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Purpose: To evaluate the effectiveness of a dental storybook on parents’ knowledge about oral health of their children and to assess 
their perception of its effect in reducing dental anxiety levels among their children, as well as improving their oral health knowledge.
Patients and Methods: This was a two-arm parallel, single-blind, randomized controlled trial (RCT) which was performed at the 
pediatric dental clinics in the Dental University Hospital, King Saud University, Riyadh, Saudi Arabia. Parents of 88 children (6–8 
years old) were included in the present study. Parents and their children were randomly divided into two groups as follows: the 
intervention group (received the storybook and verbal oral hygiene instructions) and the control group (only received verbal oral 
hygiene instructions; same information included in the book). Three dental visits, including screening, examination/cleaning and 
treatment, were provided for each child. In the screening visit, baseline parental oral health knowledge was evaluated for all parents. 
Afterward, parental oral health knowledge was re-evaluated in the examination visit. In the treatment visit, a parental perception 
questionnaire was administered to parents following treatment to evaluate their satisfaction regarding the use of the storybook in 
reducing anxiety levels among their children.
Results: There was a significant improvement in the total knowledge score at the follow-up visit in the intervention group compared 
to the control group (P<0.0001). Overall, the majority of parents perceived the storybook as a useful source of information, and they 
found it to be effective in reducing dental anxiety levels among their children.
Conclusion: The dental storybook is an effective educational tool that can help parents become more knowledgeable about their 
children’s oral health. Moreover, parents perceived the storybook as an effective tool for enhancing their oral health knowledge and 
lowering their children’s dental anxiety.
Keywords: oral health, dental health education, parenting education

Introduction
Oral health is a key indicator of overall health, well-being and quality of life. Oral health is multifaceted and includes the 
ability to speak, smile, taste, chew, swallow and convey a range of emotions through facial expressions with confidence 
and without pain, discomfort and disease of the craniofacial complex.1 Inadequate oral health care can have significant 
adverse impacts on children and their families. Therefore, the adoption of proper oral health behaviors in children is 
critical in maintaining their oral health-related quality of life (OHRQoL),2 which is influenced by several factors, 
including but not limited to parental oral health knowledge, oral hygiene habits, attitudes and cultural beliefs.3,4

A primary goal of oral health is to ensure that people have adequate knowledge to control the determinants of their 
health.5 This is known as oral health literacy, which is defined as “the degree to which individuals have the capacity to 
obtain, process and understand basic health information and services needed to make appropriate oral health decisions”.6 

Nevertheless, many people lack the adequate knowledge about oral health. Consequently, oral diseases, most predomi
nantly dental caries, have become prevalent in many countries.7,8

Patient Preference and Adherence 2022:16 2271–2285                                                    2271
© 2022 Alsaadoon et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/ 
terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing 

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. 
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Patient Preference and Adherence                                                        Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 21 April 2022
Accepted: 12 August 2022
Published: 22 August 2022

P
at

ie
nt

 P
re

fe
re

nc
e 

an
d 

A
dh

er
en

ce
 d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://orcid.org/0000-0002-7950-5161
http://orcid.org/0000-0002-4767-4593
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


It is known that childhood practices determine oral health in adulthood. Thus, dental care must start at an early age. 
Because most children are unaware of the proper practices to maintain their health, they depend heavily on their 
guardians to address certain health behaviors and to establish their propensity and ability to achieve daily practices 
(dietary and hygiene) up to a certain age.9 Such practices are dependent on the parents’ knowledge, and children may 
suffer if their parents’ information is deficient.10,11

In general, the literature has emphasized that the average knowledge level of oral health among parents and care 
givers worldwide is unsatisfactorily low.9,10,12–14 Similarly, a considerable percentage of children worldwide have also 
displayed poor oral health knowledge.15–19

Several tools, ranging from simple and inexpensive measures to sophisticated and expensive measures, have been 
developed to raise awareness and disseminate knowledge among parents and their children. Among such measures, 
educational handouts on oral health to parents have successfully raised parental oral health awareness and demonstrated 
their effectiveness in improving their oral health knowledge.20–22 Moreover, community-oriented programs, internet videos 
and presentations are also promising methods to promote knowledge on oral health among parents.23–26 Additionally, oral 
health education among children has resulted in improvement of oral health knowledge and oral health-related behaviors.27–30

Given the pivotal role parents/guardians have on children’s oral health and behaviors, an increasing number of investiga
tions have focused on evaluating the role of parental/guardian literacy on child oral health outcomes.31,32 A systematic review 
of the literature has shown that poor oral health knowledge of parents is an important indicator of children’s poor oral 
hygiene.33 Moreover, parents with lower oral health literacy are less likely to seek dental care for their children compared to 
parents of higher oral health literacy,34,35 which may result in more fearful children in the dental office.36

Overcoming this fear is important to avoid the adverse effects of dental anxiety. Traditionally, there are various 
approaches to managing dental anxiety and fear ranging from basic to advanced approaches.37 One of the most 
significant approaches to overcoming dental anxiety is based on the social learning theory by Albert Bandura, which 
posits that individuals learn certain behaviors through imitation, observation and modeling.38 In the context of over
coming dental anxiety, this would include giving pediatric patients preparatory information before their dental visits, 
which may, in turn, decrease pain perception and discomfort.39 Additionally, the significance of preparatory information 
can be explained by the self-regulation theory (SRT), which holds that individuals will attempt to control their behavior 
based on expectations acquired from prior experience and information available to them.40,41

Given both the social learning theory and SRT, the provision of positive preparatory dental resources about forthcoming 
procedures can psychologically prepare pediatric patients for their dental visits and lower the disparity between the expected 
and the actual experience.42 On this basis, Fox and Newton found a reduction in dental fear among British children after 
exposing them to positive images of dentistry-related materials.42 Another study has reported a considerable reduction of 
dental anxiety levels after supplying children with audio-visual books prior to their dental appointments.43 As a result, 
presenting information and explaining procedures to children can be successful in reducing anxiety levels.

The existing literature has highlighted the importance of oral health education for children, reinforcing the need for the 
acquisition of healthy attitudes and habits in the entire family. However, there is a paucity of literature available regarding the 
effect of oral health-related information on parental oral health knowledge. To the best of our knowledge, no previous studies 
have been conducted to evaluate the impact of a dental storybook on the parental knowledge and their perception of such 
intervention in terms of improving their oral health knowledge and reducing dental anxiety levels among their children.

Thus, the aim of the present study was to determine the effect of a dental storybook on parents’ knowledge about oral 
health of their children and to assess the parental perception of the storybook in reducing dental anxiety levels among 
their children, as well as improving their oral health knowledge.

Materials and Methods
Study Design and Setting
This was a two-arm parallel, single-blind, randomized controlled trial (RCT) with an allocation ratio of 1:1. It was 
performed at the pediatric dental clinics in the Dental University Hospital, King Saud University located in Riyadh, Saudi 
Arabia. The study was conducted from January 2019 to March 2020.
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The present study was the second part of a previously conducted clinical trial. The previous study was 
a randomized clinical trial that evaluated the effectiveness of a specially designed dental storybook in reducing dental 
anxiety and improving behavior among children on examination and treatment plan visits followed by a restorative 
dental visit.44

Study Participants
The research participants of the trial were 6- to 8-year-old children who satisfied all of the following inclusion criteria: 
children had to be medically fit (classified as ASA I by the American Society of Anesthesiologists Classification);45 

children and their parents had to be able to speak and read Arabic (as the storybook is written in Arabic); and children 
had to require restorative dental treatments (occlusal fillings) requiring a local anesthetic in the upper arch. The exclusion 
criteria were as follows: children with special needs, including complete audio-visual impairment, learning difficulties 
and mental retardation; children whose parents were not Arabic speakers; children who had previously been treated with 
general anesthesia, nitrous or sedation; children with emergency dental needs, such as abscesses and cellulitis; and 
children suffering from dental phobia (where pharmacological intervention is required for treatment to proceed), as per 
their baseline anxiety measurements.

Study Procedure
The children attended a screening visit, where recruitment took place based on the inclusion and exclusion criteria. 
The selected children then attended the following two additional visits: one to complete an examination, and a final 
visit for restorative dental treatment. All three visits were performed by a senior pediatric dentistry resident (A.M.A.).

Visit 1: Screening
At this visit, the children underwent a basic oral examination to determine their suitability for inclusion in the study. 
Next, consent was obtained from the selected children’s parents/guardians.

The parents/guardians provided the children’s demographic data and completed a self-administered survey 
(Appendix 1) to establish their baseline knowledge of their children’s oral health. After that, the main investigator 
verbally explained to the parents/guardians certain key oral hygiene information and instructions, all of which were 
provided in the dental storybook. Finally, the independent study investigator randomly allocated the children to one of the 
two research groups.

The distribution of the dental storybook to the intervention group was performed by the independent study 
investigator. The investigator was also responsible for instructing the parents/guardians to read the dental storybook 
for their children once when it was received and one final time the day before the examination visit (twice in total). The 
independent study investigator played no part in evaluating the outcome measures.

Visit 2: Examination and Cleaning
The examination involved collecting the complete dental and medical history of the children from their parents/guardians. 
Additionally, intra- and extra-oral exams were conducted on the participating children, and radiographs were taken if 
required. The children were then subjected to prophylactic and fluoride treatments, and they were each given a tailored 
treatment plan. Next, to assess the impact of the dental storybook on the parents/guardians’ oral health knowledge, the 
parents/guardians completed the same knowledge survey to assess whether the storybook influenced their knowledge.

Visit 3: Treatment
At their final visit, the children underwent restorative treatment under local anesthesia. The parents/guardians also 
completed a survey on parental perception (Appendix 2) to examine the efficacy of the dental storybook in improving 
their oral health knowledge and in reducing their children’s dental anxiety.

Each of the three visits was conducted one week apart. Parents/guardians were permitted to attend all visits, and basic 
behavior guidance was followed. Any additional appointments the children required to complete their treatment were 
booked at the end of the study with the same dentist and dental assistant.
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Intervention: Dental Storybook
The purpose of the dental storybook was to prepare the children for their visits to the dental clinic. The book was written 
in a specific type of simple Arabic, and it featured cartoon characters and a distinct range of colors to create an engaging 
children’s story. The book described the stages of the first visit and other relevant information as follows: details of the 
prophylactic and topical fluoride treatments; details of the clinic and dental office waiting area; the roles of the dentist 
and dental assistant; and details of the dental instruments and what they are used for. Thus, the dental storybook aimed to 
familiarize the children with the reality of a visit to the dentist. At the end of the book, there was a special page dedicated 
to give parents even more detailed information as well as dental tips and suggestions.

To optimize the book, experts in childhood education and childhood Arabic reviewed it prior to its approval and 
registry with the Ministry of Culture and Information of Saudi Arabia (Registration number ISBN: 978–603-02-0122-8) 
(Figure 1).

Outcome Measures
A specially designed self-administered questionnaire about the parents’/guardians’ knowledge and perception regarding 
the use of a dental storybook for improving their oral health knowledge and reducing dental anxiety levels among their 
children was completed by one of the parents. The questionnaire contained three sections, namely, background 
information, parent’s knowledge and parent’s perception, with a total of 36 questions.

The background information questionnaire was administered to all parents/guardians at the screening visit, and it 
consisted of 25 questions covering demographic information, dental care pattern and behavioral information.

The knowledge questionnaire was administered to all parents/guardians during the screening and examination visits, 
and it consisted of five questions which were fully covered in the dental storybook. These questions were covering the 
parental knowledge regarding brushing frequency, the age of first dental visit, frequency of dental visits, the impact of 
infection in primary teeth and the association between visiting a dentist at a young age with dental anxiety 
(Appendix 1).

The American Academy of Pediatric Dentistry reference manual was used to determine the correct answers regarding 
the parental oral health knowledge.46

Figure 1 The cover of the book entitled, “My First Visit to the Dentist”.
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The perception questionnaire was administered at the treatment visit, and it was administered only to the parents/ 
guardians of the intervention group. This questionnaire consisted of eight questions covering the parental perception of 
the following aspects: the usefulness of information included in the book; the explanation of the dental visits in a simple 
manner; the knowledge acquired from the storybook, the ease of following and understanding by the child; the impact 
of the storybook on the child’s anxiety; and the role of the storybook in fostering acceptance of dental visits 
(Appendix 2).

Validity and Reliability of the Questionnaires
The questionnaires were developed in the English language, and they were then translated to Arabic by a certified 
translation agency followed by translation into the English language to test the reliability of the translation.

The content validity of the questionnaire was assessed by three content experts. The primary objectives of the pre-test 
study were to assess the appropriateness, importance and phrasing of each question. The experts were nominated on the 
basis of either experience in epidemiological and/or pediatric dentistry research as evidenced by the number of 
publications in that field or significant clinical work experience. Minor changes were made to the questionnaires in 
response to the experts’ feedback to increase the comprehensiveness of the questions.

To ensure face validity, a subgroup of ten parents who did not participate in the study were asked to complete the 
questionnaire to evaluate their understanding and comprehension of the questionnaire. Moreover, after a period of 2 
weeks, parents/guardians were asked to complete a second copy of the questionnaire to assess the test-retest reliability. 
The agreement of the questionnaire results was assessed using Cohen’s kappa statistic, which resulted in an average k of 
0.82, indicating good reproducibility and reliability.

Sample Size
The power of the sample was calculated using the G power sample power calculator (University of Kiel, Kiel, 
Germany).47 A total sample size of 88 was required 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%, the estimated sample size of 105 
was required.

Randomization and Blinding
The children were randomly assigned to one of the following two groups according to the block randomization approach: 
intervention group, children received the dental storybook; and control group, children did not receive the dental 
storybook. The equal allocation of the children to the two groups was completed by an independent study investigator 
who used opaque, sealed and sequentially numbered envelopes to conceal the allocations from the main investigator. The 
main investigator (outcome assessor, A.M.A.) was blinded to the group allocations.

Ethics
The present study was performed in accordance with the Declaration of Helsinki and followed CONSORT guidelines. 
The study was granted ethical approval by the Institutional Review Board (IRB) at the College of Medicine, King Saud 
University (research designation E-18-3190), and it was also approved by the Ethics Committee of the College of 
Dentistry Research Center (CDRC) of King Saud University (research designation No. PR 0104). This study was also 
registered at the ISRCTN (study ID ISRCTN44193972). Informed consent was obtained from all the subjects involved in 
the study.

Statistical Analysis
Continuous variables with normal distribution were reported as mean values (standard deviation, SD), and continuous 
variables with skewed distribution were presented as median values (interquartile range, IQR). Categorical variables 
were reported as numbers and percentages. Pearson’s Chi-squared test and Fisher’s exact test were used to investigate the 
differences between the parents’ responses to each knowledge item of the questionnaire at each visit. The McNamara test 
was used to assess the change in parents’ response with time. We also performed the Mann–Whitney test to calculate the 
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knowledge score and compare it between the study groups at different visits. Moreover, the Wilcoxon test was used to 
assess the change in the knowledge score within each group. Likert scale responses for both knowledge and perception 
questionnaires were dichotomized by collapsing strongly agree and agree into one category, “agree”. Strongly disagree, 
disagree, and neutral were collapsed into the second category “disagree”.

Finally, a multivariate mixed-effects negative binomial regression model was developed to assess the effect of the 
intervention on the knowledge score after controlling for previous dental visits, parental education, and family income. 
These factors were chosen based on previous studies related to parental oral health knowledge.

The significance level for all tests was set as p ≤ 0.05, and data were analyzed using SAS 9.4 software (SAS Institute, 
Inc., Cary, NC, USA).

Results
Figure 2 shows a flowchart of the parents/guardians who participated during each trial phase as follows: enrollment, 
allocation, follow-up and data analysis.

Figure 2 CONSORT flow diagram: the flow of participants during each trial phase. 
Notes: Adapted from: Schulz KF, Altman DG, Moher D, CONSORT Group. CONSORT 2010 Statement: Updated Guidelines for Reporting Parallel Group Randomised 
Trials. PLoS Med. 2010;7(3):e1000251.64 Copyright: © 2010 Schulz et al. Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/legalcode). 
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1000251.
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The demographics of the population are depicted in Table 1. The sample consisted of 88 children aged 6–8 years old 
(mean age of 7.08 ± 0.76 years) who either received the storybook (n = 43, 48.9%) or did not (n = 45, 51.1%). The 
children who participated in the study were mostly Saudis (n = 79, 89.8%), and the majority of the families who 
participated in the study were middle class (n = 47, 53.4%). Many parents (n = 38, 43.2% fathers; n = 42, 47.7% 
mothers) had a bachelor’s degree. The majority of children were accompanied by their fathers, who were accountable for 
reading the book to them (n = 46, 52.3%). According to the parents’ responses, 43 of the children had previously visited 
the dentist (48.9%), whereas 45 children had not previously visited the dentist (51.1%).

In general, there were no significant differences in the background characteristics between the two groups.
Table 2 shows the baseline knowledge among the parents of our sample. More than half of the parents in both groups knew 

about the frequency of brushing and dental visits. Moreover, the majority of the parents knew that infection in primary teeth 
can harm the permanent teeth. In contrast, most of the parents in both groups were lacking sufficient knowledge regarding the 

Table 1 Background Characteristics According to Study Group

Total Intervention Group Control Group p valuea

Frequency (%) Frequency (%) Frequency (%)

Nationality of child >0.99b

Saudi 79 (89.8) 39 (90.7) 40 (88.9)

Non-Saudi 9 (10.2) 4 (9.3) 5 (11.1)

Gender of child 0.66
Male 41 (46.6) 19 (44.2) 22 (48.9)

Female 47 (53.4) 24 (55.8) 23 (51.1)

Age of child 0.60
6 22 (25) 12 (27.9) 10 (22.2)

7 37 (42.1) 19 (44.2) 18 (40)

8 29 (32.9) 12 (27.9) 17 (37.8)

Previous dental visits >0.99
Yes 43 (48.9) 21(48.8) 22 (48.9)

No 45 (51.1) 22 (51.2) 23 (51.1)

Family income 0.83b

Less than 7700 SARc 32 (36.4) 17 (39.5) 15 (33.3)

7700–22,900 SAR 47 (53.4) 22 (51.2) 25 (55.6)
More than 22,900 9 (10.2) 4 (9.3) 5 (11.1)

Father education 0.19
High school or less 29 (32.9) 18 (41.9) 11 (24.4)

Bachelor 38 (43.2) 15 (34.9) 23 (51.1)
High education 21 (23.9) 10 (23.3) 11 (24.4)

Mother education 0.76b

High school or less 36 (40.9) 19 (44.2) 17 (37.8)

Bachelor 42 (47.7) 20 (46.5) 22 (48.9)

High education 10 (11.4) 4 (9.3) 6 (13.3)

School type of child 0.90
Governmental 67 (76.1) 33 (76.7) 34 (75.6)

Private 21 (23.9) 10 (23.3) 11 (24.4)

Relationship to child 0.52
Mother 42 (47.7) 19 (44.2) 23 (51.1)
Father 46 (52.3) 24 (55.8) 22 (48.9)

Notes: aCalculated using the Pearson’s Chi-squared test; bCalculated using Fisher’s exact test; cSAR (Saudi Riyal) = 3.75 USD.
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time of the first dental visit and the effect of an early dental visit on the child’s anxiety. However, there was no statistically 
significant differences between the two study groups regarding the baseline knowledge.

Table 3 shows the follow-up knowledge of the parents. Regarding the age of the first dental visit, there was 
a statistically significant difference between the intervention and control group, in which 67.44% of the intervention 
knew the correct answer compared to only 13.33% of the control group (p < 0.0001). Moreover, almost all the parents 
(93%) in the intervention group correctly answered the question regarding the frequency of dental visits compared to 
60% of the control group (p = 0.0003). Regarding the effect of dental infection of primary teeth on permanent dentition, 
approximately 84% of the intervention group correctly answered this question compared to 51% in the control group (p = 
0.001). Furthermore, the majority of the parents in the intervention group (83.7%) knew the right answer when they were 
asked about the relationship between visiting the dentist at a young age and dental anxiety compared to 26.7% in the 
control group (p < 0.0001). In contrast, no statistically significant differences were found between the study groups when 
parents were asked about the number of times they thought their children should brush their teeth in a day (p = 0.10).

Table 2 Parents’ Response to the Knowledge Questions at Baseline

Intervention Control p value*

Wrong 
Answer 
Frequency (%)

Correct 
Answer 
Frequency (%)

Wrong 
Answer 
Frequency (%)

Correct 
Answer 
Frequency (%)

How many times do you think your child should 

brush his/her teeth a day?

20 (46.5) 23 (53.5) 20 (44.4) 25 (55.6) 0.85

When should your child start seeing a dentist? 36 (83.7) 7 (16.3) 39 (86.7) 6 (13.3) 0.70

How frequent do you think your child should visit 
a dentist?

24 (55.8) 19 (44.2) 23 (51.1) 22 (48.9) 0.66

Infections in primary teeth can harm the permanent 
teeth

18 (41.9) 25 (58.1) 20 (44.4) 25 (55.6) 0.81

Visiting a dentist at a young age will increase the 
child’s anxiety

28 (65.1) 15 (34.9) 32 (71.1) 13 (28.9) 0.55

Note: *Calculated using Pearson’s Chi-squared test.

Table 3 Parents’ Response to the Knowledge Questions at the Follow-Up

Intervention Control p value

Wrong 
Answer 
Frequency (%)

Correct 
Answer 
Frequency (%)

Wrong 
Answer 
Frequency (%)

Correct 
Answer 
Frequency (%)

How many times do you think your child should 

brush his/her teeth a day?

7 (16.3) 36 (83.7) 14 (31.1) 31 (68.9) 0.10*

When should your child start seeing a dentist? 14 (32.6) 29 (67.4) 39 (86.7) 6 (13.3) < 0.0001*

How frequent do you think your child should visit 
a dentist?

3 (7) 40 (93) 18 (40) 27 (60) 0.0003**

Infections in primary teeth can harm the permanent 
teeth

7 (16.3) 36 (83.7) 22 (48.9) 23 (51.1) 0.001*

Visiting a dentist at a young age will increase the 
child’s anxiety

7 (16.3) 36 (83.7) 33 (73.3) 12 (26.7) < 0.0001*

Notes: *Calculated using Pearson’s Chi-squared test. **Calculated using Fisher’s exact test.
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Tables 4 and 5 illustrate the changes in the parents’ knowledge across time in both groups. There was a significant 
improvement in the parents’ knowledge in the intervention group in all the items of the knowledge questionnaire. Specifically, 
70% of the parents who gave a wrong answer about the frequency of tooth brushing in the first visit knew the correct answer 
after the intervention (p = 0.0010). Additionally, 66% of the parents who did not know the age of the first dental visit answered 
it correctly in the second visit (p < 0.0001). Moreover, 87% of parents who gave a wrong answer regarding the frequency of 
dental visits in the first visit answered it correctly in the second visit (p < 0.000). In addition, 66% of parents who were not 
aware that infections in the primary teeth can harm the permanent dentition became aware after the intervention (p = 0.0034). 
Furthermore, 75% of parents who believed that visiting the dentist at a young age would increase their children’s dental 
anxiety reconsidered their answers in the second visit (p < 0.0001). In contrast, there were no statistically significant 
improvements in knowledge among parents in the control group (Table 5).

Table 6 illustrates the differences of the total knowledge score between the study groups during the study period. There was 
no statistically significant difference in the total knowledge score between the study groups at baseline (p = 0.95). However, 
we found a significant difference in the total score at the follow-up visit with a median score of 4 (IQR = 1) in the intervention 

Table 4 Changes in the Parents’ Knowledge Across Time in the Intervention Group

Intervention Group Follow-Up

Before Wrong Answer 
Frequency (%)

Correct Answer 
Frequency (%)*

Total p value**

How many times do you think your child 
should brush his/her teeth a day?

Wrong answer 6 (30) 14 (70) 20 0.001
Correct answer 1 (4.4) 22 (95.7) 23

When should your child start seeing a dentist? Wrong answer 12 (33.3) 24 (66.7) 36 < 0.0001
Correct answer 2 (28.6) 5 (71.4) 7

How frequent do you think your child should 

visit a dentist?

Wrong answer 3 (12.5) 21 (87.5) 24 < 0.0001
Correct answer 0 (0) 19 (100) 19

Infections in primary teeth can harm the 

permanent teeth

Wrong answer 6 (33.3) 12 (66.7) 18 0.003
Correct answer 1 (4) 24 (96) 25

Visiting a dentist at a young age will increase the 

child’s anxiety

Wrong answer 7 (25) 21 (75) 28 < 0.0001

Correct answer 0 (0) 15 (41.7) 15

Notes: *Row percent. **Calculated using the McNamara test.

Table 5 Changes in the Parents’ Knowledge Across Time in the Control Group

Control group Follow-Up

Before Wrong Answer 
Frequency (%)

Correct Answer 
Frequency (%)*

Total p value**

How many times do you think your child 

should brush his/her teeth a day?

Wrong answer 8 (40) 12 (60) 40 0.24
Correct answer 6 (24) 19 (76) 24

When should your child start seeing a dentist? Wrong answer 37 (94.9) 2 (5.1) 39 1.00
Correct answer 2 (33.3) 4 (66.7) 6

How frequent do you think your child should 

visit a dentist?

Wrong answer 15 (65.2) 8 (34.8) 23 0.23
Correct answer 3 (13.6) 19 (86.4) 22

Infections in primary teeth can harm the 

permanent teeth

Wrong answer 18 (90.00) 2 (10.00) 20 0.69
Correct answer 4 (16.00) 21 (84.00) 25

Visiting a dentist at a young age will increase the 

child’s anxiety

Wrong answer 27 (84.38) 5 (15.63) 32 1.00

Correct answer 6 (46.15) 7 (53.83) 13

Notes: *Row percent. **Calculated using the McNamara test.
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group compared to 2 (IQR = 1) in the control group (p < 0.0001). The within group analysis showed a significant improvement 
in the total knowledge score among the intervention group, in which the median knowledge score improved from 2 (IQR = 2) 
at baseline to 4 (IQR = 1) after the intervention (p < 0.0001). However, there was no statistically significant improvement in the 
total knowledge score among parents in the control group at the follow-up visit (p = 0.36).

Furthermore, multivariate mixed-effects negative binomial regression model was to assess the effect of the interven
tion on the knowledge score after controlling for previous dental visits, parental education, and family income. None of 
these factors had a significant effect on the relationship between the intervention and the knowledge score.

The majority of parents (95%) perceived the storybook as an informative source with valuable information, and it 
increased their knowledge towards routine dental visits. Moreover, all parents agreed that the storybook explained the 
process of visiting the dentist in a simple manner and that it was easy for their children to follow and understand. Most of 
the parents (81%) found that the storybook was effective in reducing dental anxiety levels among their children and that 
it helped them to accept the dental visits (Table 7).

Table 6 Difference in the Total Knowledge Score Between the Study Groups

Knowledge Score at 
the Baseline Median 
(IQR)

Knowledge Score at 
the Follow-Up Median 
(IQR)

p value

Intervention 2 (2) 4 (1) < 0.0001*

Control 2 (2) 2 (1) 0.36*

p value 0.95** < 0.0001**

Notes: *Calculated using the Wilcoxon test. **Calculated using the Mann–Whitney test.

Table 7 Parental Perception of the Storybook

Questions Frequency (%)

The book was informative with valuable source of information.
Agree 41 (95.4)

Neither Agree/disagree 2 (4.7)

The book explained the process of visiting the dentists in 
a simple way.
Agree 43 (100)

The book has increased our knowledge towards routine dental 
visit.
Agree 41 (95.4)

Neither Agree/disagree 2 (4.7)

The book was easy for my child to follow and understand.
Agree 43 (100)

The book has made my child less anxious about visiting the 
dentist.
Agree 35 (81.4)

Neither Agree/disagree 4 (9.3)

Disagree 4 (9.3)

The book has helped my child become more accepting of dental 
visits.
Agree 35 (81.4)

Neither Agree/disagree 5 (11.6)

Disagree 3 (7)
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Discussion
Parental oral health education is important to ensure that proper oral health practices are employed for their children. 
To our knowledge, this is the first study to investigate the role of a dental storybook in improving parental oral health 
knowledge and assess the parents’ perception regarding the use of the storybook in improving their oral health 
knowledge and reducing dental anxiety levels among their children. Our findings indicated a significant improvement 
in parents’ knowledge after using the storybook. The findings of this study were consistent with several randomized 
controlled trials (RCTs) that have studied information leaflets aimed specifically at parents and claimed that using 
educational printed materials has a significantly positive effect on the acquisition of information regarding tooth 
avulsion, orthodontic problems and oral habits.20,21,48 Alsada et al reported an improvement of 32% in knowledge of 
infant oral health among mothers and early childhood educators after viewing an audio-visual aid.49 Moreover, Kaste 
et al reported an improvement in oral health knowledge for pregnant women after attending an oral health lecture 
within a prenatal program.50 Rothe et al found a significant improvement in oral health knowledge among parents 
after attending an infant oral health education program.24 Furthermore, Bates and Riedy reported improvements in 
knowledge of oral health among pregnant women and mothers of young children after the women watched an online 
oral health commercial.51 Additionally, Amin et al reported that a one-time oral health educational workshop was 
effective in improving parental knowledge with respect to their children’s oral health in African immigrants.25

Nevertheless, none of the abovementioned studies had a control group. One non-blinded quasi-experimental study has 
been performed using parents and found that a web-based educational film is an effective method to improve parental 
oral health knowledge, but the parents were not randomly assigned to the control or intervention groups.26

There is increasing awareness among health professionals that health information in a format that the patient can 
understand needs to be provided to improve their knowledge. Based upon differences in learning styles, various 
educational methods can be effective in oral health educational programs.52 These formats include verbal information, 
written information, audiotapes, videotapes, follow-up phone calls, E-mail communication with their doctor and 
websites to access additional information.53 According to a communication–behavior change model, oral health 
educational programs based on an information persuasion method have a favorable impact on an individual’s 
knowledge.54

The findings of the present study demonstrated the power of information disseminated to parents through printed 
materials. In a written format, material must be eye-catching, concise, contain only the most important details and avoid 
the use of medical jargon. The effectiveness of the specially designed storybook in the present study may have resulted 
from its content, simple language and attractive drawings, which corroborated the findings of similar studies, which have 
reported that educational approaches that are more engaging show more effectiveness in knowledge acquisition and are 
easily recalled and described in greater detail than those that are less engaging.21,55 Similarly, qualitative studies have 
indicated that mothers prefer pictorial presentations and simple layouts to improve their understanding of oral health.56,57 

These findings are supported by experimental psychology research, indicating that humans prefer visual information over 
text-based information, which is a phenomenon known as the “picture superiority effect”.58

Importantly, no single instructional method suits all learners. The results of the present study agreed with other 
studies, which have shown that parents benefit more with verbal and written health information compared to verbal 
information only.53,59 Lees and Rock determined that there are no significant differences in knowledge scores among 
written, verbal and video tape methods of oral hygiene instructions for fixed orthodontic patients, and they reported that 
all methods have equivalent results,60 which contradicted our findings. The differences may be attributed to the time 
interval for questionnaire administration. The time interval between baseline and the follow-up questionnaire was 8 
weeks in their study, and it was only 1 week in our study, which may have affected the ability to recall information. 
Moreover, we cannot conclusively state that the present findings are applicable to adult patients providing their own care 
as compared to parents providing care to their children.

Overall, the findings of the present study showed that parents in the intervention group were satisfied about the 
storybook. Almost all parents found the storybook as an educational resource with useful information that improved their 
understanding of the importance of regular dental checkups. All parents believed that the storybook explained the 
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procedure of seeing the dentist in a straightforward manner that was easy to follow and comprehend for their children. 
Furthermore, the majority of parents found that the storybook was useful in lowering dental anxiety in their children and 
in helping them accept dental visits.

Parental oral health knowledge has been reported by many authors to be considerably affected by sociodemographic 
characteristics.61–63 However, in the present study, there were no differences in the total knowledge score across parents 
with various background characteristics, which may have been attributed to the homogenous sample in the present study 
because we recruited parents seeking dental treatment for their children at a governmental hospital. Moreover, our 
findings were consistent with other studies that did not find any relationships between parental sociodemographic 
characteristics and levels of oral health knowledge.24,26,51

The present study had several limitations. First, the short interval time between the storybook administration and the 
follow-up questionnaires may have affected the retention of information. It would be interesting to study the knowledge 
level over a longer period of time. However, due to the COVID-19 pandemic, long-term retention of information was 
unattainable. Moreover, we were unable to assess whether the storybook improves the oral health practices of parents and 
children. Thus, a long-term follow-up should be completed to determine permanent changes in practice habits. Finally, 
because the cohort of the present study consisted of parents who could speak Arabic and were seeking dental treatment at 
King Saud University, our results cannot be generalized to other populations.

Despite the abovementioned limitations, the present study also had strengths. To the best of our knowledge, this is the 
first study to determine the effect of a dental storybook on parents’ knowledge about oral health and to assess the parental 
perception of the storybook in improving their oral health knowledge and in reducing dental anxiety levels among their 
children in the form of a RCT with blinding, which made the study groups more comparable and minimized bias and 
confounding. Moreover, the design and simple language used in the storybook fulfilled its value as a valuable informa
tion tool regarding parental oral health education.

Further research is needed to elucidate the long-term effects of various tools of information and to determine whether 
the improved oral health knowledge contributes to better oral health outcomes.

Conclusion
The dental storybook is a suitable tool to impart oral health information and is considerably effective for short-term 
improvement of parental oral health knowledge.

Additionally, parents perceived it as a useful source of information, and an effective tool in improving their oral 
health knowledge and reducing dental anxiety levels among their children.
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