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ABSTRACT

Background and Aims: This study aimed to assess the correlation between dental fear and anxiety problems and evaluate
factors associated with dental fear.

Methods: In this study, we utilized the standard Persian version of the Children's Fear Survey Schedule-Dental Subscale (CFSS-
DS) questionnaire and the Persian version of Spence Children's Anxiety Scale (SCAS) questionnaire to explore children's dental
fear and anxiety problems, respectively. Questionnaires were completed by 290 children aged 8-12 years who visited Pediatrics
Department of Babol Dental Clinic and private pediatric offices. Demographic characteristics were also recorded. The data were
analyzed by the one-way ANOVA, independent ¢-test (o = 0.05), Pearson correlation, and logistic regression test using SPSS
version 26.

Results: In this study, 151 boys and 139 girls were included. Based on the CFSS-DS questionnaire, 8.6% of children had dental
fear (Scores > 38). Dental fear correlated with all aspects of anxiety symptoms (p < 0.05). There were significant correlations
between children's age (p = 0.019) and location of dental treatment (p = 0.002) with their dental fear scores. Having a housewife
mother is a protective factor in child's dental fear (OR = 0.380, CI = 0.989-0.047, and p = 0.047).

Conclusion: The findings of the present study suggest that dental fear and anxiety problems correlate with each other, and
factors such as child's age, the location of dental treatment, and having a housewife mother serve as prominent factors

contributing to dental fear of children.

1 | Introduction

Dental fear (DF) is considered a behavioral, emotional, and
physiological reaction to threatening stimuli and is known as
one of the main obstacles to providing dental services [1, 2].
Dental fear is one of the main causes of dental avoidance and
may lead to dental avoidance as well as poor oral hygiene in
children [3]. Numerous interacting factors, including parental,
personal, and environmental factors may contribute to dental

fear and anxiety of children in a dental care setting [4]. Dental
fear and anxiety are often considered the same terms and both
are related to the sense of fear and anxiety during dental pro-
cedures. Studies have shown the prevalence of dental fear varies
between populations and is considered to be 5.7% to 20.2% in
children and adolescents [5-8].

Many factors can influence dental fear among children and
adolescents. Various studies have been conducted to assess
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relevant factors contributing to dental fear [9-11]. Child's age is
a contributing factor to child's dental fear [11]. Most literature
agrees that younger children are more likely to have more
dental fear compared to older children [9, 12, 13]. On the
contrary, other studies showed no difference in the severity of
dental fear among different age categories [14-16]. Research
regarding the correlation between gender and DF, showed
contradictory results. Some studies believe that girls have
higher level of DF than boys [9, 12, 13]. while other studies
indicate more DF in boys than in girls [17]. On the contrary,
some studies reported no difference in dental fear in both
genders [12, 16, 18, 19]. The socioeconomic background of
parents is one of the factors that can affect childhood dental
fear. Children of parents with low income, unemployed parents,
or parents with low education levels tend to have a higher
dental fear [13, 20]. On the other hand, in some reports, chil-
dren from parents of high education level have severe dental
fear. This can be explained by their higher access to information
on dental procedures [21]. Dental fear is related to an increased
number of siblings [20, 22] Conversely, Perez did not report a
significant correlation between dental fear and demographic
factors like socioeconomic background, parental age, education,
and number of children in the family [23]. It is worth men-
tioning that other children's fears and anxieties positively cor-
relate with dental fear [24].

Anxiety is defined as a bad feeling which has physical and psy-
chological symptoms and may disrupt a person's normal life. It
ranges from a mild unpleasant state to a severe fear [25]. Although
anxiety-related disorders are considered one of the most common
problems in children and adolescents, they may be underestimated
due to various factors. Children, especially those under the age of
seven, are unable to express their feelings appropriately, and their
parents may not detect their children's feelings properly [26]. The
prevalence of anxiety-related disorders is between 17% and 21%,
with approximately 8% of individuals requiring treatment. The
anxiety symptoms may vary from mild to severe. The pattern of
anxiety symptoms in preschool children may be the same as
symptoms in older children; therefore, mild anxiety disorders are
more common in 70% of the general pediatric population [27, 28].

According to the fifth edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5), anxiety symptoms have
numerous subtypes, including social anxiety disorder (Social
phobia), agoraphobia, generalized anxiety disorder, panic dis-
order, and separation anxiety disorder [25]. Children with
dental fears tend to avoid dental care, so they put their oral
health at risk. The prevalence of tooth problems like decayed
and extracted teeth, and episodes of toothache is higher than in
children without dental fear. Dental fear during childhood and
adolescence can extend to adulthood and bring negative
implications for their oral health [5, 29]. Raadal et al. reported
that over two-thirds of the children with high dental fear had
five or more carious lesions [30].

Due to the controversial results of previous studies assessing the
risk factors of dental fear and the lack of studies considering the
correlation between dental fear and other anxiety symptoms in
children, we aimed to investigate the correlation between dental
fear and anxiety symptoms in children aged 8 to 12 years re-
ferred to pediatric dental centers.

2 | Materials and Methods

This cross-sectional study was done in Babol City (North of
Iran) and the study was approved by the Ethics Committee of
Babol University of Medical Sciences (Approval no: IR.MU-
BABOL.HRI.REC.1400.082). A number of 290 children aged 8
to 12 years were enrolled in the present study. Our sampling
method was convenience sampling and was conducted over
7 months (October 23, 2021 to May 20, 2022). In the following,
145 participants were selected from patients who came for a
routine dental visit at the clinic of the dental school in Babol
University of Medical Sciences and 145 other participants were
selected from six private pediatric dental offices. The inclusion
criteria were 8 to 12 year-old-children, along with children
whose parents approved their participation.

Children with visual and hearing disorders, impossibility of
understanding the interview questions, suffering from inter-
fering physical and mental disorders (including neurological
disorders such as metabolic disorders, and cancer), and children
with autism spectrum disorder based on previous history were
excluded from the study. Therefore, we selected our partici-
pants based on their availability in the place, their interest in
contributing to our project as well as considering the inclusion
and exclusion factors. Demographic factors including age,
gender, parental occupation and education level, child's birth
order in a family, and history of visiting a dentist were recorded
by a checklist before answering the CFSS-DS questionnaire.
Moreover, to evaluate the correlation between dental fear and
anxiety problems by age, children were divided into two age
categories, including those aged 10 years and younger, and
those older than 10 years.

2.1 | Questionnaires

In this study, we used the standard Persian version of CFSS-DS
questionnaire to assess children's dental fear [31]. Furthermore,
we obtained the standard Persian version of Spence question-
naire to evaluate children's anxiety symptoms [32].

CFSS-DS is a standard questionnaire that contains 15 questions
ranging from score 1 (I am not afraid) to score 5 (I am so afraid)
and according to the answers, the overall score of each person
varies from 15 to 75, and the score equal to or higher than 38
indicates dental fear in a child [31].

Spence questionnaire was the next questionnaire which is
standardized for 6-12-years-children in Iran [33]. It consists of
44 questions in six fields (separation anxiety, social phobia,
obsessive-compulsive disorder, panic agoraphobia, generalized
anxiety, and fears of physical injury). Children were instructed
to rate on a 4-point Likert scale including never (0), sometimes
(1), often (2) and always (3) based on the frequency of each item
they experienced. Scores should be interpreted in comparison to
standard norms for different age and gender categories because
the mean scores tend to be different between both genders as
well as different age groups. Therefore, this standardized score
is called a T-score. A T-score of less than 60 is interpreted as the
normal range of anxiety. A T-score of 60 or above indicates
higher-than-normal anxiety levels, which is why the term
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“elevated anxiety” was employed. Parents were asked not to
interfere in the process of answering the questions by their
children. If any of the questions were not clear, only the child's
question was answered and full explanations were given by the
researcher.

2.2 | Statistical Analysis

The data was analyzed using SPSS software version 26.
Descriptive analysis was presented using mean and standard
deviation (for quantitative data). Independent sample t-test,
ANOVA, and Pearson correlation (r) tests were used to check
the differences and correlations between variables. The re-
searchers utilized multivariable logistic regression to examine
the variables that influence dental fear. To estimate the
regression coefficients, we used the maximum likelihood step-
wise method. Crude and adjusted odds ratios (OR) and their
95% confidence interval (95% CI) were reported. A p-value of
0.05 was statistically considered significant. In our study, Dental
fear was an independent variable and child’s age and gender,
parental education and occupation, birth order of children,
history of visiting a dentist and location of dental treatment
were dependent variables.

3 | Results

A total of 290 children participated in the study, consisting of
151 boys (52.1%) and 139 girls (47.9%), with a mean age of
9.75 + 1.38 years. In this study, the prevalence of participants
experiencing dental fear was evaluated 8.6% (CFSS-DS > 38)
with the lowest score of 15 and the highest score of 60. The
results showed 86.6% of children had normal anxiety, while
13.4% had elevated anxiety. The mean of T-scores was higher in
boys than in girls (Boys: 51.52 +9.824 vs. girls: 46.21 + 9.834)
and this difference was statistically significant (p < 0.05). The
results showed a significant moderate correlation between
dental fear and anxiety symptoms (r=0.384, p < 0.001).

Based on the results presented in Table 1, there were significant
correlations between dental fear and child's age (p =0.019) as
well as location of the dental treatment (clinic or office)
(p = 0.002).

According to Table 1, dental fear decreases with each subse-
quent birth order in the family; however, this trend was not
statistically significant (p > 0.05). No significant correlation was
found between dental fear and other parameters, such as child
gender, parental education and occupation, and the history of
visiting a dentist (p > 0.05).

We entered all demographic and independent variables in
multivariable logistic regression. Eventually, in step 15, three
variables remained, including mother's occupation, generalized
anxiety disorder (GAD) and fear of physical injury. As shown in
Table 2, the children whose mothers were housewives, had less
dental fear in comparison with children whose mothers were
employed (OR =0.380, CI=0.989-0.047, and p=0.047). In
children with GAD, a one-point increase in GAD's score is
associated with a 25% increase in the likelihood of experiencing

dental fear. (OR =1.250, CI=1.100-1.421, and p =0.006). In
addition, among children with a fear of physical injury, a one-
unit increase in the fear of injury score is associated with a 26%
increase in the likelihood of experiencing dental fear
(OR =1.266, CI =1.092-1.421, and p = 0.002).

4 | Discussion

Despite the implementation of pain control techniques in dental
offices and training for dentists on building trust with patients,
dental fear continues to be a substantial issue in the treatment
of children and teenagers [25]. Children's fear of dental proce-
dures can lead to long-term consequences [34]. Dental fear can
be costly for families and society and even endanger the phys-
ical and mental health of patients, especially children [35].
Childhood anxiety can act as one of the effective factors in the
occurrence of defensive fear reactions in the dental environ-
ment. A child's anxiety can originate from the surrounding
environment, such as family factors, friends, society and pre-
vious stimuli [5]. Therefore, the aim of this study was to
determine the role of childhood anxiety and demographic
characteristics in the occurrence of dental fear.

In this study, the mean score of CFSS-DS questionnaire was
higher than in previous studies [5, 36, 37]. However, the mean
score of dental fear in this study was lower than similar studies
which include the study by Varmazyar et al. done in a number
of 185 children between the ages of 6 to 12 years [38] as well as
the study done by Andrade et al. among Brazilian children aged
8 to 10 years [39]. Differences between the results of similar
studies may be due to cultural background of the participants or
the less use of oral care services in some developing countries.

4.1 | Correlation Between Dental Fear and
Anxiety Symptoms

In the current research, a significant correlation was found
between dental fear and anxiety symptoms which is in agree-
ment with the findings of Kronina et al. [17, 24]. Anxiety
problems in children may affect children's behavior in dental
settings. Therefore, anxiety can be considered a factor con-
tributing to child's dental fear. Furthermore, children with
anxiety problems who reveal behavior management problems
should be considered patients at risk of developing dental fear,
Therefore, familiarizing them with all new treatment tools and
procedures is crucial for effectively managing their anxiety
symptoms [24, 40].

4.2 | Correlation Between Age and Dental Fear in
Children

There was a significant correlation between children's age and
their dental fear in the current research. The data in shows that
as children grow older, their average dental fear scores
decrease. Other research studies have found similar results [5,
17, 41-43]. They reported that with decreasing age, the level of
dental fear increases significantly, which was consistent with
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TABLE 1 | Mean dental fear scores in children in relation to demographic variables.

Dependent variables Options mean + SD dental fear p-value

Child gender Girl 24.50 + 8.747 0.257%
Boy 25.71+9.43

Child age Age 8 to 10 25.75+9.72 0.019"
Age more than 10 to 12 23.23+7.41

Mother's education level Illiterate 27.00 +10.39 0.113°
High school 22.55+8.51
Diploma 25.21 +8.80
Academic 26.25 +9.608

father's education level Illiterate 18.80 + 7.43 0.536°
High school 25.25+9.03
Diploma 24.87 +9.43
Academic 25.43 +9.070

Mother's occupation Housewife 24.60 + 8.81 0.099%
Employed 26.62 +9.83

Father's occupation Self-employed 25.08 +£9.17 0.858%
civil servant 25.30 +£9.01

History of visiting a dentist Yes 24.92 + 8.69 0.405*
no 26.90 +12.28

Birth order First 25.96 +9.28 0.133"
Second 24.23+8.91
Third 22.00 +8.31

Location Office 23.43+8.96 0.002°
Clinic 26.73 +8.99

#Independent sample t-test.
®ANOVA, Bold = p <0.05.

our findings. Contrary to these results, some other studies have
found that dental fear tends to rise as individuals get older [10,
44]. Interestingly, some other reports found no significant cor-
relation between dental fear and age of children [14, 45]. In
many studies, age is considered one of the main factors affecting
child's fear [46, 47]. As children grow older, the connection
between fear and age weakens due to the strengthening of the
Ego and cognitive abilities, enabling them to better predict,
understand, and manage emotions. As children grow older the
correlation between fear and children's age weakens due to the
strengthening of the Ego and cognitive ability, enabling them to
understand, predict better, and manage emotions [5]. This
ability makes the child more flexible in dealing with frightening
stimuli [9]. Contrary results of different studies can be due to
some factors such as previous painful dental treatment [48].

4.3 | Correlation Between Gender and Dental
Fear in Children

This study found no significant correlation between fear scores
in children and their gender, which aligns with the results of
similar studies [5, 38, 49]. However, contrary to these findings,
in other studies, girls had significantly higher dental fear than
boys [50-52] and in a study on the age group of 9 to 11 years,

boys were more afraid of dental treatment than girls [53], which
is inconsistent with our findings. Differences between the
results of similar studies can be due to the cultural background
of the participants, biological differences between boys and girls
and the scale used for measuring dental fear [5].

4.4 | Correlation Between the History of Visiting
a Dentist and Dental Fear in Children

In our study, the average fear scores of children who had pre-
viously visited a dentist were lower than those of children who
had not, though this difference was not statistically significant.
In a similar study, they reported higher dental fear in children
without a history of visiting a dentist which is in agreement
with our findings [2]. Children with past dental visits were
more cooperative and had lower dental fear compared to chil-
dren who had not visited a dentist before. Having more dental
fear in children without previous dental visits can be due to
their incorrect insights about dental procedures before visiting a
dentist, so past dental history can be an indicator of dental fear
in children [54, 55]. It is worth mentioning that aggressive
dental treatments in the first visits may negatively impact
children's behavior during subsequent visits so they may not
cooperate well with their dentist. Nevertheless, it is
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TABLE 2 | Investigating effect of demographic factors and anxiety symptoms on dental fear.
CI CI

Variables Crude OR Lower Upper p-value Adjusted OR Lower Upper p-value
Gender (male) 1.329 0.484  3.651 0.581 — — — —
Age 0.990 0.324  3.024  0.987 — — — —
Mother's level of Uneducated 0.000 0.000 — 0.999 — — — —
education® High school 0512 0052 5010 0.565 — _ _ —

Diploma 1.567 0.404 6.078 0.516 — — — —
Father's level of Uneducated 0.000 0.000 — 0.999 — — — —
education” High school 0529  0.095 2940  0.467 — — — —

Diploma 0.529 0.084 1979  0.265 — — — —
Father's occupation®: Self- 1.520 0420 5.500  0.523 — — — —

employment

Mother's occupation: Housewife 0.515 0.139 1914  0.322 0.380 0.146  0.989  0.047
History of visiting a dentist 0.380 0.085 1.701  0.206 — — — —
Reason for visiting a Dentist 0.584 0.170 2.014  0.395 — — — —
Separation anxiety disorder 1.054 0.890 1.248  0.543 — — — —
Social anxiety disorder 0.934 0.786 1.110  0.440 — — — —
Obsessive-compulsive disorder 0.898 0.740 1.090 0.277 — — — —
General anxiety disorder 1.402 1.102 1.784  0.006 1.250 1.100 1421  0.001
Agoraphobia 0.958 0.803 1.144  0.637 — — — —
Fear of physical injury 1.289 1.069 1.555  0.008 1.266 1.092 1.421  0.002

#Bachelor's and higher considered as reference category.
®Bachelor's and higher considered as reference category.
“Employee considered as reference category.
9Employed considered as reference category.

recommended to have oral examinations and prophylaxis for
the first visits rather than having aggressive treatments like
tooth extractions [2].

4.5 | Correlation Between Birth Order and
Dental Fear in Children

In the present study, dental fear decreases by increasing the
child's order in the family but this difference is not statistically
significant. On the contrary, a study by Aminabadi et al. [56]
reported that dental fear in first-born children is lower than in
second-born children and dental fear increases by increasing the
child's order in the family which is inconsistent with our find-
ings. Moreover, Ghaderi et al. [57] reported middle children have
the least dental fear compared to other birth orders of children in
the family. Another study revealed that there was no correlation
between dental fear and the order in which children are born in a
family [58]. Having more dental fear in first-born children
compared to other birth orders of children in the family can be
due to the fact that first-born children may receive more atten-
tion and care within the family, which may explain this phe-
nomenon. They are usually vulnerable to stressful situations, so
they may not be able to cope with their negative feelings in
dental settings and they have more dental fear compared to their
other siblings. The atmosphere of the family changes with the
birth of a new child. As a result, children's personalities tend to

develop more positively through interactions with their siblings.
First-born children, having spent more time alone, acquire social
skills later than their younger siblings, which may explain why
they experience higher levels of dental fear compared to
their second and third-born counterparts. While variations in
study designs and methods of data collection may contribute to
the conflicting findings, biological factors also play a significant
part in shaping children's nature and influencing the outcomes of
comparable research studies [57].

4.6 | Correlation Between Location of Dental
Treatment and Dental Fear in Children

The current research found a strong correlation between chil-
dren's dental fear and the location of dental treatment. Children
who were treated at dental pediatric offices had higher dental
fear compared to children treated at dental clinics. Treatment
costs in pediatric dental offices are usually higher than dental
clinics and families with higher socioeconomic status usually
prefer to visit dental offices rather than dental clinics. In other
words, families of higher social levels are usually more educated
and more conservative about issues related to health, so they
may unconsciously transfer their emotions and concerns to
their children. Therefore, their children may end up having
more dental fear compared to children treated at dental clinics
who are mostly from families of lower social level and may not
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have much knowledge and concerns about dental treatments.
Our findings was consistent with consistent with Sindhu et al.
study; they related lower DF among patients with lower
socioeconomic status to the differences in social and cultural
factors as well as lower perception and higher patience among
deprived patients which leads to lower DF [59]. Conversely,
Krishnamurthy et al. found that patients with lower socio-
economic status higher DF [60]. Patients from lower socio-
economic status deal with physical and psychological problems
and they have limited access to resources. Therefore, they end
up having more DF compared to children from higher socio-
economic background. These controversy results can be due to
differences in study population and their cultural and behav-
ioral differences as well as a bad dental experience of children,
no matter of their socioeconomic status, can increase their DF.

4.7 | Investigating the Effect of Demographic
Factors and Anxiety Symptoms on Dental Fear

In the current study's regression model, being a housewife
mother is a protective factor for dental fear of their children.
This can be due to the fact that housewife mothers can allocate
more time to their children, so their children can gain profitable
skills to deal with stressful situations. Consequently, they have
less dental fear compared to children whose mothers are em-
ployed and unable to spend proper time with their children.

In the regression model of this study, GAD and fear of physical
injury in children are risk factors for dental fear. This can be
due to the fact that GAD is characterized by a combination of
fears. Any situation perceived as threatening can trigger anxiety
intense enough to incapacitate individuals with GAD. Since
dental visits often evoke various negative emotions and fears in
these patients, they are likely to experience greater dental
anxiety compared to those without GAD. Fear of physical injury
is defined as a fear of being hurt by different things. For ex-
ample, when children with a fear of physical injury undergo
tooth extraction, they are terrified of losing all their teeth
without being replaced by permanent teeth and because dental
treatments may involve invasive procedures, children who fear
physical injury tend to exhibit dental anxiety, which can lead to
a lack of cooperation with their dentist.

5 | Strength and Limitations

Our study has made a comprehensive conclusion regarding
dental fear and anxiety symptoms and the effect of various
background variables on DF which is the strength of our study.
We used a large sample size in our study to include more
children and increasing the power of study while reducing the
potential to bias. Our findings rely on a convenience sample,
which may not fully represent the broader population. Con-
vincing parents and children to participate in the study was also
among the challenges of our study. While our study provides
novel insights into correlation between child's dental fear and
anxiety symptoms and factors associated with dental fear, these
limitations highlight the need for further research with longi-
tudinal designs.

6 | Conclusion

The present study revealed dental fear score obtained from the
CFSS-DS questionnaire was higher than studies conducted in
developing countries like Bosnia and India. Factors such as the age
of the child, the child's anxiety problems, the birth order of the
child in the family, the location of dental treatment, and having a
housewife mother can serve as important factors contributing to
child's dental fear. Therefore, increasing our knowledge and
information in this field can help us reduce children's dental fear
and prevent the negative consequences in the long term.
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