-
istered on the day of the first examination of the pa-
tient, immediately before the intervention and the day
after the intervention, accordingly, have elevated values
of blood pressure and heart rate. However, it is possible
that the change in the initial values of blood pressure
and heart rate can be influenced by a positive or nega-
tive family history of hypertension [34-35]. Whether lo-
cal anesthesia with adrenaline causes a change in blood
pressure and heart rate during oral surgery or whether it
is the result of psychological stress due to oral surgery
is the subject of discussion by many authors [36-38].
The author Liau FL sought the cause of the increase in
blood pressure during oral surgical interventions in the
very act of applying local anesthesia and the direct con-
tact of the injection needle, as well as the manipulation
of the needle in the soft tissue of the oral milieu. Pain
caused by injection is associated with an increase in the
cardiovascular response [39,40]. The research examined
the level of postoperative pain the day after oral surgery.
Pain is an expected post-surgical complication after sur-
gical removal of third molars [41,42]. Postoperative pain
begins when the effect of the local anesthetic decreases
and reaches its maximum intensity during the first 12
postoperative hours. The description of pain is always
subjective [42]. It is not possible to evaluate or mea-
sure pain directly, but based on the patient’s statement
about the pain experienced, and the ordinarius’ inspec-
tion, which includes observation of facial expressions
and body movements, it is measured in an indirect way.
The measurement of the intensity of painful sensations
is made possible by one-dimensional and multidimen-
sional scales for determining the intensity of pain. The
most commonly used is visual analog scale (VAS). The
positive values of the correlation coefficients suggest
that pain, that is, the level of pain can have an impact
in terms of increasing the value of the current anxiety
score, that is, anxiety triggered by a stressful experience,
which is an oral surgical procedure. Patients with higher
values of the current anxiety score, which was evaluated
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based on X1, had higher pain and vice versa. Likewise,
pain can have an impact on the values of the general
anxiety score, that is, anxiety as a personality trait, in the
sense of increasing it. Patients with higher values of the
general anxiety score, which was evaluated based on X2,
had higher pain, and vice versa.

The results of the research can help the surgeon to
assess the anxiety status of patients who have planned
and performed the removal of an impacted third molar,
and prescribe adequate therapy in a timely manner in
order to prevent possible complications related to this
type of intervention. The usefulness of considering ade-
quate therapy in order to prevent preoperative anxiety is
unquestionable, given the positive correlation with post-
operative anxiety, systolic and diastolic blood pressure
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