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Abstract

Purpose: The purpose of this study was to evaluate the
possible relation between dental patient’s state anxiety, de-
mographic factors and past experience of treatments with
their trait anxiety in patients undergoing root canal treat-
ments (RCT).

Materials and Methods: 60 patients participated in this
study. A single molar was treated in every patient. At their
first visit, patients were asked to fill out a questionnaire
about their demographic and educational status as well as
a Persian version of STAI-T (Spielberger Trait Anxiety In-
ventory). At the second visit they filled out a STAI-S (Spiel-
berger State Anxiety Inventory) before going through the
dental procedure.

Results: Our results showed a significant correlation be-
tween state and trait anxiety (P = 0.001). We also found no
significant correlation between age and state anxiety (P =
0.932). However, no significant difference was found nei-
ther between education and state anxiety (P = 0.78) nor
between past RCT experience and state anxiety (P = 0.88).
In addition, our analysis indicates no correlation between
state anxiety and total number of injections (P = 0.68). Ac-
cording to the patient’s answers, the most stressful part of
dental procedure was drilling (37%).

Conclusions: Our results suggest that there is a relation
between trait anxiety and state anxiety. Also, dental proce-
dures are not a source of anxiety in patients with higher trait
anxiety per se.
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Introduction

Dental procedures are usually stressful situations for
most of the patients all over the world. Dental anxiety
is ranked fourth among common fears and ninth
among intense fears [1]. Researches show this fear is
often multifactorial; negative experiences in the past,
patient’s tendency to think negatively about treatment
and expected pain, patient’s perception of a dental
procedure, patient’s general anxiety and personality and
some clinical factors such as type of dental procedure
and dentist’s behavior are some of the probable reasons
[2,3]. These anxiety’s manifestations can potentially
cause some difficulties for dentists to deal with
patients. Patients suffering from dental anxiety tend to
postpone their appointments and as a result their oral
health are began compromising [2,4-6]. Also, they are
more susceptible to show hyperventilation and syncope
symptoms, which are two of the most common dental
emergencies [7]. Thus, finding a way to recognize and
manage this type of stress in these patients has been
always under research.

Personality characteristics is known as an etiologic
factor for anxiety [4] meaning that an underlying
vulnerability to anxiety may increase the likelihood of
developing dental anxiety [8]. To address the influence
of personality characteristics in anxiety, two different
types of anxiety have been defined: state and trait. State
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anxiety mainly refers to how a person is feeling at the
time of a perceived threat and therefore is considered
temporary whereas trait anxiety is a personality
trait which remains relatively stable over time. State
anxiety is used to determine an individual's present
level of anxiety, while trait anxiety is used to describe
an individual’s long-term anxiety level [9]. State-Trait
Anxiety Inventory (STAI) is a self-report questionnaire
which is commonly utilized in research to assess both
trait and state anxiety separately [10-12]. It consists of
40 questions asking about these two different kinds of
anxiety independently in two separate sections; STAI-S
which assesses state anxiety and STAI-T which measures
trait anxiety. This questionnaire is also validated in
Persian and has been wildly used before [13-17].

The aim of this study was to evaluate the possible re-
lationship between state and trait anxiety. In this study,
state anxiety is defined as the anxiety patients manifest
in anticipation of undergoing a dental procedure. The
relation between state and trait anxiety is measured by
STAI questionnaire filled by patients undergoing one of
the most stressful dental procedures. by employing the
STAI questionnaire in patients undergoing one of the
most stressful dental procedures. In order to identify
the most stressful dental situation in our patients, a pi-
lot study was run before the main experiment. Although
RCT and oral surgery have been repeatedly reported as
the two most stressful dental procedures in the litera-
ture [3,12,18,19], we decided to investigate this matter
among our patients to eliminate any possibility of cul-
tural effect.

Furthermore, we evaluated the possible relation
between demographic factors such as age, gender,
education and patient’s past RCT experience and
patient’s state anxiety.

Methods and Materials

Our experiment consists of two stages. In the first
stage we conducted a pilot study to find out what
dental procedure is considered as the most stressful
one among our patients. In order to do so, two
guestionnaires were designed; one to ask the patients
some questions about their demographic information
and another to inquire what situation is rated as the
most stressful dental situation among our patients. In
the latter questionnaire, they were required to answer
the following question: Which one do you think is the
most stressful situation in dental procedures? 1) Tooth
filling, 2) Root canal therapy, 3) Tooth extraction, or 4)
Scaling and root planning.

This survey took place in two distinct dental clinics
located in two different quarters of Esfahan known for
their different socioeconomic situations. Patients were
selected randomly to fill out the questionnaires. 30
patients participated in this study; 15 patients in each
clinic. The result of this study reveals that, regardless
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of the patient’s socioeconomic status, all patients
identified RCT and tooth extractions as the two most
stressful dental situations. As a result, for the purpose
of this study RCT was selected as the most stressful
dental treatment.

In the next stage, 60 patients including 39 women
and 21 men (their age ranged from 14 to 60 years, mean
= 35.5 years old) were chosen randomly from patients
with a molar tooth in need of RCT. For all patients, the
procedure was done by a specialist in root canal therapy
in his office. All the patients were required to sign an
informed consent form. A single molar was treated in
every patient. In order to measure their level of trait
anxiety, they were asked to fill out a questionnaire
about their demographic and educational status as well
as a Persian version of STAI-T at their first visit. In this
visit, their tooth was observed by the specialist and an
appointment was set up for the patient to receive the
treatment. At the second visit they filled out a STAI-S,
also in Persian, to assess their level of state anxiety
when they were in the waiting room waiting for their
appointment to get the treatment. From all patients,
whose tooth was observed in the first visit, only the
ones with a molar tooth in need of RCT were included
in this study. In addition any patient who missed their
appointment or did not agree to participate in our
study was excluded. We also recorded their number of
anesthetic injections to investigate whether there is a
relation between the amount of anesthesia they receive
and the level of their state anxiety. The effect of age,
education, gender and STAI-S on STAI-T were evaluated
by using multiple linear regression (enter mode).
Analysis of data was carried out with SPSS 20.0. P values
less than 0.05 were considered significant.

Results

The findings of our study show that 37% of patients
had moderate to very sever state anxiety. Also, 35% of
patients reported having moderate to very severe trait
anxiety. We found a significant correlation between
state and trait anxiety (p < 0.001). There wasn’t a
significant correlation between age and state anxiety
(p = 0.932) (Table 1). 47% of patients had master and
higher degrees and no significant differences were
found between education and state anxiety (p = 0.78).
65% of patients were women and 35% were men. We
found that although women had more state anxiety
than men, but this positive correlation wasn’t significant
(p = 0.054). 68% of participants had a past experience
of RCT. There weren't a significant correlation between

Table 1: Correlation coefficients and P values between STAI-S,
STAI-T, age and number of injections.

Correlation P value
coefficients
State Anxiety/Trait Anxiety 0.634 < 0.001
Age/STAI-S 0.012 0.932
Number of injections/STAI-S -0.055 0.680
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past RCT experience and state anxiety (p = 0.88) as well
as their number of injections (p = 0.68) (Table 1). Finally,
base on the patient’s answers, the most stressful part of
dental procedure was drilling (37%) (Table 1).

Discussion

What are the most stressful dental procedures?

Extraction or RCT? Prosthesis or scaling? What
is the more anxiety provoking treatment in dental
procedure? Several studies have investigated this
guestion among dental patients. The results indicate
that anxiety level varies according to the type of
dental treatment and hence assuming that all patients
have the same level of anxiety for all various sorts of
treatments may not be correct [3]. Many articles have
found that oral surgery and RCT are rated as the top
two fear-arousing treatments [3,5,12,18]. In our study,
we first designed a pilot study to answer this question
about Persian patients. Our results showed that Persian
patients also identified these two dental procedures
as the most stressful treatments which is inline with
the published research on patients with different
nationalities.

Injection or drilling? Having X-ray or suturing? In
most dental anxiety researches, the anesthetic injection
and the drilling are ranked among the most unpleasant
or anxiety-arousing stimuli [3,6,11,18,20]. However,
there is a lack of agreement among studies about the
most anxiety-provoking stimuli. Although, Wardle J [21]
and J. Leclaire [20] ranked them as injection followed by
drilling, but our participants mentioned drilling as the
most anxiety-arousing stimuli (37%) and interestingly,
injection after cleaning and shaping the root, was the
third one.

How to detect anxious patients?

Objective measures: Physiological parameters
changes due to patient’s anxiety during dental
procedures [10]. Heart rate and blood pressure can be
used as reliable indicators of anxiety [10]. In addition,
researchers have been trying to find a correlation
between some other biologic markers such as saliva’s
cortisol, amylase [22,23] and plasma adrenaline in
anxious patient’s urine [24]. The results, however,
are still controversial. Although all these physiological
markers can be helpful to quantify anxiety, but they all
are time-consuming in the dental clinic.

Subjective measures: They are self-reported
guestionnaires, filled out by patients, to measure their
anxiety level. Some of the most popular questionnaires
are Corah Dental Anxiety Scale (DAS) [10,25], State-Trait
Anxiety Inventory (STAI) and Modified Dental Anxiety
Scale [11,12]. For the purpose of our study, we chose
STAI questionnaire; mainly because we were interested
in finding the probable relation between state and trait
anxiety. Since a dental procedure can be categorized as
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a temporary incident which can potentially cause even
high degree of anxiety in patients, STAl seems to be the
best option.

What are the probable factors affecting patient’s
dental anxiety (STAI-S)? (which have searched in
this study)

Age: We found that age had not have a significant
relationship with dental anxiety which is in agreement
with Wong and Reed Lytle [3], Rankin and Haris [26]
and Arslan, et al. [27]. In contrast, several studies have
shown that younger patients are more anxious than
older ones [11,20,28,29]. More specifically, Hamissi,
et al. [7] reported a significant relation between dental
anxiety and age in Persian patients. Liddell, et al. [30]
have argued that this finding might be due to the general
decline in anxiety level with aging and greater exposure
to other diseases and their treatments.

It is important to note that anxiety has its cultural
roots and some of older patients tent to avoid reporting
their anxiety as in some cultures expressing anxiety
about certain events could be considered as a sign on
weakness and an embarrassing behavior to show.

Education: We did not find any correlation between
education and the level of STAI-S in our experiment.
This finding is inline with studies done by Saatchi, et al.
[31] and Arslan, et al. [27]. However, there are some
studies indicate that patients with higher education
demonstrated lower level of dental anxiety [18,32,33].
Intheir work, Peretzand Moshonov [18] argued that one
possible explanation as to why education might have
an effect on reducing anxiety is that higher education
provides better tools to cope with fearful situations.
One other possibility discussed in the paper is that
higher education might put the patients in a status
where they cannot afford presenting a fearful behavior.
Yildirim, et al. [33] noticed that patients with higher
level of education might have more knowledge about
dental procedures and the importance of dental care.

Our results suggest that there is no significant
relationship between education and the level of
STAI-S in our experiment. Our argument is that the
level of patients’ anxiety might be more related to
individual differences in how people react to stressful
situations than to merely their level of education. It is
worth mentioning that, as Al-Omari, et al. discussed in
their research [34] it seems that lack of dental health
education particularly, might result in patients’ anxiety
rather than education by itself.

Gender: The real effect of gender on anxiety is
not clear yet. Many studies demonstrate that women
tend to report dental anxiety more often than men
[12,18,20,25,35,36]. In contrast, many others did not
find such relation between gender and dental anxiety
[2,3,11,37]. Yoshiaki Ihara, et al. [38] interestingly re-
ported that male gender was a major factors related to
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severe dental fear, despite that 76% of total participan-
ts in their study were women.

A greater readiness among females to acknowle-
dge feelings of anxiety [2] and different threshold for
pain between sexes [39] are among suggested reasons
behind the gender differences observed in the litera-
ture. Saatchi, et al. [31], have mentioned that dental
anxiety might be associated with emotions such as
social phobia, panic, depression, stress, and fear, and
these emotions tend to be more common among wo-
men than men. In another study, Al-Omari, et al. [34]
justified these results by arguing that anxiety has been
shown to be positively correlated with neuroticism and
women are known to generally have a higher level of
neuroticism. In contrast, Yoshiaki lhara, et al. [38] re-
ported that visiting a dentist is less common among
men than women and as a result, men were classified
as being severely difficult to treat in their study.

Appukuttan, et al. [11] interestingly pointed out
cultural reasons might be one factor that attributes to
the discrepancy among studies.

Our results supports the findings of the latter group.
Although there was a trend for gender difference, with
women demonstrating higher level of anxiety, the
correlation was not significant (p = 0.0054). We believe
that further investigation is required to determine
whether gender has any effect on the level of stress or
not.

Previous experience of RCT: Our result showed
that there was not a significant correlation between
past experience of RCT and state anxiety. It means that
patients who have had previous RCT experience, do not
necessarily show less anxiety in next RCT. This finding
is in agreement with Peretz and Moshonov [18] and in
contrast with Wong and Lytle [3]. We believe that our
result is more reliable since 68% of the patients in our
study and 95% of the patients in Peretz and Moshonov’s
study had previous experience of RCT. This number,
however, reduces to only 15% in Wong and Lytle’s study.

It should be noticed that we did not divide our pa-
tients to those with previous unpleasant RCT experience
or without it. As a result, we evaluated the possible rela-
tion between having past RCT experiences on patient’s
future dental anxiety. We believe that further investiga-
tions are required to determine whether previous expe-
rience of RCT or previous unpleasant experience of RCT
have any effect on dental patient’s stress level or not.

Patient’s general anxiety and personality: STAI
scale is considered as the most important scale in
Psychology for measuring the state and trait anxiety
[10,12]. Nevertheless, for practical reasons, DAS is the
scale mainly used for measuring anxiety in density. We,
however decided to utilize STAI-S for the purpose of our
study instead as this scale is shown to have the highest
correlation and reliability compared to all the other
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available measures [11]. Although admittedly these
two questionnaires do not measure the exact same
anxiety trait, several studies have reported a significant
correlation between dental anxiety measured by DAS
and state anxiety assessed by STAI-S [1,12,40,41].

On the other hand, Studies investigating the
relation between trait and dental anxiety have led to
conflicting results. While some reported a significant
relation between trait anxiety and dental anxiety
[12,25,28,41,42], others failed to find such relationship
[43,44]. Our result is in agreement with those of
Hakeberg, et al. [41], Hagglin, et al. [28], Tarazona, et
al. [12]. We found a significant correlation between the
result of STAI-T and STAI-S. In other words, patients with
higher values of state anxiety, reported higher values
of trait anxiety. One possible explanation for these
controversial findings is various anxiety measuring
questionnaires are utilized in different studies. Although
all of these questionnaires are valid and reliable, it is
probable that using distinct methods of measuring
anxiety could contribute to different results.

Finally, it is essential to mention that as Fuentes,
et al. [45] have noticed in their study, based on their
specific statistical analysis, it seems that patients with
high dental anxiety tend to present high trait anxiety,
but its opposite isn’t true necessarily, it means that
there is a positive correlation between state and trait
anxiety in dental patients but having a high trait anxiety
level seems not to be a predictor of having high level
of dental anxiety. Further investigations are required to
determine the relation between these two factors.

Does anxiety have effect on patient’s total number
of anesthetic injections?

As number of studies have shown that individuals
with high dental anxiety tend to be hypersensitive to
pain [20,46], we recorded the number of anesthetic
injections in our patients. Our results, however, showed
no significant correlation between patient’s anxiety
and their need for anesthetic injection, which is in
agreement with Peretz, et al. [18] who have reported no
differences in DAS scores regarding patient’s request for
local anesthesia. They argued that this might be because
of the public’s perception that endodontic treatment is
a fearful and possibly painful procedure.

Conclusion

Our results indicates a significant correlation
between state and trait anxiety in dental patients
regardless of their age, gender and education. These
findings suggest that dentists need to be aware of the
possibility that patients with moderate to severe dental
anxiety levels, could also have generalized trait anxiety.
In other words, patients who show more dental anxiety
most likely are those who are more anxious and nervous
in their daily life.
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