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Abstract: Background and Objectives: In the literature, the influence of parents who suffer from dental
anxiety and a previous unpleasant experience at the dentist are cited as the two most common
causes of dental anxiety in children. The aim of this study is to investigate the relationship between
socioeconomic factors and the development of dental anxiety in children aged 9 to 12 years. Materials
and Methods: A total of 131 children and their accompanying parents/guardians participated in
the cross-sectional study. The children were divided into an experimental group, which visited a
specialised office for paediatric and preventive dentistry for the examination, and a control group,
which visited a primary care dental office. During the visit, the children completed questionnaires on
dental anxiety (CFSS-DS). Parents completed a socioeconomic questionnaire and a dental anxiety
questionnaire for adults (CDAS). Results: The results showed a statistically significant positive
predictor: parental dental anxiety as measured by the CDAS. In addition, the t-test showed that
children who visited a specialised dental office did not show a statistically significant increase in
dental anxiety compared to children who visited a primary care dental office. Conclusions: With this
study, we confirm the influence of parental dental anxiety on the development of dental anxiety in
children. The socioeconomic status of the family and the type of dental office do not play a statistically
significant role in the development of dental anxiety in children.

Keywords: dental anxiety; children; family factors; parents; socio-economic factors

1. Introduction

Dental anxiety (DA) is defined as a strong, negative feeling associated with a dental pro-
cedure, regardless of the general condition, preceded by a negative dental experience [1,2].
Dental anxiety is a universal phenomenon that affects patients regardless of their age and
negatively influences the quality of life related to oral health in children and adults [3]. The
patient’s experience is subjective and can vary greatly depending on the person’s physical
and mental condition [4]. Sometimes, a child may express their fears and anxieties, while
others may express them through behaviors such as crying, fussing, interrupting conversa-
tions or play, and even trying to run away from the caregiver. It can also be accompanied by
significant physical changes, such as an increase in heart rate, other hemodynamic changes
and the release of stress hormones [5].

The main effects of dental fear are deterioration in oral health and the perpetuation of
a vicious cycle of avoiding or canceling already scheduled appointments. Dental appoint-
ments are only attended when pain or major discomfort occurs, which further increases
the feeling of anxiety [6]. Fear of the dentist is one of the main causes of irregular visits
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to the dental office, along with a lack of time, financial resources and accessibility of the
office staff [6]. The prevalence of dental anxiety in children varies between 5 and 33%
depending on the study [1]. The causes of dental anxiety can be divided into several
categories: biological causes (individual temperament, genetics and epigenetics) [7], social
causes (parental dental anxiety, family socioeconomic status (SES), parental adjustment
before dental procedures and parental expectations of children’s behavior in the dental
environment) and factors of the dental environment related to the appearance of the dental
office, treatment and surroundings [8]. There are currently no well-defined treatment or
control options for dental anxiety. Further research is needed to make treatment more ac-
cessible and to provide dental procedures adapted to patients with dental anxiety through
additional education of dentists [9].

Children behave differently during dental procedures. Therefore, a dentist must know
the characteristics of the child’s psychological development, which depend on the child’s
age, so that he can respond to each patient individually [10]. Managing children’s behavior
during dental treatment is extremely important. Poorly controlled pain affects the child’s
well-being and may lead to a decreased ability to effectively manage future pain [11].
Dental anxiety can be controlled by psychotherapeutic interventions, pharmacological
interventions, or a combination of both, depending on the dentist’s expertise and experience,
the degree of dental anxiety, the patient’s characteristics and the clinical situation [12].
Dental anxiety can vary from very mild to extreme and interacts with the urgency of
treatment, so different approaches to reducing anxiety may be appropriate depending on
the level of anxiety [13]. Some treatment methods can reduce anxiety. With an appropriate
approach adapted to the age of the child or patient and a detailed explanation of the
procedure, we can influence the reduction in anxiety. Patients may show less anxiety
for treatments that do not require anaesthesia such as minor anterior restorations [14] or
bleaching procedures [15]. A good relationship between the patient and dentist is key to
managing anxiety.

Several factors influence a child’s oral health, from the child’s behavior to family
and society. Parental variables that are directly related to children’s oral health include
sociodemographic characteristics, oral health behaviors, knowledge, fears, and many
others. Since the family environment influences the children’s oral habits, it is necessary
to assess not only the child’s oral status, the presence of carious lesions and concomitant
clinical situations in the child, but also related family factors [16]. Goettems et al. [17],
who investigated the relationship between the influence of maternal dental anxiety, the
pattern of dental check-up utilization and the child’s perception of quality of life, found
that children in Brazil from families with a higher socioeconomic status were five times
more likely to have used dental health services than children with a lower economic status.
Previous studies have suggested that socioeconomic status may be a key factor in dental
anxiety, with children from the lowest socioeconomic groups showing higher levels of
dental anxiety [18]. This suggests that socioeconomic status may be a key factor in dental
anxiety. However, this was not observed in the results of Amorim et al. [18]. Ramseier
et al. [19] investigated the relationship between socioeconomic factors and dental anxiety
in a group of 2240 participants aged 43.5 & 16.0 years and found a statistically significant
inverse relationship: a higher level of education correlated with a lower level of dental
anxiety. The results emphasise the potential role of education in coping with dental anxiety
and its impact on dental health and well-being [19].

Back in 2001, Majstorovic et al. [20] showed that early negative medical experiences
were the main factor for the development of dental fear and that maternal dental anxiety
and socioeconomic circumstances were less important factors in children aged 5.5 to
12.5 years in Croatia. The study by Skrinjari¢ et al. [21] showed that maternal dental
anxiety was significantly associated with the child’s dental anxiety, but not with the child’s
dental health. The most recent study by Simunovi¢ et al. [22], which was conducted in six
European countries, including Croatia, also showed a statistically significant correlation
between the parents’ dental anxiety and that of the children. Research into the influence
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of socioeconomic status in Croatia on the development of dental anxiety in children has
been insufficient.

The aim of this study was to investigate the relationship between family factors and
the development of dental anxiety in children aged 9 to 12 years. This study investigated
whether socioeconomic status or other parental factors could have a predictive value for
dental anxiety. Knowing the predictors that may trigger dental anxiety could be very
helpful for dentists in the behavioral management of their patients. Therefore, these
findings could provide guidance for better promotion of oral health and thus quality of life.

The null hypothesis of this study is that the child’s dental anxiety is related to the
socioeconomic status of the family and parents’ dental anxiety.

2. Materials and Methods
2.1. Study Design

The study was conducted as a cross-sectional study [23] and included the clinical
population of children and their parents in Croatia in the Osijek-Baranja County region.
The study was approved by the Ethics Committee of the University of Zagreb, School of
Dental Medicine (No. 05-PA-4-7-XI-1/2020, on 20 October 2022) and the Ethics Committee
of the Health Center of the Osijek-Baranja County (No. 03-3160-1122, on 2 December 2022).
Written informed consent was obtained from all parents prior to participation in the study.

2.2. Sample

Children of both sexes participated in the study. In line with previous studies on
parental roles, parents of both sexes were included in the study. The study was conducted
in the dental offices of the Osijek-Baranja County Health Centre. The sample size was
determined based on the calculation of the statistical power of the test of 80% in the
programme G*Power 3.1.9.7. at a significance level of o = 0.05. Based on the number
of predictors, the minimum number of respondents was 118. Data were collected for
131 children. In total, 101 children came to a specialist in paediatric and preventive dentistry,
and the data of 30 children who came to a primary care dentist were also collected as a
control group. The group of children studied was between 9 and 12 years old. The
children completed the questionnaires that were presented in paper form independently,
before being examined by a dentist under the supervision of the researcher. The parents
completed the questionnaires independently and under the supervision of the researcher.
The clinical examinations were carried out by selected dentists and specialists in paediatric
and preventive dentistry to prevent the first encounter with a new dentist and/or a new
dental team leading to increased dental anxiety in children.

The inclusion criteria were as follows: children aged 9-12 years, children who con-
sented to participate in the study, i.e., parents who consented to the child’s participation,
and children with previous dental experience. The exclusion criteria were as follows:
children outside the age limit, children suffering from diseases that prevent independent
communication with the dentist, children who come to the dental office for emergencies,
and painful and swollen children.

2.3. Research Instruments

The questionnaires were adapted to the age of the children aged 9 to 12 and to the
parents, validated and translated into Croatian. In order to assess the SES of the respondents,
parents were asked to describe their family’s material circumstances as well as their parents’
level of education and housing conditions. The Corah Dental Anxiety Questionnaire
(CDAS) and the Children’s Fear Survey Schedule-Dental Subscale (CFSS-DS) were used for
the questionnaires. The reliability calculated as Cronbach’s o for the CDAS in our sample
was 0.92 and for the CFSS-DS 0.84. The Children’s Fear Survey Schedule-Dental Subscale
(CFSS-DS) is a validated psychometric instrument for assessing dental fear in children. It
consists of 15 questions relating to different aspects of dental situations. The statements
are rated on a five-point Likert scale (from 1—I am not afraid at all to 5—I am very afraid).
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The possible scores range from 15 to 75, with higher scores indicating increased dental
anxiety. Previous studies have shown that scores below 32 are not clinically significant.
The Corah’s Dental Anxiety Questionnaire (CDAS) is a validated psychometric instrument
for measuring dental anxiety and fear in adults. Anxiety and fear of dental procedures is
measured using four different dental situations on a five-point scale. The total possible
score is 20, with scores below 9 indicating mild anxiety and scores between 15 and 20
indicating a high level of anxiety (phobia).

2.4. Statistical Analysis

The statistical software programme IBM SPSS Statistics 23.0 (IBM Corp, Armonk,
NY, USA; https:/ /www.ibm.com/spss (accessed on 17 January 2024); 2015) and the SPSS
module PROCESS+3.0 [24] were used for the mediation analysis. The following statistical
methods were used to process the results: descriptive data, correlation estimation (Pearson,
Spearman), multiple regression analysis and mediation analysis. The descriptive statistics
method was used to determine the basic statistical parameters (means, standard deviations).
Pearson’s correlation coefficient was calculated to determine the relationship between
specific pairs of variables. The multiple regression method was used to determine the
relationship between each predictor variable and children’s dental anxiety as a criterion.
Using multiple regression, we were able to show how much each of the predictors separately
contributed to explaining the variance of the criteria. The included predictors, variables
with which we want to explain the criterion, are SES and CDAS (parents’ dental anxiety)
and the type of dentist the children visit, i.e., a specialist or general dentist. To test the
hypothesis of this study, family socioeconomic status was chosen as the independent
variable, while the dependent variable is the child’s dental anxiety. The mediating variable
is the parents” dental anxiety. The independent variable may influence the dependent
variable directly or through an indirect effect.

3. Results
Descriptive Statistics

Of 131 participants, 69 (52.7%) were male. The mean age of the children was 10.5 years
(SD =1.17 years). The parents in the sample were predominantly mothers (N = 98, 74.8%),
most of whom had a vocational secondary school degree (N =79, 60.3%) or a university
degree (N =29, 22.1%). The majority of parents are permanently employed (N =99, 75.6%),
a smaller number are unemployed (N = 18, 13.7%), and the rest are retired, occasionally
employed or caring parents. The vast majority of parents in the sample are married or
cohabiting (N =118, 90.1%) and live in their own apartment or house (N = 124, 94.7%). In
order to assess the SES of the respondents, the parents were asked to describe the material
circumstances of their family. The results are shown in Table 1.

Table 1. Self-assessment of the respondents’ material circumstances.

Frequency Percentage %
Poorly 2 1.53
Moderately 25 19.08
Good 84 64.12
Very good 20 15.27
Total 131 100.0

The descriptive data of the research sample are shown in Table 2.

Before further analyses were carried out, the normality of the distributions of the
variables mentioned was tested. To determine the deviation from normality, the Shapiro—
Wilk test was used, the results of which are shown in Table 2. The distribution of most
variables statistically significantly deviated from normality, so we also presented the indices
of asymmetry and flattening of the distributions.
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Table 2. Descriptive data of the sample (N = 131).

Variable N M SD  Minimum Maximum S-W  p(S-W)  Skewness Flattening
Dental anxiety of a child
(CFSS-DS) 131 2779 9.26 15.00 56.00 0.93 <0.01 0.95 0.43
Dental anxiety of a child 131 904 364 4.00 20.00 094 <001 0.74 0.20

(CFSS-DS)

N = number of participants for whom data were collected; M = arithmetic mean, SD = standard deviation;
S-W = Shapiro-Wilk test of normality of distribution; p(S-W) = significance level of the Shapiro-Wilk test.

In addition to the sample of children who visited a paediatric and preventive dentistry
specialist, we also collected a control sample of children who visited a primary care dentist
(DDM) (N = 30). To determine how the differences between these two samples manifest
themselves, we compared their scores on measures of dental health and psychological
measures. The comparisons were made using the -test for independent samples. This test
determines the significance of the difference between the arithmetic means of two groups
in relation to the common standard deviation. The results are shown in Table 3.

Table 3. Comparison of research and control samples (N = 131).

Type of Doctor N M t df P

Dental anxiety of a child

(CFSS-DS) DDM 30 2790  0.07 129 0.94
specialist 101 27.76

Dental anxiety of a parent

(CDAS) DDM 30 860 —0.75 129 0.45
specialist 101 9.17

N = number of participants for whom data were collected; M = arithmetic mean, t = value of t-test; df = degree of
freedom, p = significance level.

For certain measures used in this study, it is possible to divide the results obtained
into different groups. For the CFSS-DS, a score of 38 or higher is considered anxiety. For the
CDAS, a score of 9 or less is considered normal, 9 to 12 is considered moderate, 13 to 14 is
considered high, and 15 or more is considered phobic. Tables 4 and 5 show the distribution
of results by category, which are also subdivided according to whether the child sees a
primary care dentist or a paediatric and preventive dentistry specialist. The percentages in
the table can be used for a rough comparison between the groups.

To determine the relationship between the variables included in our analysis, we
calculated Pearson’s correlation coefficients between all pairs of variables. The correlation
matrix of the results is shown in Table 6. Statistically significant correlations are shown in
bold. A moderate positive correlation was found between the CFSS-DS and CDAS scores
(r=0.29; p < 0.01).

Table 4. Classification of results for CFSS-DS. (N = 131).

CFSS Category Total
Normal Abnormal
DDM N 22 8 30
Y% 73.33 26.67 100.00
Specialist N 87 14 101
Y% 86.14 13.86 100.00
Total N 109 22 131

Y% 83.21 16.79 100.00
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Table 5. Classification of results for CDAS. (N = 131).
CDAS Category Total
Normal Midle = Moderate Severe Anxiety (Phobia)
DDM N 17 8 1 4 30
% 56.67 26.67 3.33 13.33 100.00
Specialist N 43 43 7 8 101
Y% 4257 4257 6.93 7.92 100.00
Total N 60 51 8 12 131
Y% 45.80 38.93 6.11 9.16 100.00
Table 6. Intercorrelations of the tested variables. (N = 131).
Type of DDM SES CDAS CFSS
Children gender 0.04 0.01 0.10 0.09
Type of DDM —0.09 0.07 —0.01
SES —0.03 0.06
CDAS 0.33 **
CFSS

The child’s gender is coded so that boys are given a score of 0 and girls are given a score of 1. We coded the type of
dentist (specialist in paediatric and preventive dentistry and specialist in primary care dentistry) so that children
who come to a specialist in primary care dentistry score 0 and children who come to a specialist in paediatric and
preventive dentistry score 1. ** p < 0.01.

A graphical representation of the positive correlation between the parent’ dental
anxiety and the child’s dental anxiety is shown in Figure 1.
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Figure 1. Scatterplot of the relationship between the CFSS and CDAS values.

CFss

In our study, we wanted to explain what children’s dental anxiety (measured with
the CFSS-DS) is related to. To answer this question, we conducted a multiple regression
analysis with children’s dental anxiety as a criterion and demographic predictors. The
results are shown in Table 7.
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Table 7. Results of multiple linear regression with children’s dental anxiety as the criterion (N = 131).

Predictor Beta p
Children gender 0.06 0.51
Type of DDM —0.02 0.77
SES 0.06 0.46
Dental anxiety of parents (CDAS) 0.32 <0.01
F 4.06

df 4/126

p <0.01

R? 0.11

We coded the type of dentist (specialist in paediatric and preventive dentistry and specialist in primary care
dentistry) so that children who come to a specialist in primary care dentistry score 0 and children who come to a
specialist in paediatric and preventive dentistry score 1. Beta = the magnitude of the beta coefficient of a single
predictor; F = F-quotient of the regression analysis model; df = degrees of freedom; p = significance level of the
predictor, i.e., the regression analysis model; R? = percentage of criterion variance explained by the predictors in
the model. A statistically significant positive predictor was identified: parents” dental anxiety, measured with
the CDAS.

An additional statistical analysis was conducted to further investigate the nature of
the relationship between socioeconomic status and dental anxiety in children. A mediation
model was created with SES as a predictor, parental dental anxiety as a mediator and child
dental anxiety as a criterion. This mediation model is shown in Figure 2 together with the
unstandardized correlation coefficients of the included variables.

Parental Dental

Anxiety
0.06 ()77
SES 0.58(0.53) chilfl's dental
anxiety

Figure 2. Graphical representation of the mediation model of the relationship between SES and the
child’s dental fear, with parental dental fear as the mediator (** p < 0.01).

No statistically significant relationship was found between SES and children’s dental
anxiety, either before or after, including parental dental anxiety as a mediator (p > 0.05).
The results of our sample show that SES cannot be directly or indirectly (via parental dental
anxiety) associated with children’s dental anxiety.

4. Discussion

Dental anxiety is a common phenomenon in children who come to the dentist’s office.
Severe dental anxiety in children who visit the dental office not only leads to the failure of
normal dental treatment, but also casts a psychological shadow on dental anxiety in adult
patients [25]. Assessment of dental anxiety using a questionnaire is the most commonly
used method for assessing dental anxiety in pediatric patients. Since children, especially
depending on the age of the child, cannot always clearly express potential dental anxiety
and almost always come accompanied by their parents, questionnaires for self-assessment
of dental anxiety are often used today, which the child completes independently, but parents
also assess the potential anxiety felt by the child in special questionnaires [25]. The results
of this study show that the mean score of the CFSS-DS questionnaire completed by children
visiting a specialist dental practice is 27.76 (SD = 8.97). This means that in the studied group
of children, more than 86% of them experience some level of fear of dental procedures but
do not report dental anxiety, while according to the thresholds for classification, slightly
more than 13% of them have an abnormal level of dental anxiety. In their study, Wu and
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Gao [1] found that 33.1% of children who completed the CFSS-DS showed dental anxiety.
In total, 15.3% of the children who completed the questionnaire showed a moderate level
of dental anxiety by achieving numerical scores between 32 and 39 on the questionnaire,
while 17.8% of the children who completed the questionnaire achieved scores above 39,
placing them in the category of children with extreme dental anxiety. Alsadat et al. [26],
who investigated the relationship between children’s dental anxiety and dental caries,
reported an average CFSS-DS test score of 26.09, with only 12.50% of children reporting
higher levels of dental anxiety. Differences in research results may depend primarily on
cultural differences, the availability of dental care and the way a child is brought up.

Based on the research findings, we conclude that sociodemographic factors, i.e., the
child’s gender and self-rated SES, as well as the dentist the child visits, whether a specialist
or a primary care doctor, are not statistically significant predictors of dental anxiety in
children. Shindova et al. [27] found in their study that gender has an influence on dental
anxiety. Female respondents to the CFSS-DS questionnaire reported a higher level of dental
anxiety than male respondents. The study by Majstorovi¢ et al. [28] found that dental
anxiety is more common in adolescent girls than in boys. In a study of a population of
children aged 6 to 12 years, cross-cultural studies on the aetiology of dental anxiety could
help to clarify these contradictory findings regarding the relationship between gender and
dental anxiety [29]. At the bivariate correlation level, we found a statistically significant
association between female gender and dental anxiety in children, but in the regression
analysis, the child’s gender did not prove to be a statistically significant predictor.

Some authors found that the level of anxiety decreases with increasing age [30]. Boka
et al. [31] found no statistically significant correlation between age and dental anxiety. In
the study by Lima et al. [32] with children aged 7 to 9 years, they concluded that the age of
the child influenced the level of dental anxiety and emphasised that younger children have
a higher level of dental anxiety. They cite the acquired ability to deal with situations that
we have previously experienced as the reason for the decrease in dental anxiety. Alshoraim
et al. [33] concluded in their study that age cannot be a reliable predictor of dental anxiety in
children because oral status and the influence of cultural differences significantly affect the
child’s age or development and thus dental anxiety, whereas in this study we did not use
age, as a predictor of dental anxiety because the age range of the children who participated
in the study was very small. Uzel et al. [34], who investigated the influence of risk factors
on the development of dental anxiety, did not find increased dental anxiety in children
of lower socioeconomic status. In the study by Yildirim [35] on the adult population of
periodontal patients in Turkey, a correlation was found between lower socioeconomic
status and increased dental anxiety in patients. Muneer et al. [36] investigated dental
anxiety and the factors influencing it in adults and came to the conclusion that people
with a lower socioeconomic status suffer more frequently from dental anxiety. In fact,
socioeconomic status was a parameter for a number of behavioural, social, economic, and
psychological covariates [35]. In many countries, the utilisation of dental services is related
to the availability of health care, i.e., socioeconomic status. In the Republic of Croatia,
health care, including dental care, is free for children up to the age of 18, while adults pay
for or have free access to health care depending on their employment status. According to
Uziel et al. [37], parents” education level is a significant predictor of a child’s dental anxiety,
with a focus on the mother’s education level, although they also mention the influence
of the father’s education as a factor. The largest proportion (60.31%) of parents in our
study had only completed high school. University education was reported by 22.14% of
parents. On the other hand, Amorim et al. [16] did not find increased dental anxiety in
children as a function of parental educational status and note that culture and parental
anxiety may influence the results of other studies that suggest a relationship between the
aforementioned factors, such as the study by Rantavuori and coworkers [38].

Although age, gender, temperament and development play a particular role in regu-
lating children’s stress responses, perhaps the most influential factor is experience with the
parents’ stress response model [39]. It is known that children who witness their parents’
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anxiety are likely to acquire such a view and consequently have painful experiences at
a young age, which is a strong factor in the development of dental anxiety [40]. On the
other hand, based on their research findings, Wu et al. [1] suggest that the child’s dental
anxiety is not directly related to the parent’s dental anxiety, but is influenced by the child’s
family structure and siblings, which play an important role in the development of the
child’s dental anxiety. Cori¢ et al. [41] observe a statistically significant correlation between
the mother’s dental anxiety and the occurrence of dental anxiety in children, although
they also note the influence of the father on the child, albeit to a lesser extent. Mothers are
often more involved in childcare, which could explain this phenomenon. However, due to
the change in gender roles, fathers and mothers today have the same influence on child
rearing. Psychological knowledge about fear in the form of an emotion that can be learned
or acquired by observing the environment makes parents role models whose behaviour
and expression of emotions the child tries to copy. Avoiding dental procedures, expressing
fear of dental procedures, pain, injections, irregular oral hygiene and eating habits can
be learned by the child from the parents or guardians [41]. When conducting our study,
a moderately positive correlation was found between the results of the CFSS-DS and the
CDAS, suggesting that parents who are more likely to be dentally anxious are also more
likely to be dentally anxious than their children.

With regard to the child’s behaviour and the need for dental examinations and inter-
ventions, based on the results of our study, we found no statistically significant differences
in the child’s and parents’ dental anxiety between the experimental and control groups.
Based on the literature reviewed, we expected that children’s dental anxiety would be
higher in the group visiting a paediatric and preventive dentistry specialist. Based on our
results, it appears that children are equally anxious about dentistry, even if the need to
see a paediatric and preventive dentistry specialist was not identified. Krikken et al. [42]
investigated the possible relationship between children’s dental anxiety and the referral of a
child to a specialty dental practise compared to a primary care dental practise and observed
an increased level of dental anxiety in the group of children referred to a specialty practise.
Children were most often referred to a specialty clinic for behavioural problems. The refer-
ral of a child to a specialist depends in part on the interaction between the child and the
dentist and the parents. In this study, we found that there is no difference in the anxiety of
children who come to paediatric and preventive dentistry specialists compared to primary
care dentists. This suggests that the severity of the procedure, the dental problem or the
dental environment, which differ depending on the type of procedure, have no influence on
the development of dental anxiety in children. On the other hand, psychological variables
and parental dental anxiety are related to the presence of dental anxiety in children. The
child’s experience of visiting the dentist’s office, the child’s preparation at home for the
visit or the performance of the dental procedure are more likely to be related to dental
anxiety. Continuous visits to the dentist with the appearance of the first deciduous teeth in
the jaw, as well as familiarization with dental procedures through games or virtual content,
with the encouragement of the child and visits where the child has the opportunity to
see the parent in a situation where a preventive dental examination or a necessary dental
procedure is performed, are certainly recommendations that can influence the child’s later
perception of the dental environment. Visits to the dental office that were not preceded by
pain or discomfort related to the condition of the oral cavity, as well as the parents’ positive
attitude towards dental care, can influence or contribute to reducing the child’s attitude
and anxiety.

The conducted research has certain limitations. Since this research is a cross-sectional
study, based on the results obtained, we can talk about the possible relationship of certain
variables, but not about the direct influence of different factors on the development of
dental anxiety in children. Given the dental environment and the presence of parents in the
dental office as well as the examiner as a new person in the dental environment, children
may show a lower level of dental anxiety to show their age-related courage and maturity.
In this study, only one of the child’s parents completed the questionnaire. Therefore, we
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have information about his dental anxiety, but not about the anxiety of the other parent. Of
course, it should be taken into account that the results of the above-mentioned questionnaire
may be different for both parents.

The factors influencing dental anxiety and its negative effects in society need to be
researched more comprehensively in order to obtain balanced data representing a sample
of the entire population [36]. Based on the clear and credible evidence thus collected on the
influence of certain etiological factors, it would be possible to reduce the incidence of dental
anxiety from an early age by educating parents and dentists with appropriate preventive
measures. This will certainly improve oral health, which will have a direct impact on
the quality of life of each individual. Furthermore, by identifying the key factors for the
development of dental anxiety in children, it will be possible to create clear guidelines
and reliable tools to assess and prevent the development of dental anxiety regardless of
the child’s age, which will ultimately lead to better care for patients throughout their
lives. Future studies should not only include a larger number of respondents, but also be
conducted in a larger area and take into account the cooperation of several dental faculties,
including the population of neighboring countries with approximately similar oral hygiene
habits and similar incidence of dental caries, such as the study conducted by Simunovié¢
et al. [22] that includes the target population of children aged 9 to 12 years, a crucial period
just before the onset of puberty. Also, future research should include parents of both
sexes, an equal number of respondents in all groups and the influence of siblings on the
development of dental anxiety.

5. Conclusions

The influence of the parents on the child, whether positive or negative, is reflected in
the child’s behavior, but also in their perception of the environment. The results obtained
indicate a statistically significant correlation between children’s dental anxiety and that of
their parents. Further studies involving both parents would provide more comprehensive
results. The influence of the environment in which the child grows up and the socioeco-
nomic status of the family have been shown in some studies to be important factors in the
development of dental anxiety, but no correlation between these factors was found in the
current study. Educating the parents about the child’s approach and acclimatizing the child
to the dental procedures and the new environment will influence the child’s perception of
the dental environment and reduce any dental anxiety that may be present.

Author Contributions: Conceptualization, D.P. and H.J.; methodology, D.P., H.J. and N.LJ.; formal
analysis, D.B., O.C. and P.B.S,; resources, M.S.-E., O.C. and N.1J.; data curation, D.P,, D.B. and PB.S;
writing—original draft preparation, D.P. and H.J.; writing—review and editing, H.]., D.B. and N.L].;
visualization, O.C. and M.S.-E.; supervision, H.J., D.B. and N.LJ. All authors have read and agreed to
the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: All subjects gave their informed consent for inclusion before
they participated in the study. The study was conducted in accordance with the Declaration of
Helsinki. Ethical approval for the conduct of this study in the preparation of the dissertation was
obtained from the Ethics Committee of University of Zagreb, School of Dental Medicine (No. 05-PA-
4-7-XI-1/2020) and the Ethics Committee of the Health Center of the Osijek Baranjsk County (No.
03-3160-1122).

Informed Consent Statement: Not applicable.

Data Availability Statement: All the data used in this study are available on request from the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.



Medicina 2024, 60, 180 11 of 12

References

1. Wu, L,; Gao, X. Children’s Dental Fear and Anxiety: Exploring Family Related Factors. BMC Oral Health 2018, 18, 100. [CrossRef]
[PubMed]

2. Valdes-Stauber, J.; Hummel, K. The Relationship between Dental Anxiety and Other Kinds of Anxiety: A Naturalistic, Cross-
Sectional and Comparative Study. BMC Psychol. 2021, 9, 184. [CrossRef] [PubMed]

3. Grisola, B.M.; doc Santos, A.P.P,; Dhyppolito, LM.; Buchanan, H.; Hill, K.; Oliveira, B.H. Prevalence of Dental Anxiety in Choldren
and Adolescents Globally: A Systematic Review with Meta-Analyses. Int. ]. Paediatr. Dent. 2020, 31, 168-183. [CrossRef]
[PubMed]

4. Cianetti, S.; Lombardo, G.; Lupatelli, E.; Pagano, S.; Abraha, I.; Montedori, A.; Caruso, S.; Gatto, R.; De Giorgio, S.; Salvato, R.
Dental Fear/ Anxiety among Children and Adolescents. A Systematic Review. Eur. ]. Paediatr. Dent. 2017, 18, 121-130. [CrossRef]
[PubMed]

5. Shah, H.A,; Nanjunda Swamy, K.V.; Kulkarni, S.; Choubey, S. Evaluation of Dental Anxiety and Hemodynamic Changes
(Sympatho-Adrenal Response) during Various Dental Procedures Using Smartphone Applications V /S Traditional Behaviour
Management Techniques in Pediatric Patients. Int. . Appl. Res. 2017, 3, 429-433.

6. Vanhee, T.; Mourali, S.; Bottenberg, P.; Jacquet, W.; Vanden Abbeele, A. Stimuli Involved in Dental Anxiety: What Are Patients
Afraid Of?: A Descriptive Study. Int. |. Paediatr. Dent. 2019, 30, 6-285. [CrossRef] [PubMed]

7. Klein, B.; Rajendram, R.; Hrycko, S.; Poynter, A.; Ortiz-Alvarez, O.; Saunders, N.; Andrews, D. Anxiety in Children and Youth:
Part 1-Diagnosis. Paediatr. Child Health 2023, 28, 37-51. [CrossRef]

8. Shindova, M.P; Belcheva, A.B. Dental Fear and Anxiety in Children: A Review of the Environmental Factors. Folia Medica 2021,
63, 177-182. [CrossRef]

9. Tan, K.; Liu, H.; Huang, S.; Li, C. Efficacy of Music Intervention for Dental Anxiety Disorders: A Systematic Review and
Meta-Analysis. Medicina 2023, 59, 209. [CrossRef]

10. Joki¢, N.I; Bakar¢i¢, D.; Hrvatin, S.; Vidak, E.H.; Punos, P. Tipovi Ponasanja Djeteta U Ordinaciji Dentalne Medicine. Med. Flum.
2014, 50, 288-293.

11. Du, Q.;Ma, X.; Wang, S.; Zhou, S.; Luo, C.; Tian, K; Fei, W.; Liu, X. A digital intervention using virtual reality helmets to reduce
dental anxiety of children under local anesthesia and primary teeth extraction: A randomized clinical trial. Brain Behav. 2022,
12, €2600. [CrossRef]

12.  Appukuttan, D. Strategies to Manage Patients with Dental Anxiety and Dental Phobia: Literature Review. Clin. Cosmet. Investig.
Dent. 2016, 8, 35-50. [CrossRef]

13.  Zhu, M.; Yu, H,; Xie, B.; Li, H,; He, Q.; Li, H,; Su, J.; Li, X. Experiential Learning for Children’s Dental Anxiety: A Cluster
Randomized Trial. BMC Oral Health 2020, 20, 216. [CrossRef] [PubMed]

14. Paoline, G.; Scolavino, S.; Gherlone, E.; Spagnuolo, G.; Cantatore, G. The , Pre-Finishing” Approach in Direct Anterior Restorations.
A Case Series. Dent. J. 2021, 9, 79. [CrossRef] [PubMed]

15. Blanchard, D.; Wissen, K. Home-Based Chemically Induced Whitening (Bleaching) of Teeth in Adults: A Summary of a Systematic
Review. Public Health Nurs. 2020, 37, 626—-627. [CrossRef] [PubMed]

16. Buldur, B. Pathways between Parental and Individual Determinants of Dental Caries and Dental Visit Behaviours among Children:
Validation of a New Conceptual Model. Community Dent. Oral Epidemiol. 2020, 48, 280-287. [CrossRef]

17.  Goettems, M.L.; Ardenghi, T.M.; Demarco, EF.; Romano, A.R.; Torriani, D.D. Children’s Use of Dental Services: Influence of
Maternal Dental Anxiety, Attendance Pattern, and Perception of Children’s Quality of Life. Community Dent. Oral Epidemiol. 2012,
40, 451-458. [CrossRef]

18. De Amorim, C.S.; de Menezes, B.S.; Chaves, ] N.T; Pereira Junior, E.P; da Silva Coqueiro, R.; Fonseca-Gongalves, A.; Maia, L.C.;
Pithon, M.M. The Effect of Socioeconomic Aspects and Dental History on Pediatric Patients” Dental Anxiety. Braz. Oral Res. 2022,
36, €106. [CrossRef]

19. Ramseier, C.A.; Klima, S.; Klima, E.; Enkling, N. Dental anxiety in Switzerland: Trends in prevalence and associations with
socioeconomic factors in 2010 and 2017. Swiss Dent. |. 2023, 134, 4.

20. Majstorovi¢, M.; Skrinjari¢, I.; Glavina, D.; Szirovicza, L. Factors predicting a child’s dental fear. Coll. Antropol. 2001, 25, 493-500.

21. ékrinjarié, T.; Leko, J.; Gorseta, K. Dental Anxiety in Children in Relation to Dental Health. Coll. Antropol. 2019, 43, 1-6.

22.  Simunovi¢, L.; gpiljak, B.; Radulovi¢, M.; Vlahovljak, A.; Ostoji¢, M.; Krlev, ]J.; Ibrahimpasi¢, A.; Vrani¢, L.; Negoveti¢ Vrani¢, D.
Relationship between Children’s and Parents” Dental Anxiety: A Cross-Sectional Study on the Six European Countries. Dent. ].
2022, 10, 209. [CrossRef]

23.  Marusi¢, M.; Petrovecki, M.; Petrak, J.; Marusi¢, A. Uvod u Znanstveni Rad u Medicini; Medicinska Naklada: Zagreb, Croatia, 2008.

24. Hayes, A.F. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach; The Guilford Press:
New York, NY, USA, 2017.

25. Fu,S.-W,; Li, S,; Shi, Z.-Y;; He, Q.-L. Interrater Agreement between Children’s Self-Reported and Their Mothers’ Proxy-Reported
Dental Anxiety: A Chinese Cross-Sectional Study. BMC Oral Health 2023, 23, 139. [CrossRef] [PubMed]

26. Alsadat, FA.; El-Housseiny, A.A.; Alamoudi, N.M.; Elderwi, D.A.; Ainosa, A.M.; Dardeer, EM. Dental Fear in Primary School
Children and Its Relation to Dental Caries. Niger. J. Clin. Pract. 2018, 21, 1454-1460. [CrossRef]

27. Shindova, M.P; Blecheva, A.B.; Raycheva, ].G. Dental Fear of 6-12-Year-Old Children—Role of Parents, Gender and Age. Folia

Medica 2019, 61, 444-450. [CrossRef] [PubMed]


https://doi.org/10.1186/s12903-018-0553-z
https://www.ncbi.nlm.nih.gov/pubmed/29866080
https://doi.org/10.1186/s40359-021-00684-6
https://www.ncbi.nlm.nih.gov/pubmed/34819158
https://doi.org/10.1111/ipd.12712
https://www.ncbi.nlm.nih.gov/pubmed/33245591
https://doi.org/10.23804/ejpd.2017.18.02.07
https://www.ncbi.nlm.nih.gov/pubmed/28598183
https://doi.org/10.1111/ipd.12595
https://www.ncbi.nlm.nih.gov/pubmed/31724773
https://doi.org/10.1093/pch/pxac101
https://doi.org/10.3897/folmed.63.e54763
https://doi.org/10.3390/medicina59020209
https://doi.org/10.1002/brb3.2600
https://doi.org/10.2147/CCIDE.S63626
https://doi.org/10.1186/s12903-020-01204-5
https://www.ncbi.nlm.nih.gov/pubmed/32736555
https://doi.org/10.3390/dj9070079
https://www.ncbi.nlm.nih.gov/pubmed/34356195
https://doi.org/10.1111/phn.12713
https://www.ncbi.nlm.nih.gov/pubmed/32058607
https://doi.org/10.1111/cdoe.12530
https://doi.org/10.1111/j.1600-0528.2012.00694.x
https://doi.org/10.1590/1807-3107bor-2022.vol36.0106
https://doi.org/10.3390/dj10110209
https://doi.org/10.1186/s12903-023-02834-1
https://www.ncbi.nlm.nih.gov/pubmed/36899301
https://doi.org/10.4103/njcp.njcp_160_18
https://doi.org/10.3897/folmed.61.e39353
https://www.ncbi.nlm.nih.gov/pubmed/32337932

Medicina 2024, 60, 180 12 of 12

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Majstorovi¢, M.; ékrinjarié, T,; Szirovicza, L.; Glavina, D.; Veerkamp, J.S.J. Dental Anxiety in Relation to Emotional and Behavioral
Problems in Croatian Adolescents. Coll. Antropol. 2007, 31, 573-578.

Folayan, M.O.; Idehen, E.E.; Ufomata, D. The Effect of Sociodemographic Factors on Dental Anxiety in Children Seen in a
Suburban Nigerian Hospital. Int. ]. Paediatr. Dent. 2003, 13, 20-26. [CrossRef] [PubMed]

Tickle, M.; Jones, C.; Buchannan, K.; Milsom, K.M.; Blinkhorn, A.S.; Humphris, G.M. A Prospective Study of Dental Anxiety in a
Cohort of Children Followed from 5 to 9 Years of Age. Int. ]. Paediatr. Dent. 2009, 19, 225-232. [CrossRef] [PubMed]

Boka, V.; Arapostathis, K.; Karagiannis, V.; Kotsanos, N.; Van Loveren, C.; Veerkamp, J. Dental Fear and Caries in 6-12 Year Old
Children in Greece. Determination of Dental Fear Cut-off Points. Eur. ]. Paediatr. Dent. 2017, 18, 45-50. [CrossRef] [PubMed]
Lima, D.S.; Barreto, K.A.; Rank, R.C.; Vilela, ].E.; Corréa, M.S.; Colares, V. Does previous dental care experience make the child
less anxious? An evaluation of anxiety and fear of pain. Eur. Arch. Paediatr. Dent. 2021, 22, 139-143. [CrossRef]

Alshoraim, M.A.; El-Housseiny, A.A.; Farsi, N.M.; Felemban, O.M.; Alamoudi, N.M.; Alandejani, A.A. Effects of Child Character-
istics and Dental History on Dental Fear: Cross-Sectional Study. BMC Oral Health 2018, 18, 33. [CrossRef] [PubMed]

Uzel, I; Aydinel, B.; Topaloglu Ak, A. Evaluation of the Risk Factors of Dental Anxiety in Children. J. Pediatr. Res. 2022, 9, 99-104.
[CrossRef]

Yildirim, T.T. Evaluating the Relationship of Dental Fear with Dental Health Status and Awareness. J. Clin. Diagn. Res. 2016,
10, ZC105. [CrossRef] [PubMed]

Muneer, M.U.; Ismail, F; Munir, N.; Shakoor, A.; Das, G.; Ahmed, A.R.; Ahmed, M.A. Dental Anxiety and Influencing Factors in
Adults. Healthcare 2022, 10, 2352. [CrossRef] [PubMed]

Uziel, N.; Meyerson, J.; Kuskasy, M.; Gilon, E.; Eli, I. The Influence of Family Milieu on Dental Anxiety in Adolescents—A
Cross-Sectional Study. J. Clin. Med. 2023, 12, 2174. [CrossRef] [PubMed]

Rantavuori, K.; Tolvanen, M.; Hausen, H.; Lahti, S.; Seppa, L. Factors associated with different measures of dental fear among
children at different ages. J. Dent. Child. 2009, 76, 13-19.

Aminabadi, N.A.; Pourkazemi, M.; Babapour, ].; Oskouei, S.G. The Impact of Maternal Emotional Intelligence and Parenting
Style on Child Anxiety and Behavior in the Dental Setting. Med. Oral Patol. Oral Y Cir. Bucal 2012, 17, €1089. [CrossRef] [PubMed]
Akbay Oba, A.; Diilgergil, C.T.; Saroglu Sénmez, I. Prevalence of Dental Anxiety in 7- to 11-Year-Old Children and Its Relationship
to Dental Caries. Med. Princ. Pract. 2009, 18, 453-457. [CrossRef]

Coric, A.; Banozic, A.; Klaric, M.; Vukojevic, K.; Puljak, L. Dental Fear and Anxiety in Older Children: An Association with
Parental Dental Anxiety and Effective Pain Coping Strategies. . Pain Res. 2014, 7, 515-521. [CrossRef]

Krikken, J.B.; Van Wijk, A.].; Ten Cate, ].M.; Veerkamp, J.S. Child dental anxiety, parental rearing style and referral status of
children. Community Dent. Health 2012, 29, 289. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1046/j.1365-263X.2003.00411.x
https://www.ncbi.nlm.nih.gov/pubmed/12542620
https://doi.org/10.1111/j.1365-263X.2009.00976.x
https://www.ncbi.nlm.nih.gov/pubmed/19486376
https://doi.org/10.23804/ejpd.2017.18.01.10
https://www.ncbi.nlm.nih.gov/pubmed/28494603
https://doi.org/10.1007/s40368-020-00527-9
https://doi.org/10.1186/s12903-018-0496-4
https://www.ncbi.nlm.nih.gov/pubmed/29514657
https://doi.org/10.4274/jpr.galenos.2022.79990
https://doi.org/10.7860/JCDR/2016/19303.8214
https://www.ncbi.nlm.nih.gov/pubmed/27630944
https://doi.org/10.3390/healthcare10122352
https://www.ncbi.nlm.nih.gov/pubmed/36553876
https://doi.org/10.3390/jcm12062174
https://www.ncbi.nlm.nih.gov/pubmed/36983175
https://doi.org/10.4317/medoral.17839
https://www.ncbi.nlm.nih.gov/pubmed/22926462
https://doi.org/10.1159/000235894
https://doi.org/10.2147/jpr.s67692
https://doi.org/10.1922/CDH_2895Krikken04

	Introduction 
	Materials and Methods 
	Study Design 
	Sample 
	Research Instruments 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

