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Abstract

Background: The multifactorial etiology of children’s dental anxiety and behavior identifies the influence
of many different risk factors. The aim of this study was to evaluate the association between
environmental factors on Dental anxiety and behavior in children.

Materials and methods: This descriptive-analytical cross-sectional study involved 239 children aged 6 to
10 and included their parents, who completed a questionnaire about family background, dental history,
and the first dental visit. Children's anxiety and behaviour were measured, respectively, using the
Modified Child Dental Anxiety Scale and Frankel's scale. Cooperative behavior was defined as positive or
completely positive, while uncooperative behavior was considered negative or completely negative. Data
were analyzed using Chi-square, Fisher's exact test, independent sample t-test, and Spearman correlation
coefficient (a=0.05).

Results: No significant differences were found in cooperation and anxiety levels between children with
and without siblings (p = 0.31) or between first-borns and others (P = 0.52). However, children who had a
pleasant first visit to the dentist had significantly higher cooperation and lower anxiety levels (P < 0.001).
Cooperation was also notably lower in children from divorced families compared to those from intact
families (P < 0.001).

Conclusion: The experience of the first visit to the dentist and the unpleasant experience at the dental
clinic can influence anxiety and fear levels. Cooperation is associated with parental divorce status and the
quality of the first dental visit.
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Introduction

Despite the recent advances, dental fear and anxiety,
as well as children's non-cooperation in the dental
environment, are still raised as problems for patients
and the dental team (1). Children’s fear of dental
treatments is among the difficulties faced by families
and dentists, especially pediatric dentists (2,3).
Patients usually experience anxiety and fear due to
the dental environment and the tools used therein.
Dental anxiety is characterized by psychological
factors, such as pain anxiety, and mental pain. The
dentist's office is often a fearful and anxious
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environment for a child (4). Dental fear and anxiety
are common in children and are significantly affected
by factors such as gender, age, history of
hospitalization, children’s overt anxiety, and mothers'
anxiety. These concerns result in negative behaviors,
such as anxiety, pain, and anger, during the
examination, making dental service delivery
impossible. Therefore, dealing with children's dental
fear and anxiety is a challenge for current dentistry to
maintain and improve children's oral and dental
health (5).

Anxiety, fear, and pain play an important role in
dental work. Patients with severe Dental anxiety not
only avoid restorative and periodontal treatments but
also postpone preventive treatments (6). Most
anxious people imagine dentistry to be associated
with pain, which is, in turn, a factor influencing the
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increase of psychological reactions to pain sensation
and transmission (7). In addition, Dental anxiety
reduces one’s oral hygiene level and quality of life in
the long term and causes a high level of social
damage (8). The study of dental anxiety and its
related factors is a method to improve the oral health
level and quality of life (9).

Dental anxiety is known as the origin of problems in
the management of dental patients (10). Preceding
the treatment process, therefore, information on the
origin of dental fear and anxiety and uncooperative
behavior in children can help the pediatric dentist to
select appropriate behavioral management and a
suitable treatment strategy (11). Dental anxiety and
dental behavior have multiple origins, divided into
individual factors of patients and environmental
factors (12). Most studies on the factors affecting
dental anxiety and dental behavior focus on preschool
children, who are the group most often seen with
behavioral problems in dentistry. However, school
children can also manifest behavioral problems that
therapists cannot communicate with (13).

Dental anxiety and dental behaviors are influenced by
individual characteristics, which are strongly affected
by the family and social environment. Among the
individual factors, mood, general fear, and behavioral
problems have been widely studied, but the effects of
environmental and situational factors have rarely
been studied separately (14). Among the
environmental factors, parental dental anxiety is
strongly associated with child anxiety (15).
Environmental factors, such as socioeconomic status,
frequency of exposure to invasive medical
treatments, and past experiences with dental
treatments, are known as the potential of people in
Dental anxiety and behavioral problems, but
contradictory results have been reported previously
(11, 16-18).

According to the results of Bahrololoomi et al study
(19), decreasing the score in emotional and shyness
dimensions and increasing the score in physical
activity and sociability can reduce the dental anxiety
of children during dental treatment. The results of the
study by Suprabha et al (18) showed that 7 to 14-
year-olds ' dental fear influences dental behavior, but
the factors affecting them are not the same. Although
dental fear decreases and dental behavior improves
with age, experiences at previous dental visits may
influence both dental anxiety and behavior. Past
medical experiences are likely to influence dental
fear but not dental behavior.

Limited studies are available on environmental and
situational factors, and most of such studies have
been conducted in European and Southeast Asian
countries, in which cultural factors are regarded as
environmental factors affecting dental fear (20).
Therefore, we decided to investigate the effects of
environmental factors on children's dental anxiety
and behavior.

Materials and methods

This descriptive-analytical cross-sectional study
(ethical code: IR.IAU.KHUISF.REC.1398.024) was
conducted on 239 children aged 6-10 years who were
referred to the pediatric department of Islamic Azad
University. The sampling method was convenience
sampling.  Children who required anesthetic
injections for pulp therapy and restoration, and whose
parents’ literacy was sufficient to fill out the
questionnaires, were included in the study. Children
with mental retardation, behavioral problems,
cerebral palsy, deafness, and blindness, patients with
symptoms of severe toothache or other emergency
cases (such as bleeding, swelling, or dental trauma),
children who only required fluoride therapy or
orthodontic treatments, and children with chronic
systemic diseases were excluded from the study. The
child’s general characteristics (age and gender) were
recorded initially, and the parents accompanying the
patient were asked to complete a questionnaire
consisting of questions about family status, previous
dental history, and the first dental visit. The child's
anxiety was evaluated with the Modified Child
Dental Anxiety Scale (MCDAS). This questionnaire
includes eight questions that measure anxiety level
with a 5-point Likert scale, with the maximum and
minimum scores of 40 and 8, respectively, for each
participant (21, 22); scores higher than 17 were
classified as indicating anxiety (18). The child's
behavior during the dental procedure was determined
by the researcher using Frankel's Behavior Rating
Scale, a classification used for quantitative and
qualitative measurements of five factors in a dental
clinic (18, 23). These five factors include the entry
mode into the examination room, the sitting mode on
the chair, opening the mouth for the examination,
verbal communication with the dentist, and accepting
a reward or prize. In this scale, the scores range from
-20 to +20.

The reliability and validity of this questionnaire have
been previously assessed. Zhang et al. (24) reported a
Cronbach’s alpha test-retest reliability of 0.90 for the
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MCDASF assessment. In Iran, a Cronbach's alpha of
0.85 was reported in the MCDASF evaluation by
Javadinejad et al. (22), indicating excellent reliability
of the questionnaire.

All treatments were performed by a single dentist, and
the children’s behavior was determined using Frankel’s
behavior rating scale by a dentist who was unaware of
their fear scores. Children with positive and completely
positive behaviors were regarded as cooperative, and
those with negative and completely negative behaviors
were considered uncooperative (20).

Data were analyzed Chi-square test, Fisher's exact
test, independent test, and Spearman correlation
coefficient using SPSS software version 25 (0=0.05).

Results

The Fisher exact test results revealed no significant
differences in the anxiety status between children of
divorced and intact families (P = 0.54), those with
and without siblings (P = 0.61), and children who
were and were not the first child in the family (P =
0.48). However, anxiety was significantly higher in
children with a history of hospitalization compared to
those without such a history (P = 0.001). The Fisher
exact test showed that the frequency of anxiety in
children whose first visit to the dentist was pleasant

was significantly lower than in other children (P <
0.001). In addition, the Chi-square test showed that
the level of cooperation with the dentist was
significantly higher in children whose first visit to the
dentist was pleasant than in other children (P <
0.001) (Table 1- 5). Significantly less anxiety was
observed in children who had a pleasant experience
at the dental clinic compared to other children (P <
0.001) (Table 1-6).

According to the results of the Chi-square test, levels
of cooperation with the dentist were not significantly
different between children with and without siblings
(P = 0.31), those who were First born children and
those who were not (P = 0.52), and children with and
without a history of hospitalization (P = 0.62).
However, children from divorced families showed
significantly lower levels of cooperation with the
dentist than those from undivorced families
(P < 0.001). Children with a pleasant experience of
their first visit to the dentist showed significantly
more cooperation compared to the other children
(P < 0.001). Significantly higher cooperation was
found in children with a pleasant experience in the
dental clinic than in the other children (P < 0.001)
(Table 1-6).

Table 1. Frequency distribution of Children's anxiety and their cooperation with the dentist by family type

. Divorced family Intact family
Variabl P val
ariable N %) N %) value
. Normal 6 (16.2) 42 (22.5)
Anxiety Anxious 31 (83.8 145 (77.5) 0.54
Uncooperative 15 (40.5) 61 (32.6)
. Poor cooperation 4(10.9) 11 (5.9)
cooperation Treatment with caution 15 (40.5) 77 (41.2) <0.001
Cooperative 3(8.1) 38 (20.3)

Table 2. Frequency distribution of children's anxiety and their cooperation with the dentist according to siblings and without

siblings
. With siblings Without siblings
Variable N (%) N @) P value

. Normal 37 (24.2) 19 (22.9)

Anxiety Anxious 116 (75.8) 64 (77.1) 0.61
Uncooperative 46 (30.3) 32 (38.6)

Poor cooperation 8 (5.3) 7(8.4) 0.31

cooperation Treatment with caution 63 (41.4) 29 (34.9) '

Cooperative 35(23) 15 (18.1)
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Table 3. Frequency distribution of Children’s anxiety and their cooperation with the dentist according to the firstborn

and non-firstborn

First born Non-firstborn
Variable P value

! N (%) N (%) val

_ Normal 29 (22.8) 28 (25.7)
Anxiety Anxious 98 (77.2) 81 (74.3) 048

Uncooperative 40 (31.7) 38 (34.9)

. Poor cooperation 11 (8.7) 4(3.7)

cooperation Treatment with caution 50 (39.7) 42 (38.5) 0.52

Cooperative 25 (19.9) 25 (22.9)

Table 4. Frequency distribution of Children's anxiety and their cooperation with the dentist according to the history of

hospitalization

With a history of ho\leittz(I)iL;;;on
Variable hospitalization P . P value
history
N (%) N (%)
. Normal 13 (12.9) 44 (31.9)
Anxiety Anxious 88 (87.1) 94 (68.1) 0.001
Very Uncooperative 5 (5.0) 10 (7.3)
. Uncooperative 33(32.7) 46 (33.6)
cooperation Accept treatment with caution 46 (45.5) 48 (35.0) 062
Cooperative 17 (16.8) 33(24.1)

Table 5. Frequency distribution of children's anxiety and their cooperation with the dentist according to their experience of

the first visit to the dentist

Good Bad
Variabl P val
ariable N %) N ) value
. Normal 51 (37.2) 5(5.0)
Anxiety Anxious 86 (62.8) 96 (95.0) <0.001
Uncooperative 25 (18.4) 54 (53.5)
. Poor cooperation 2(1.5) 13 (12.8)
<0.
cooperation Treatment with caution 65 (47.8) 19 (28.7) 0.001
Cooperative 44 (32.3) 5(5.5)

Table 6. Frequency distribution of children's anxiety and their cooperation with the dentist according to their

experience in the dental clinic

Good Bad
Variabl P val
ariable N @) N @) value
. Normal 55 (38.7) 2(2.1)
A . .001
nxiety Anxious 87 (61.3) 95 (97.9) <0.00
Uncooperative 27 (19.2) 52 (53.6)
. Poor cooperation 1(0.7) 14 (14.4)
cooperation treatment with caution 68 (48.2) 16 (26.8) <0.001
Cooperative 45 (31.9) 5(5.2)

Spearman's correlation coefficient showed a direct
intermediate correlation (r = 0.575) between the level
of cooperation with the dentist and the frequency of
visits to the dentist (P = 0.008). Additionally, the
children’s level of cooperation was directly
intermediately correlated (r = 0.587) with the
children's age (P = 0.004), with older children
demonstrating greater cooperation.

The Chi-square test indicated no significant
difference in the frequency of dental visits between
children with and without DA (P = 0.56).
Nevertheless, the age at the first visit to the dentist
was significantly higher in children with DA than in
the other children (P < 0.001).

The Fisher exact test showed no significant
difference between anxiety status in girls and boys (P
= 0.45). The Chi-square test revealed that the level of
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cooperation with the dentist was not significantly
different between girls and boys (P = 0.32) (Table 7).
The independent t-test showed no significant

difference between the mean age of anxious and non-
anxious children when visiting the dentist (P = 0.45)
(Table 8).

Table 7. Frequency distribution of children’s anxiety and their cooperation with the dentist by Gender

Female male

Variabl P val
ariable N @) N @) value
. Normal 23(29.1) 35 (21.7)
Anxiet . 0.45
XIey Anxious 56 (70.9) 126 (78.3)
Uncooperative 6 (7.7) 9 (5.6)
. Poor cooperation 22 (28.2) 57 (35.4)
cooperation Treatment with caution 32 (41) 63 (39.1) 0.32
Cooperative 18 (23.1) 32 (19.9)
Table 8. The mean age of children by anxiety status
Variable Mean + SD P value
Normal 83+14
Anxious 8.02+1.1 045

Discussion

In our study, children often visited the dentist with
their mothers, and the majority of children's families
had a normal life in terms of their parents'
relationship with each other. Most of these children
visited the dentist more than 5 times, and most of
them experienced a pleasant visit from their first visit
to the dentist. Most of the children were aged more
than 5 years, and they felt a pleasant experience in
the dental clinic. A significant relationship was
observed between age and the level of cooperation
with the dentist. The levels of anxiety and
cooperation with the dentist were not correlated with
gender, and children of divorce showed much higher
levels of anxiety than those of normal families.

The children's level of non-cooperation with the
dentist was higher in children of divorce than in
normal children, with the highest level recorded for
uncooperating or cautious treatment acceptance.
Children of divorce are more susceptible to social
harm and anxiety, and fear problems. Marital
conflicts, parental disputes, and ultimately separation
and divorce are among the major problems with
destructive and negative effects on individuals,
society, and especially children (25).

Paryab et al. (26) reported that the behaviors of
school-aged children during a dental visit were not
significantly affected by family factors, which
disagrees with our results, probably due to cultural
differences in the studied communities.

Maughan et al.'s study (27) claimed that the impact of
anxiety and fear was greater in children without
siblings (single children). Thus, children with
siblings were more inclined to social adaptation than

single children, and the level of anxiety and fear was
higher in single children, corresponding to the
present results.

Our results revealed higher anxiety in the first
children than in the second children of families, but it
did not differ significantly. Therefore, the first or
multiple birth order of children in families cannot be
highly associated with children’s anxiety and fear.
Similar results were obtained after examining the
level of cooperation with the dentist.

In the present study, more anxiety and fear were
observed in children with a history of hospitalization
than in the other children. Nonetheless, the children's
hospitalization condition did not influence their
cooperation levels with the dentist. However,
children may have pleasant or unpleasant experiences
after the first visit to the dentist and dental clinics.
The level of anxiety was considerably higher in the
group of children with unpleasant experiences than in
the other children. A significant difference was also
observed between the two groups. Furthermore,
children with an unpleasant experience in visiting the
dentist and the dental clinic showed lower levels of
cooperation with the dentist than the other children,
with a significant difference between the two groups.
Children’s experiences in the first visit with the
dentist are an important turning point for the child's
attitude to dental treatment because it affects the
child's cooperation in future visits. However,
relatively less studies are available on the effect of
age at the first dental visit on children’s dental fear
and anxiety (14). Suprabha et al. (18) found no
association between the age at the first dental visit (<
5 years) and dental fear, as well as children’s current
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behaviors in the dental clinic. Likewise, Paryab et al.
(26) presented evidence that children's cooperation
was not affected by age, which corresponds with our
results.

According to a review study by Shindova and
Belcheva (28), dental fear and anxiety are a common
problem in children worldwide; therefore, new
strategies should be encouraged to overcome this
relevant child condition. As the etiology is
multifactorial, it is far more complex than being
explained by a single contributing factor. To treat
children and adolescents, pediatric dentists need to
assess the patient about personal, social, and
environmental aspects. Besides, assessments may be
carried out using well-established methods to gain
more knowledge about the individual patient.

Conclusion

The history of hospitalization, the first experience of
visiting the dentist, and the unpleasant experience in
the dental clinic were the factors affecting levels of
dental fear and anxiety. The level of cooperation was
correlated with the divorce of the parents, the
presence /absence of siblings, the first dental visit
experience, and the unpleasant experience in the
dental clinic
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