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Abstract: This randomized clinical trial aimed to evaluate the effectiveness of a specially designed
dental storybook in reducing dental anxiety among children. Eighty-eight children (6–8 years old)
were randomly divided into two groups: the intervention group (received the storybook) and the
control group (did not receive the storybook). Three dental visits (screening, examination and
cleaning, and treatment) were provided for each child. Anxiety was assessed following each visit
using the Children’s Fear Survey Schedule-Dental Subscale (CFSS-DS) and the Venham clinical
anxiety scale (VCAS). The behavior was assessed using the Frankl’s Behavior Rating Scale (FBRS).
The intervention group showed significantly lower anxiety and more cooperative behavior during
treatment than the control group (p < 0.0001). The intervention group showed a significant decrease
in anxiety scores and more cooperative behavior across time according to the CFSS-DS (p = 0.001)
and Frankl behavior scale OR = 3.22, 95% CI 1.18–8.76. Multivariate models found that using the
storybook was a significant independent factor in reducing anxiety and improving behavior after
controlling for sex, previous visits, family income, and mother’s education. In conclusion, the dental
storybook can decrease children’s dental anxiety and improve their behavior during dental treatment.

Keywords: dental fear; children’s fear survey schedule-dental subscale; Venham clinical anxiety
scale; Frankl behavior rating scale; preparatory information; behavior management

1. Introduction

Dental anxiety is a significant social problem among children. It can be defined
as a non-specific feeling of apprehension requiring no prior experience of the situation
anticipated [1,2]. The etiology of dental anxiety is multifactorial. It could be due to
exogenous factors, endogenous factors, or a combination of both [3]. External (exogenous)
sources include direct or indirect negative vicarious experiences. Endogenous sources are
personality traits, cognitive abilities, and heritability [4]. Several studies have confirmed
that the main cause of dental anxiety is either pain or fear related to pain [5–7]. Patients
who are more sensitive to pain are likely to have a higher level of anxiety [7].

Multiple studies have estimated the prevalence of dental anxiety among children.
In 1997, an epidemiological investigation was conducted in eight European countries
and found that 35% of 5 year-old children exhibited significant fear before going to the
dentist [8]. In 2004, a study in Washington’s private pediatric dentistry practices found
that 20% of 1–13 year-old children had dental fear, and 21% presented negative behaviors
during treatment [9]. More recently, in Saudi Arabia, it was found that 57% of 6–12-year-old
children were highly anxious during their dental visits [10].

Anxiety in dental patients generally manifests physiologically, including symptoms
in terms of fright response. In addition to the physiological reactions, children can have
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behavioral and cognitive reactions [11]. Therefore, it is of the utmost importance to manage
patients with dental anxiety or dental fear in a manner that complements their conflicts.
Various behavior management techniques have been proposed by the American Academy
of Pediatric Dentistry (AAPD) to manage the uncooperative behavior of pediatric dental
patients. These techniques range from basic behavioral management approaches (Tell-
Show-Do, positive reinforcement, distraction, and voice control) to more advanced and
invasive approaches, such as protective stabilization, sedation, and general anesthesia [12].

A noteworthy approach to behavioral management is based on Bandura’s social
learning theory. It posits that people learn by observation, imitation, and modeling [13].
This includes giving preparatory information regarding the procedure to the pediatric
patient, which can decrease the discomfort and pain perception [14]. Moreover, self-
regulation theory (SRT) can explain the viability of preparatory information. An important
aspect of self-regulation theory assumes that knowing what will happen makes the situation
less stressful [15]. Given both theories, exposing children to positive information regarding
dentistry, such as images or storybooks of enjoyable dental activities, can reassure them
and psychologically prepare them for their dental visits [16].

The use of stories in healthcare has several goals: educating patients and their families,
promoting specific traits, and enhancing certain behaviors [17]. Several studies have been
conducted to determine the effect of preparatory information on patient anxiety, specifically
storybooks. This was elaborated in some medical studies that evaluated the effectiveness
of storybooks on reducing anxiety before surgeries. Most studies revealed a reduction in
anxiety before surgeries [18–20].

Dental studies on the effectiveness of preparatory information before dental visits
yielded mixed results. Fox and Newton exposed children to positive images of dental-
related materials, and they reported a reduction in dental anxiety among British chil-
dren [16]. Similarly, Moura et al. evaluated anxiety levels among children before and after
showing them an audio-visual book before their dental appointments. The book led to a
significant reduction in the anxiety levels among these children [21]. Moreover, previous
studies have also investigated the effectiveness of using dental stories as a preparatory tool
before dental visits in children with autistic spectrum disorder. The results suggested that
dental stories had a positive impact on the children’s behavior [22,23].

In contrast, having previous dental care information showed no significant effect on
dental anxiety among Nigerian children [24]. Similarly, Olumide et al. tested whether
viewing leaflets entailing positive dental information influenced the children’s dental
anxiety. The authors did not report a reduction in anticipatory anxiety following the
provision of preparatory information [14].

The evidence regarding the effectiveness of preparatory information in the dental
field is inconclusive. Moreover, none of the published studies have yet evaluated the
effectiveness of a dental storybook in reducing dental anxiety over multiple visits. Therefore,
this study evaluated the effectiveness of a specially designed dental storybook in reducing
dental anxiety and improving behavior among children during examination and treatment
plan visits, followed by a restorative dental visit.

2. Material and Methods
2.1. Study Design and Ethical Approval

This was a two-arm parallel, single-blind, randomized controlled trial (RCT) con-
ducted at the pediatric dental clinics of the Dental University Hospital at King Saud
University, Riyadh, Saudi Arabia. Ethical approval was obtained from the Institutional
Review Board (IRB) at the College of Medicine, King Saud University under research
number E-18-3190 in 20 March 2019. The study protocol received institutional approval
from the Ethics Committee of the College of Dentistry Research Center (CDRC) of the King
Saud University in Riyadh, Saudi Arabia (number PR 0104). This study was registered at
the ISRCTN with study ID ISRCTN44193972.



Children 2022, 9, 328 3 of 17

The study was performed in accordance with the Declaration of Helsinki and followed
CONSORT guidelines. All children and their parents received written and verbal informa-
tion about the procedure before inclusion. Children gave assent prior to participation, and
parental informed written consent was also obtained.

2.2. Participant Screening and Eligibility Assessment

Children aged 6–8 years who met the inclusion criteria were included in this random-
ized clinical trial.

The inclusion criteria were: medically fit children with ASA I (normal healthy patients)
according to the American Society of Anesthesiologists Classification [25]; children/parents
able to read and understand Arabic; and in need of restorative treatment (occlusal fillings)
that would require local anesthesia in the upper arch.

The exclusion criteria were children with special needs; children with a complete audio-
visual impairment; children with learning difficulties or mental retardation; children who
were not Arabic speakers; previous treatment with nitrous, sedation, or general anesthesia;
conditions requiring emergency dental treatment (abscess, draining sinus, cellulitis); need
for pharmacological management to cooperate; and known dental phobia.

2.3. Sample Size Calculation

The power of the sample was calculated using the G power sample power calculator
(University of Kiel, Kiel, Germany). A sample size of 88 was needed for an effect size of 0.25
and a power of 0.95 for a two-sided normal distribution with the two groups. Anticipating
a possible attrition rate of 20%, an estimated sample size of 105 was required.

2.4. Randomization and Blinding

All the eligible children were randomized to one of the two groups using the block
randomization method: an intervention group (who received the storybook) and a control
group (who did not receive the storybook). The required sample size of 105 was divided
into seven blocks with 15 subjects in each block. A block of 15 two-digit random numbers
was generated from which odd/even random numbers were allotted to the intervention
and control groups. An independent trial investigator performed allocation concealment
with sequentially numbered, opaque, and sealed envelopes (not measuring the study’s out-
comes). The allocation ratio was intended to be equal on both sides. The main investigator
(outcome assessor A.M.A.) was blinded to the group allocations.

2.5. Study Design

The study comprised three visits: screening, examination, and restorative treatment,
which were performed by a senior pediatric dentistry resident (A.M.A.).

2.5.1. Screening Visit

The children were selected during this visit. A simple oral examination was performed
to assess whether the child was suitable for the study. Suitable children’s parents/guardians
were given consent. Demographical information was collected from the parents/guardians.

At the end of the visit, the child’s baseline anxiety was assessed using the Children
Fear Survey Schedule-Dental Subscale (CFSS-DS) and the Venham clinical anxiety scale
(VCAS). Children’s behavior was assessed using the Frankl behavior rating scale. An
independent investigator then performed subject allocation to either group.

The investigator was further responsible for distributing the storybook to the interven-
tion group and giving instructions to the parents to read the book to their children twice
(when they received the book and one day before their examination dental visit) to prepare
the children for their next dental visits. The independent investigator was not involved in
assessing the outcome measures.
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2.5.2. Examination Visit

A complete medical and dental history was obtained from parents/guardians. Chil-
dren underwent both extraoral and intraoral examinations, prevention measures, radio-
graphs if necessary, and fluoride therapy. A treatment plan was formulated for each child.

During this visit, the tell-show-do psychological behavior management technique was
used to introduce the child to dental procedures. At the end of the visit, dental anxiety levels
were assessed using the previously used scales, the Children Fear Survey Schedule-Dental
Subscale (CFSS-DS) and the Venham clinical anxiety scale (VCAS). Children’s behavioral
ratings were assessed using the Frankl behavior rating scale.

2.5.3. Treatment Visit

In this visit, children received occlusal composite restorations (Filtek Supreme XTE
(3M ESPE, St. Paul, MN, USA)) that required the administration of local anesthesia (2%
lidocaine with 1:100,000 epinephrine) in the upper arch. All restorations were performed
under rubber dam isolation. At the end of the visit, both anxiety levels and behavior were
assessed using the same scales: CFSS-DS, VCAS, and Frankl behavior rating scale.

The interval between the visits was one week. Parental presence in the dental office
was allowed in all visits with basic behavior guidance. At the end of the study, children
who needed additional treatment were scheduled with the same dentist.

2.6. The Storybook Intervention

The storybook was designed to prepare children for their dental visits. It utilizes a
specific color scheme intertwined with cartoon characters to assist in building the narrative.
The book describes and explains the various stages and peripherals attached to the first
dental visit, including an examination (prophylaxis and topical fluoride). The story is
written in simple Arabic and describes the waiting area, the dentist’s and dental assistance’s
roles, the instruments and their uses, and the clinic. The goal is to familiarize children with
the dental visits. The design of the book and language were reviewed and modified by
experts in Arabic language and childhood education before it was approved and registered
at the Ministry of Culture and Information of Saudi Arabia (registration number ISBN:978-
603-02-0122-8) (Figure 1).
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Figure 1. The cover of the book entitled “My First Visit to the Dentist”.

2.7. Outcome Measures

The children’s anxiety and behavior were assessed at the end of each visit. The anxiety
levels were assessed using CFSS-DS and VCAS. CFSS-DS is a 5-point Likert scale. It com-
prises 15 items involving unique characteristics of dental care, and responses ranging from
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1 (in which a person is not afraid at all) to 5 (being very afraid) [26]. The Arabic version
of the CFSS-DS showed high reliability and validity among Arabic-speaking children [27].
The VCAS has also demonstrated high reliability and validity [28]. It is quick, easy to use,
and widely used by many dentists. It can be easily incorporated into clinical situations and
research structures [24,29,30]. It categorizes children into six groups based on their behavior
(0–5); 0 = relaxed, 1 = uneasy, 2 = tense, 3 = reluctant, 4 = interference, and 5 = out of contact.

Children’s behavior was assessed using the Frankl Behavior Rating Scale with con-
firmed validity [31]. It is one of the most reliable tools for rating the behavior of children in
a dental setting and has shown 100% reliability [32–34]. It allows sorting of patients into
definitely negative, negative, positive, and definitely positive categories [35].

2.8. Intra-Examiner Reliability

The main investigator (A.M.A.) was trained and calibrated in assessing anxiety and
behavior. For validation purposes, the intra-examiner reliability of the VCAS and the
Frankl Behavior Rating Scale was tested in a pilot study of ten videotaped patients. The
intra-examiner reliability scores of the VCAS and the Frankl Behavior Rating Scale after 2
weeks were 0.92 and 0.89, respectively.

2.9. Statistical Analysis

The normality check was performed using the Shapiro–Wilk test. The normality
assumption for the CFSS-DS scores was not violated at the screening visit, and thus the
independent sample t-test was used to test for differences in the screening visit scores
between the intervention and control groups. The Wilcoxon rank-sum test was used to test
for differences in CFSS-DS scores in the intervention group between the examination and
treatment visits.

To simplify statistical analysis, the VCAS scores were re-categorized into 2 scores: 0
and 1 (indicate positive behavior) and 2–5 (indicate negative behavior). The Frankl behavior
rating scores were categorized into negative (ratings 1 and 2) and positive (ratings 3 and 4).
A Chi-squared test was used to assess the differences in VCAS and Frankl scores between
the groups at each visit.

Mixed-effects negative binomial regression with subject-level random effects was
performed separately for each group to assess the changes in CFSS-DS scores with time in
each group. For Venham and Frankl scores, mixed-effects logistic regression models with
subject-level random effects were used separately for each group to assess the changes in
Venham and Frankl scores over time in each group. Multivariate, mixed-effects negative
binomial regression and logistic regression models were developed to assess the effect of
the intervention in terms of CFSS-DS, Venham, and Frankl scores after controlling for visits,
age, sex, previous dental visits, family income, and mother’s education. These factors were
chosen based on previous studies related to pediatric dental anxiety.

The significance level for all tests was set to p ≤ 0.05, and all statistical analyses were
performed using SAS software (Statistical Analysis Software 9.4, SAS Institute Inc., Cary,
NC, USA).

3. Results

This study was conducted from January 2019 to March 2020. Figure 2 is a flowchart of
the children who participated during each trial phase: enrollment, allocation, follow-up,
and data analysis.
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3.1. General Characteristics of the Children and Their Parents

Table 1 illustrates the demographic details of the population. The sample comprised
88 children (41 males, 46.6%; 47 females, 53.4%) between 6 and 8 years old (mean age ± SD:
7.08 ± 0.76 years) who received the storybook (n = 43, 48.9%) or did not (n = 45, 51.1%). The
participating children were mainly Saudis (n = 79, 89.8%), and most participating families
were middle-class socio-economically (n = 47, 53.4%). Many parents had a bachelor’s
degree (n = 38, 43.2% for fathers; n = 42, 47.7% for mothers). Children were predominantly
accompanied by their fathers, who were responsible for reading the book to their children
(n = 46, 52.3%). Parents’ responses indicated that 43 participating children had previous den-
tal visits (48.9%), whereas 45 of them had not (51.1%). In general, there were no significant
differences between the two groups with regard to their background characteristics.
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Table 1. Background characteristics by study groups.

n %

Nationality
Saudi 79 (89.8)

Non-Saudi 9 (10.2)

Sex
Male 41 (46.6)

Female 47 (53.4)

Age
6 22 (25)
7 37 (42.1)
8 29 (32.9)

Previous dental visits
Yes 43 (48.9)
No 45 (51.1)

Family income
Less than 7700 SAR a 32 (36.4)

7700–22,900 SAR 47 (53.4)
More than 22,900 9 (10.2)

Father education
High school or less 29 (32.9)

Bachelor 38 (43.2)
High education 21 (23.9)

Mother education
High school or less 36 (40.9)

Bachelor 42 (47.7)
High education 10 (11.4)

School type
Governmental 67 (76.1)

Private 21 (23.9)

Relationship to child
Mother 42 (47.7)
Father 46 (52.3)

a SAR (Saudi Riyal) = 3.75 USD.

3.2. Anxiety and Behavioral Measurements
3.2.1. CFSS-DS

There were no significant differences between the intervention and control groups
in CFSS-DS scores in the screening visit when the dental anxiety of the two groups was
compared at each of the three visits (p = 0.694). However, there were significantly lower
CFSS-DS scores among the intervention group during both the examination visit (p = 0.049)
and the treatment visit (p < 0.0001) as compared with the control group (Table 2).

Mixed-effects negative binomial regression with subject-level random effects was
performed separately for each group to test the changes in CFSS-DS scores over time for
each group. The results suggest that there was a significant increase in CFSS-DS scores
in the control group from the screening visit to the treatment visit (p = 0.001). In contrast,
there was a significant decrease in CFSS-DS scores from the screening visit to the treatment
visit in the intervention group (p = 0.001) (Table 3).
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Table 2. Comparison of CFSS-DS scores between groups at different visits.

Screening Visit Mean ± SD £ Median (IQR) ¥ p Value

Intervention 28.12 ± 8.56 26 (22–35)
0.69 *

Control 28.73 ± 5.75 29 (24–31)

Examination visit

Intervention 25.86 ± 8.21 24 (20–31)
0.049 **

Control 29.38 ± 8.93 27 (22–35)

Treatment visit

Intervention 23.63 ± 11.36 17 (16–26)
<0.0001 **

Control 33.80 ± 13.35 33 (22–43)
£ Standard deviation (SD); ¥ interquartile range (IQR); * calculated using the Student’s t-test; ** calculated using
Wilcoxon rank-sum.

Table 3. Change in CFSS-DS score between visits in each group.

Intervention Type of Dental Visits B Estimate SE £ p-Value

Intervention group
Screening visit ref ref ref

Examination visit −0.09 0.05 0.089
Treatment visit −0.19 0.05 0.001

Control group
Screening visit ref ref ref

Examination visit 0.02 0.05 0.726
Treatment visit 0.15 0.04 0.001

£ Standard error (SE).

A multivariate, mixed-effects negative binomial regression model with subject-level
random effects was developed to assess the effect of the dental storybook in CFSS-DS
after controlling for the type of dental visit, age, sex, previous dental visits, family income,
and maternal education. The intervention group had significantly lower CFSS-DS scores
than the control group (p = 0.002). Moreover, girls had significantly higher CFSS-DS
scores than boys (p = 0.02) (Table 4). The type of dental visit, age of the child, previous
dental visit, family income, and maternal education were not significantly associated with
CFSS-DS scores.

Table 4. Multivariate mixed-effects negative binomial regression model analysis for factors affecting
the patient’s anxiety with CFSS-DS.

Variable B Estimate S £ p Value

Type of dental visits

0.55
Screening visit ref ref

Examination visit −0.04 0.04
Treatment visit −0.01 0.04

Study Groups
0.002Intervention −0.17 0.06

Control ref ref

Age

0.70
6 −0.06 0.08
7 −0.05 0.07
8 ref ref

Sex
0.02Female 0.14 0.06

Male ref ref

Previous dental visit
0.14Yes 0.09 0.06

No ref ref
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Table 4. Cont.

Variable B Estimate S £ p Value

Family income

0.46
7700–22,900 SAR −0.06 0.07

More than 22,900 SAR 0.05 0.12
less than 7700 SAR ref ref

Mother Education

0.44
Bachelor degree 0.08 0.06
High education 0.04 0.11

High school or less ref ref
£ Standard error (SE).

3.2.2. VCAS Scores

When the Venham scores were compared between the groups, it was observed that
there were no significant differences between the intervention group and the control group
in the screening visit or the examination visit. However, there were statistically significant
differences between the groups in the treatment visit, where only 24.3% of the intervention
group had negative scores compared with 75.7% in the control group (p < 0.0001) (Table 5).

Table 5. Comparison of Venham scores between groups at different visits.

Type of Dental Visits Behavior Intervention Control p-Value *

Screening visit
Positive 26 (44.1) 33 (55.9)

0.20
Negative 17 (58.6) 12 (41.4)

Examination visit
Positive 34 (54.8) 28 (45.2)

0.8
Negative 9 (34.6) 17 (65.4)

Treatment visit
Positive 34 (66.7) 17 (33.3)

<0.0001
Negative 9 (24.3) 28 (75.7)

* Calculated using Chi-squared test.

Mixed-effect logistic regression with subject-level random effects was performed
separately for each group to test the changes in Venham scores over time for each group. In
the intervention group, the results suggest that the examination and treatment visits had
higher odds of having positive Venham scores than the screening visit. However, these
effects were not significant at alpha = 0.05.

In the control group, the results suggest that the examination and treatment visits
had lower odds of having a positive Venham score compared with the screening visit.
However, only the treatment visit was significant with an odds ratio of 0.10 and a 95% CI
of 0.03–0.38 (Table 6).

Table 6. The effects of different visits on the Venham scores of each group.

Intervention Type of Dental Visits OR £ 95% Confidence Intervals

Intervention group
Screening visit ref ref

Examination visit 2.65 0.95–7.41
Treatment visit 2.65 0.95–7.41

Control group
Screening visit ref ref

Examination visit 0.47 0.15–1.44
Treatment visit 0.10 0.03–0.38

£ Odds ratio (OR).

A multivariate mixed-effects logistic regression model with subject-level random effects
was developed to assess the effect of the dental storybook in Venham scale after controlling
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for the type of dental visit, age, sex, previous dental visits, family income, and maternal
education. The results show that the intervention group had significantly higher odds of
having positive Venham scores than the control group (OR = 2.34, 95% CI 1.21–4.55).

Moreover, previous dental visits and maternal education were significantly associated
with dental anxiety. Children with previous dental visits had significantly higher odds
of having positive Venham scores than those who did not (OR = 2.60, 95% CI 1.29–5.23).
The children of mothers with bachelor’s degrees had significantly lower odds of hav-
ing positive Venham scores compared with those with high school educations or less
(OR = 0.35, 95% CI 0.16–0.77). The type of dental visit and the child’s age were not signifi-
cantly associated with Venham scores (Table 7).

Table 7. Multivariate mixed-effects logistic regression model analysis for factors affecting patients’
anxiety with Venham.

Comparison OR £ 95% Confidence Intervals

Type of dental visit
Screening visit ref ref

Examination visit 1.21 0.60–2.46
Treatment visit 0.62 0.31–1.24

Study groups
Intervention group 2.35 1.21–4.55

Control group ref ref

Age
6 1.03 0.45–2.39
7 1.26 0.59–2.71
8 ref ref

Sex
Female 0.86 0.45–1.65
Male ref ref

Previous dental visit
Yes 2.60 1.29–5.23
No ref ref

Mother education
High school or less ref ref

Bachelor degree 0.35 0.16–0.77
High education 0.90 0.25–3.19

Family income
less than 7700 SAR ref ref
7700–22,900 SAR 2.65 1.21–5.81

More than 22,900 SAR 2.49 0.67–9.33
£: Odds ratio (OR).

3.2.3. Frankl Scores

There were no significant differences between the intervention group and control
group in the screening visit when the Frankl scores between the groups were compared.
However, there were significant differences between the groups in the examination visit
(p = 0.039) and treatment visit: only 22.9% of the intervention group had a negative score
compared with 77.1% in the control group (p < 0.0001) (Table 8).

Mixed-effects logistic regression with subject-level random effects was performed
separately for each group to test each group’s changes in Frankl levels over time. In the
intervention group, the results suggest that the examination visit and treatment visit were
related to significantly higher odds of having positive Frankl scores compared with the
screening visit (OR = 3.79, 95% CI 1.35–10.68, and OR = 3.22, 95% CI 1.18–8.76, respectively).
In the control group, the results suggest that the examination and treatment visits were
both related to lower odds of having positive Frankl scores compared to the screening visit.
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However, only the treatment visit was significant with an odds ratio of 0.18 and a 95% CI
of 0.07–0.47 (Table 9).

Table 8. Comparison of Frankl behavior ratings between groups at different visits.

Type of Dental Visit Behavior Intervention Control p-Value *

Screening visit
Positive 25 (42.4) 34 (57.6)

0.082
Negative 18 (62.1) 11 (37.9)

Examination visit
Positive 36 (55.4) 29 (44.6)

0.039
Negative 7 (30.4) 16 (69.6)

Treatment visit
Positive 35 (66.0) 18 (34.0)

<0.0001
Negative 8 (22.9) 27 (77.1)

* Calculated using Chi-squared test.

Table 9. The effects of different visits on the Frankl scores of each group.

Type of Dental Visits OR £ 95% Confidence Intervals

Intervention group

Screening visit ref ref

Examination visit 3.79 1.35–10.68

Treatment visit 3.22 1.18–8.76

Control group

Screening visit ref ref

Examination visit 0.55 0.21–1.47

Treatment visit 0.18 0.07–0.47
£: Odds ratio (OR).

A multivariate mixed-effects logistic regression model with subject-level random
effects was developed to assess the effect of the dental storybook on the Frankl score after
controlling for the type of dental visit, age, sex, previous dental visits, family income,
and maternal education. The intervention group had significantly higher odds of positive
Frankl scores than the control group (OR = 2.23, 95% CI 1.13–4.39).

Previous dental visits had borderline significance. Children with previous dental
visits had higher odds of having positive Frankl scores compared with those who did
not (OR = 2.01, 95% CI 0.99–4.08). Maternal education had a significant association with
dental anxiety. Children of mothers with bachelor’s degrees had significantly lower odds
of positive Frankl scores compared to those with high school educations or less (OR = 0.36,
95% CI 0.16–0.79). The type of dental visit, age of the child, and family income were not
significantly associated with Frankl scores (Table 10).

Table 10. Multivariate mixed-effects logistic regression model analysis for factors affecting patient
anxiety with Frankl.

OR £ 95% Confidence Intervals

Type of dental visits
Screening visit ref ref

Examination visit 1.48 0.72–3.04
Treatment visit 0.70 0.352–1.39

Study groups
Intervention group 2.23 1.13–4.39

Control group ref ref

Age
6 1.16 0.49–2.77
7 1.34 0.61–2.96
8 ref ref
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Table 10. Cont.

OR £ 95% Confidence Intervals

Sex
Female 0.82 0.42–1.61
Male ref ref

Previous dental visit
Yes 2.01 0.99–4.08
No ref ref

Mother education
High school or less ref ref

Bachelor degree 0.36 0.16–0.79
High education 0.80 0.22–2.95

Family income
less than 7700 SAR ref ref
7700–22,900 SAR 2.28 1.03–5.05

More than 22,900 SAR 2.05 0.53–7.91
£ Odds ratio (OR).

4. Discussion

Understanding dental fear and anxiety in young children is critical to minimizing
their fear and anxiety pre- and peri-operatively and in managing their behavior [36].
Among the vast behavior management options available today, this study explored a
psychological approach to the management of children’s dental anxiety based on social
learning theory [13]. Children were exposed to a specially designed storybook that showed
dentistry in a positive way before their dental visits to assess the effectiveness of this
approach in reducing dental anxiety among children.

The results found a significant difference in the overall anxiety levels between the
intervention and control groups. Children in the intervention group showed a noticeable
reduction in their anxiety levels during the treatment visits compared with the control
group. This study’s findings agree with other studies conducted to evaluate the anxiety
levels of children during dental visits. Aminabadi et al. used a similar approach and
suggested that storytelling effectively ensures cognitive development and growth among
children in both modeling and procedural forms. Their study was performed to determine
the impact of asking children to listen to a relevant story (with pictures) read to them by
one of their parents. Their results indicated significant decreases in situational anxiety and
perception of pain during dental treatment [37].

Similar findings were reported by Moura et al. via a different technique. They
evaluated anxiety levels among children before and after applying a playful tool (audio-
visual book) before the dental appointments. Exposure to this tool led to significantly
reduced anxiety among those children [21]. Moreover, Elicherla et al. compared the
effectiveness of a smartphone application (Little Lovely Dentist) with the tell-show-do
(TSD) technique in reducing the dental anxiety during first visits. They found that children
educated using the application prior to their dental visits had significantly lower anxiety
levels compared with the TSD group [38].

On the other hand, Olumide et al. investigated whether children’s dental anxiety could
be influenced by viewing leaflets containing positive dental information. Following the
presentation of the leaflets, the authors found no reduction in anticipatory anxiety level [14].
This may have been related to the method through which the anxiety was measured—i.e.,
they only used a self-reported measure. The differences between Olumide’s et al. study and
the current study may be attributed to the methods of delivering information. Storybooks
can offer more in-depth information than leaflets, and children can get useful information
in an easy and entertaining way. The frequency of reading can also impact the children’s
anxiety. In Olumide’s et al. study, leaflets were only shown to the children once, whereas



Children 2022, 9, 328 13 of 17

in this study the storybook was read twice. This helped solidify the information and led to
a notable behavioral change in the dental clinic.

Olumide et al. corroborated Huntington et al., who evaluated the effectiveness of
an online family-centered preparation for children scheduled for dental treatment under
general anesthesia. The findings suggested that such interventions are not effective in
reducing anxiety in these children [39]. This notable lack of anxiety improvement may have
been related to the different population. In Huntington’s et al. study, the recruited children
were of a younger age group than our study. Moreover, in their study, the participants were
to be treated under general anesthesia and therefore expected to have more stress than
those being treated in regular dental settings. Additionally, the sight of technical equipment
and surgical instruments in the operating room could be a factor in increasing anxiety.

Many parameters might influence the level of anxiety, such as sex, age, family socio-
economic status, and previous adverse experiences [2,40,41]. In the present study, females
scored considerably higher on the CFSS-DS than males. This finding is consistent with the
majority of studies available in this field, which found that females reported more dental
fear than males, as measured using the CFSS-DS [42–44]. This sex difference could be
related to the fact that females in general are more likely to feel comfortable expressing their
feelings and admitting their fears compared with males [45]. However, some studies which
used the same scale reported no effect of sex on dental fear [46–48]. Different findings
regarding sex could be explained by different study designs and age groups. Sex influences
should be considered in conjunction with other factors, such as local culture and family
socioeconomic situations.

In regard to the age of the children, studies showed conflicting findings. The current
study showed that age was unrelated to dental anxiety. This agrees with Koenigsberg
and Johnson and Ten Berge et al., who found no association between age and dental
anxiety [42,49]. This is in contrast to Tickle et al. and Dahlander et al., who reported that
younger children had greater anxiety [50,51]. Al-Yateem et al. and Sekhavatpour et al.
found that older children were more anxious [20,52]. This controversy can be explained
by several factors, such as previous traumatic experiences, the cognitive development of
older children, and age-group differences in personality traits along with local culture and
emotional expression.

The relationship between dental anxiety and previous dental experience is another
controversial issue. The present study found statistically significant associations between
dental anxiety and previous dental visits with Venham. Children who had previous dental
visits had higher odds of having positive behavior. This could have been because children
who had previously visited the dentist were familiar with the environment and process,
unlike children who had never visited the dentist, who may have had misconceptions about
dental procedures. This finding is consistent with Nicolas et al., who found that children
who had previously undergone dental treatment had less dental fear than those who had
not, as evaluated on the visual analog scale (DF-VAS). In addition, their behavior according
to the modified Venham’s scale was better if they had already experienced a dental visit [53].
However, in the current study, this finding was not significant according to CFSS-DS. This is
consistent with El-Housseiny et al. and Ma et al., in which previous dental experiences were
unrelated to the level of anxiety as measured using CFSS-DS [10,27,44]. These differences
in behavior could be related to the nature of the scales used. The CFSS-DS is a self-reported
scale that reflects children’s inner emotions toward dental treatment. The Venham scale
reflects children’s behavior in the dental office regardless of their inner emotions.

The effect of parental education seems to be another debatable issue. In the present
study, a significant relationship with maternal education was found with VCAS and Frankl.
Children whose mothers had bachelor’s degrees showed significantly lower odds of having
positive Frankl and Venham scores than children whose mothers had lower levels of
education. This finding agrees with studies by Rantavuori et al. and El-Housseiny et al., in
which children of highly educated parents were more fearful than children with parents
of lower education [54,55]. This might be because highly educated parents tend to be
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overprotective, and parental overprotection is strongly related to children’s anxiety [56].
Moreover, overprotective parents usually spend more time with their children, striving for
perfect parenting, and they do not allow them to interact with strangers; this may result in
dependent and attached children who grow up to be fearful of strangers.

Milgrom et al. reported that children whose parents has not had any education beyond
high school were more afraid of the dentist [57]. The difference between the present study
and Milgrom et al.’s may be attributed to the differences between the sample populations:
They only targeted low-income American primary school children. Moreover, all the
children in the Milgrom et al. study had emergency needs, which might have played a part
in the development of dental anxiety.

There was also an association between parental socio-economic status and children’s
dental anxiety according to the Venham scale. In this study, children in low-income families
had higher anxiety scores than children in higher-income families. This is consistent with
Lin et al., who stated that most low-income children had higher dental anxiety scores than
higher-income children [40]. This also confirms the finding of Moore et al., who pointed
out that poverty is one of the most significant risk factors for the development of dental
anxiety [58]. The link between anxiety and financial class could be explained by the fact that
lower-income parents confront more challenges, such as limited access to health resources
and lack of dental knowledge, which can in turn result in avoidance of regular dental visits,
thereby leading to higher anxiety levels.

However, other studies found no significant correlation between parental socio-
economic status and children’s dental anxiety [59,60]. The variations between the present
study and these studies could be explained by different study designs, different anxiety
scales, and different age groups.

This study does have some limitations. First, some young children (mainly those 6
years of age) faced difficulties in using the self-report questionnaire (CFSS-DS). To over-
come this difficulty, children were closely assisted by their parents when completing the
questionnaire. Second, only restorative dental treatments were included. The rationale
for excluding pulp therapy and extraction was to standardize the procedure across all
participants. Finally, this study’s sample consisted of 6–8-year-old children who could
speak Arabic, seeking dental treatment at King Saud University; therefore, our results
cannot be generalized to other populations.

Despite the above-mentioned limitations, this study also has strengths. To the best
of our knowledge, this is the first study to assess the effectiveness of a specially designed
dental storybook in reducing dental anxiety and improving behavior among children
making multiple dental visits, in the form of an RCT with blinding, which made the study
groups more comparable and minimized bias and confounding. Moreover, the use of more
than one scale to measure anxiety levels aimed to yield better and more representative
results [61,62]. Finally, the favorable outcomes of this study offer interesting options for
clinicians to discuss with parents and children in an attempt to decrease children’s dental
anxiety.

5. Conclusions

Preparing children with dental storybooks before visits seems to be effective for
decreasing anxiety and improving behavior during dental treatment.

Author Contributions: Conceptualization, A.M.A., A.M.S. and E.Z.M.; methodology, A.M.A., A.M.S.
and E.Z.M.; software, A.M.A.; validation, A.M.A. and H.M.H.; formal analysis, A.M.A. and H.M.H.;
investigation, A.M.A.; data collection, A.M.A.; writing—original draft preparation, A.M.A.; writing—
review and editing, A.M.S. and E.Z.M.; visualization, H.M.H.; supervision, E.Z.M.; project adminis-
tration, A.M.A. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki and was approved by the Institutional Review Board E-18-3190. The



Children 2022, 9, 328 15 of 17

study protocol received institutional approval from the Ethics Committee of the College of Dentistry
Research Center (CDRC) of the King Saud University in Riyadh, Saudi Arabia (number PR 0104).

Informed Consent Statement: Informed consent was obtained from all the subjects involved in
the study.

Data Availability Statement: The datasets used and analyzed during the current study are available
from the corresponding author upon reasonable request.

Acknowledgments: The authors would like to express their gratitude to the children and their
families who took part in this research. We would also like to thank the staff at the Department of
Pediatric Dentistry for their assistance and contributions.

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

References
1. Alwin, N.P.; Murray, J.J.; Britton, P.G. An assessment of dental anxiety in children. Br. Dent. J. 1991, 171, 201–207. [CrossRef]

[PubMed]
2. Shim, Y.-S.; Kim, A.-H.; Jeon, E.-Y.; An, S.-Y. Dental fear & anxiety and dental pain in children and adolescents; A systemic review.

J. Dent. Anesth. Pain Med. 2015, 15, 53–61. [PubMed]
3. Freeman, R.E. Dental anxiety: A multifactorial aetiology. Br. Dent. J. 1985, 159, 406–408. [CrossRef] [PubMed]
4. Beaton, L.; Freeman, R.; Humphris, G. Why are people afraid of the dentist? Observations and explanations. Med. Princ. Pract.

2014, 23, 295–301. [CrossRef]
5. Weisenberg, M.; Aviram, O.; Wolf, Y.; Raphaeli, N. Relevant and irrelevant anxiety in the reaction to pain. Pain 1984, 20, 371–383.

[CrossRef]
6. Van Wijk, A.J.; Makkes, P.C. Highly anxious dental patients report more pain during dental injections. Br. Dent. J. 2008, 205, E7.

[CrossRef]
7. Simon, A.K.; Bhumika, T.V.; Nair, N.S. Does atraumatic restorative treatment reduce dental anxiety in children? A systematic

review and meta-analysis. Eur. J. Dent. 2015, 9, 304. [CrossRef]
8. Bolin, A.K. Children’s dental health in Europe. An epidemiological investigation of 5- and 12-year-old children from eight EU

countries. Swed. Dent. J. Suppl. 1997, 122, 1–88.
9. Baier, K.; Milgrom, P.; Russell, S.; Mancl, L.; Yoshida, T. Children’s fear and behavior in private pediatric dentistry practices.

Paediatr. Dent. 2004, 26, 316–321.
10. El-Housseiny, A.; Farsi, N.; Alamoudi, N.; Bagher, S.; El Derwi, D. Assessment for the children’s fear survey schedule-dental

subscale. J. Clin. Pediatr. Dent. 2014, 39, 40–46. [CrossRef]
11. Seligman, L.D.; Hovey, J.D.; Chacon, K.; Ollendick, T.H. Dental anxiety: An understudied problem in youth. Clin. Psychol. Rev.

2017, 55, 25–40. [CrossRef] [PubMed]
12. AAPD. American Academy on Pediatric Dentistry Clinical Affairs Committee-Behavior Management; American Academy on

Pediatric Dentistry Council on Clinical. Guideline on behavior guidance for the pediatric dental patient. Pediatr. Dent. 2015, 37,
180–193.

13. Bandura, A. Social Learning Theory of Aggression. J. Commun. 1978, 28, 12–29. [CrossRef] [PubMed]
14. Olumide, F.; Newton, J.T.; Dunne, S.; Gilbert, D.B. Anticipatory anxiety in children visiting the dentist: Lack of effect of preparatory

information. Int. J. Paediatr. Dent. 2009, 19, 338–342. [CrossRef]
15. Leventhal, H.; Johnson, J.E. Laboratory and Field Experimentation: Development of a Theory of Self-Regulation. In Behavioral

Science and Nursing Theory; Wooldridge, P.J., Schmitt, M.H., Skipper, J.K., Leonard, R.C., Eds.; Mosby: St. Louis, MO, USA, 1983;
pp. 189–262.

16. Fox, C.; Newton, J.T. A controlled trial of the impact of exposure to positive images of dentistry on anticipatory dental fear in
children. Community Dent. Oral Epidemiol. 2006, 34, 455–459. [CrossRef]

17. Haigh, C.; Hardy, P. Tell me a story—A conceptual exploration of storytelling in healthcare education. Nurse Educ. Today 2011, 31,
408–411. [CrossRef] [PubMed]

18. Piaget, J.; Cook, M. The Origins of Intelligence in Children; International Universities Press: New York, NY, USA, 1952.
19. Tunney, A.M.; Boore, J. The effectiveness of a storybook in lessening anxiety in children undergoing tonsillectomy and adenoidec-

tomy in Northern Ireland. Issues Compr. Pediatr. Nurs. 2013, 36, 319–335. [CrossRef]
20. Sekhavatpour, Z.; Khanjani, N.; Reyhani, T.; Ghaffari, S.; Dastoorpoor, M. The effect of storytelling on anxiety and behavioral

disorders in children undergoing surgery: A randomized controlled trial. Pediatr. Health Med. Ther. 2019, 10, 61. [CrossRef]
21. Moura, B.F.; Imparato, J.C.P.; Parisotto, T.M.; Benedetto, M.D. Child’s anxiety preceding the dental appointment: Evaluation

through a playful tool as a conditioning feature. RGO-Rev. Gaúcha Odontol. 2015, 63, 455–460. [CrossRef]
22. Murshid, E.Z. Effectiveness of a preparatory aid in facilitating oral assessment in a group of Saudi children with autism spectrum

disorders in Central Saudi Arabia. Saudi Med. J. 2017, 38, 533. [CrossRef]
23. Marion, I.W.; Nelson, T.M.; Sheller, B.; McKinney, C.M.; Scott, J.M. Dental stories for children with autism. Spec. Care Dent. 2016,

36, 181–186. [CrossRef] [PubMed]

http://doi.org/10.1038/sj.bdj.4807661
http://www.ncbi.nlm.nih.gov/pubmed/1910981
http://www.ncbi.nlm.nih.gov/pubmed/28879259
http://doi.org/10.1038/sj.bdj.4805743
http://www.ncbi.nlm.nih.gov/pubmed/3866595
http://doi.org/10.1159/000357223
http://doi.org/10.1016/0304-3959(84)90114-3
http://doi.org/10.1038/sj.bdj.2008.583
http://doi.org/10.4103/1305-7456.156841
http://doi.org/10.17796/jcpd.39.1.ml4h38626g66p750
http://doi.org/10.1016/j.cpr.2017.04.004
http://www.ncbi.nlm.nih.gov/pubmed/28478271
http://doi.org/10.1111/j.1460-2466.1978.tb01621.x
http://www.ncbi.nlm.nih.gov/pubmed/690254
http://doi.org/10.1111/j.1365-263X.2009.00980.x
http://doi.org/10.1111/j.1600-0528.2006.00303.x
http://doi.org/10.1016/j.nedt.2010.08.001
http://www.ncbi.nlm.nih.gov/pubmed/20810195
http://doi.org/10.3109/01460862.2013.834398
http://doi.org/10.2147/PHMT.S201653
http://doi.org/10.1590/1981-863720150003000122848
http://doi.org/10.15537/smj.2017.5.17398
http://doi.org/10.1111/scd.12167
http://www.ncbi.nlm.nih.gov/pubmed/26936501


Children 2022, 9, 328 16 of 17

24. Folayan, M.O.; Idehen, E.E. Effect of information on dental anxiety and behaviour ratings in children. Eur. J. Paediatr. Dent. 2004,
5, 147–150. [PubMed]

25. Daabiss, M. American Society of Anaesthesiologists physical status classification. Indian J. Anaesth. 2011, 55, 111. [CrossRef]
[PubMed]

26. Cuthbert, M.I. A screening device: Children at risk for dental fears and management problems. J. Dent. Child. 1982, 49, 432–436.
27. El-Housseiny, A.A.; Alsadat, F.A.; Alamoudi, N.M.; El Derwi, D.A.; Farsi, N.M.; Attar, M.H.; Andijani, B.M. Reliability and

validity of the Children’s Fear Survey Schedule-Dental Subscale for Arabic-speaking children: A cross-sectional study. BMC Oral
Health 2016, 16, 49. [CrossRef]

28. Venham, L.L.; Gaulin-Kremer, E.; Munster, E.; Bengston-Audia, D.; Cohan, J. Interval rating scales for children’s dental anxiety
and uncooperative behavior. Pediatr. Dent. 1980, 2, 195–202.

29. Nigam, A.G.; Marwah, N.; Goenka, P.; Chaudhry, A. Correlation of general anxiety and dental anxiety in children aged 3 to 5
years: A clinical survey. J. Int. Oral Health JIOH 2013, 5, 18.

30. Tahmassebi, J.F.; Nikolaou, M.; Duggal, M.S. A comparison of pain and anxiety associated with the administration of maxillary
local analgesia with Wand and conventional technique. Eur. Arch. Paediatr. Dent. 2009, 10, 77–82. [CrossRef]

31. Winer, G.A. A Review and Analysis of Children’s Fearful Behavior in Dental Settings. Child. Dev. 1982, 53, 1111–1133. [CrossRef]
32. Arnrup, K.; Broberg, A.G.; Berggren, U.; Bodin, L. Treatment outcome in subgroups of uncooperative child dental patients: An

exploratory study. Int. J. Paediatr. Dent. 2003, 13, 304–319. [CrossRef]
33. Fenlon, W.L.; Dabbs, A.R.; Curzon, M.E.; Dobbs, A.R. Parental presence during treatment of the child patient: A study with

British parents. Br. Dental J. 1993, 174, 23–28. [CrossRef] [PubMed]
34. Kotsanos, N.; Arhakis, A.; Coolidge, T. Parental presence versus absence in the dental operatory: A technique to manage the

uncooperative child dental patient. Eur. J. Paediatr. Dent. 2005, 6, 144. [PubMed]
35. Frankl, S.N. Should the parent remain with the child in the dental operatory? J. Dent. Child. 1962, 29, 150–163.
36. Yon, M.J.Y.; Chen, K.J.; Gao, S.S.; Duangthip, D.; Lo, E.C.M.; Chu, C.H. An introduction to assessing dental fear and anxiety in

children. Healthcare 2020, 8, 86. [CrossRef]
37. Aminabadi, N.A.; Vafaei, A.; Erfanparast, L.; Oskouei, S.G.; Jamali, Z. Impact of pictorial story on pain perception, situational

anxiety and behavior in children: A cognitive-behavioral schema. J. Clin. Pediatr. Dent. 2011, 36, 127–132. [CrossRef]
38. Elicherla, S.R.; Bandi, S.; Nuvvula, S.; Saikiran, K.V.; Priyanka, V.J. Comparative evaluation of the effectiveness of a mobile app

(Little Lovely Dentist) and the tell–show–do technique in the management of dental anxiety and fear: A randomized controlled
trial. J. Dent. Anesth. Pain Med. 2019, 19, 369–378. [CrossRef] [PubMed]

39. Huntington, C.; Liossi, C.; Donaldson, A.N.; Newton, J.T.; Reynolds, P.A.; Alharatani, R.; Hosey, M.T. On-line preparatory
information for children and their families undergoing dental extractions under general anesthesia: A phase III randomized
controlled trial. Pediatr. Anesth. 2018, 28, 157–166. [CrossRef] [PubMed]

40. Lin, Y.-L.; Yen, Y.-Y.; Chen, H.-S.; Liu, Y.-C.; Chang, C.-S.; Chen, C.-M.; Chen, F.-L.; Hsu, C.-C.; Lee, C.-H.; Hu, C.-Y. Child dental
fear in low-income and non-low-income families: A school-based survey study. J. Dent. Sci. 2014, 9, 165–171. [CrossRef]

41. Fayad, M.I.; Elbieh, A.; Baig, M.N.; Alruwaili, S.A. Prevalence of Dental Anxiety among Dental Patients in Saudi Arabia. J. Int.
Soc. Prev. Community Dent. 2017, 7, 100–104. [CrossRef]

42. Ten Berge, M.; Veerkamp, J.S.; Hoogstraten, J.; Prins, P.J. Childhood dental fear in the Netherlands: Prevalence and normative
data. Community Dent. Oral Epidemiol. 2002, 30, 101–107. [CrossRef]

43. Nakai, Y.; Hirakawa, T.; Milgrom, P.; Coolidge, T.; Heima, M.; Mori, Y.; Ishihara, C.; Yakushiji, N.; Yoshida, T.; Shimono, T.
The children’s fear survey schedule–dental subscale in Japan. Community Dent. Oral Epidemiol. 2005, 33, 196–204. [CrossRef]
[PubMed]

44. Ma, L.; Wang, M.; Jing, Q.; Zhao, J.; Wan, K.; Xu, Q. Reliability and validity of the Chinese version of the Children’s Fear Survey
Schedule-Dental Subscale. Int. J. Paediatr. Dent. 2015, 25, 110–116. [CrossRef] [PubMed]

45. Chaplin, T.M.; Aldao, A. Gender differences in emotion expression in children: A meta-analytic review. Psychol. Bull. 2013, 139,
735. [CrossRef]

46. Raj, S.; Agarwal, M.; Aradhya, K.; Konde, S.; Nagakishore, V. Evaluation of dental fear in children during dental visit using
children’s fear survey schedule-dental subscale. Int. J. Clin. Pediatr. Dent. 2013, 6, 12. [CrossRef]

47. 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. J. Paediatr. Dent. 2017, 18, 45–50. [PubMed]

48. Cademartori, M.G.; Cara, G.; Pinto, G.D.S.; da Costa, V.P.P. Validity of the Brazilian version of the dental Subscale of children’s
fear survey schedule. Int. J. Paediatr. Dent. 2019, 29, 736–747. [CrossRef]

49. Koenigsberg, S.R.; Johnson, R. Child behavior during sequential dental visits. J. Am. Dent. Assoc. 1972, 85, 128–132. [CrossRef]
50. 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. J. Paediatr. Dent. 2009, 19, 225–232. [CrossRef] [PubMed]
51. Dahlander, A.; Soares, F.; Grindefjord, M.; Dahllöf, G. Factors associated with dental fear and anxiety in children aged 7 to 9 years.

Dent. J. 2019, 7, 68. [CrossRef]
52. Al-Yateem, N.; Brenner, M.; Shorrab, A.A.; Docherty, C. Play distraction versus pharmacological treatment to reduce anxiety

levels in children undergoing day surgery: A randomized controlled non-inferiority trial. Child. Care Health Dev. 2016, 42, 572–581.
[CrossRef]

http://www.ncbi.nlm.nih.gov/pubmed/15471522
http://doi.org/10.4103/0019-5049.79879
http://www.ncbi.nlm.nih.gov/pubmed/21712864
http://doi.org/10.1186/s12903-016-0205-0
http://doi.org/10.1007/BF03321604
http://doi.org/10.2307/1129002
http://doi.org/10.1046/j.1365-263X.2003.00482.x
http://doi.org/10.1038/sj.bdj.4808062
http://www.ncbi.nlm.nih.gov/pubmed/8417772
http://www.ncbi.nlm.nih.gov/pubmed/16216095
http://doi.org/10.3390/healthcare8020086
http://doi.org/10.17796/jcpd.36.2.3163251527508338
http://doi.org/10.17245/jdapm.2019.19.6.369
http://www.ncbi.nlm.nih.gov/pubmed/31942452
http://doi.org/10.1111/pan.13307
http://www.ncbi.nlm.nih.gov/pubmed/29280239
http://doi.org/10.1016/j.jds.2013.02.022
http://doi.org/10.4103/jispcd.JISPCD_19_17
http://doi.org/10.1034/j.1600-0528.2002.300203.x
http://doi.org/10.1111/j.1600-0528.2005.00211.x
http://www.ncbi.nlm.nih.gov/pubmed/15853842
http://doi.org/10.1111/ipd.12106
http://www.ncbi.nlm.nih.gov/pubmed/24730711
http://doi.org/10.1037/a0030737
http://doi.org/10.5005/jp-journals-10005-1178
http://www.ncbi.nlm.nih.gov/pubmed/28494603
http://doi.org/10.1111/ipd.12543
http://doi.org/10.14219/jada.archive.1972.0289
http://doi.org/10.1111/j.1365-263X.2009.00976.x
http://www.ncbi.nlm.nih.gov/pubmed/19486376
http://doi.org/10.3390/dj7030068
http://doi.org/10.1111/cch.12343


Children 2022, 9, 328 17 of 17

53. Nicolas, E.; Bessadet, M.; Collado, V.; Carrasco, P.; Rogerleroi, V.; Hennequin, M. Factors affecting dental fear in French children
aged 5–12 years. Int. J. Paediatr. Dent. 2010, 20, 366–373. [CrossRef] [PubMed]

54. Rantavuori, K.; Lahti, S.; Hausen, H.; Seppä, L.; Kärkkäinen, S. Dental fear and oral health and family characteristics of Finnish
children. Acta Odontol. Scand. 2004, 62, 207–213. [CrossRef] [PubMed]

55. El-Housseiny, A.A.; Merdad, L.A.; Alamoudi, N.M.; Farsi, N.M. Effect of child and parent characteristics on child dental fear
ratings: Analysis of short and full versions of the children’s fear survey schedule-dental subscale. Oral Health Dent. Manag. 2015,
14, 245–246.

56. Bögels, S.M.; van Melick, M. The relationship between child-report, parent self-report, and partner report of perceived parental
rearing behaviors and anxiety in children and parents. Personal. Individ. Differ. 2004, 37, 1583–1596. [CrossRef]

57. Milgrom, P.; Mancl, L.; King, B.; Weinstein, P. Origins of childhood dental fear. Behav. Res. Ther. 1995, 33, 313–319. [CrossRef]
58. Moore, R.; Birn, H.; Kirkegaard, E.; Brødsgaard, I.; Scheutz, F. Prevalence and characteristics of dental anxiety in Danish adults.

Community Dent. Oral Epidemiol. 1993, 21, 292–296. [CrossRef]
59. Peretz, B.; Nazarian, Y.; Bimstein, E. Dental anxiety in a students’ paediatric dental clinic: Children, parents and students. Int. J.

Paediatr. Dent. 2004, 14, 192–198. [CrossRef]
60. 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. J. Pain Res. 2014, 7, 515.
61. Foster, R.L.; Park, J. An integrative review of literature examining psychometric properties of instruments measuring anxiety or

fear in hospitalized children. Pain Manag. Nurs. 2012, 13, 94–106. [CrossRef]
62. Manepalli, S.; Nuvvula, S.; Kamatham, R.; Nirmala, S. Comparative efficacy of a self-report scale and physiological measures in

dental anxiety of children. J. Investig. Clin. Dent. 2014, 5, 301–306. [CrossRef]

http://doi.org/10.1111/j.1365-263X.2010.01054.x
http://www.ncbi.nlm.nih.gov/pubmed/20545790
http://doi.org/10.1080/00016350410001586
http://www.ncbi.nlm.nih.gov/pubmed/15513417
http://doi.org/10.1016/j.paid.2004.02.014
http://doi.org/10.1016/0005-7967(94)00042-I
http://doi.org/10.1111/j.1600-0528.1993.tb00777.x
http://doi.org/10.1111/j.1365-263X.2004.00545.x
http://doi.org/10.1016/j.pmn.2011.06.006
http://doi.org/10.1111/jicd.12046

	Introduction 
	Material and Methods 
	Study Design and Ethical Approval 
	Participant Screening and Eligibility Assessment 
	Sample Size Calculation 
	Randomization and Blinding 
	Study Design 
	Screening Visit 
	Examination Visit 
	Treatment Visit 

	The Storybook Intervention 
	Outcome Measures 
	Intra-Examiner Reliability 
	Statistical Analysis 

	Results 
	General Characteristics of the Children and Their Parents 
	Anxiety and Behavioral Measurements 
	CFSS-DS 
	VCAS Scores 
	Frankl Scores 


	Discussion 
	Conclusions 
	References

