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Introduction 

One of the most popular chronic human illnesses is 
dental caries. Recently, newer strategies were used for 
prevention of dental caries and conservation of tooth 
structure instead of disease management by 
restorative treatment. Strategies used to prevent caries 
include tooth brushing, dental flossing, fluoride 
application, pit-and-fissure sealants, the use of sugar 
substitutes, the development of a dental caries 
vaccine, and the role of primary caregiver or parents 
for children [1]. Unfortunately, many children even 
those as young as one year affected with dental caries. 
Dental caries causes difficulties in chewing and 
phonation, pain and esthetic problems, affecting a 
child’s self-confidence, weight and growth. Also, 
about 94 percent of children diagnosed with caries 
develop caries in the permanent dentition [2]. Oral 
health education is one of the measures 
recommended by the Ministry of Health to promote 
oral hygiene, especially from early childhood in the 
preschool stage, which corresponds to the 
establishment of habits [3]. The parents or primary 

caregiver plays vital role in regulating the interaction 
between the child and its surroundings through the 
dietary habits, oral hygiene and other preventive 
behaviors and services provided to the child. 
Therefore, it is important to provide proper dental 
health information to parents. Smartphones and 
tablets provide variety of health-related applications. 
In this sense, electronic mobile based health 
interventions could benefit a huge number of 
individuals by making information available even 
with the absence of physical and human resources. 
Therefore, the use of electronic applications for oral 
health education can be very helpful [2]. Several 
researches have shown that tele dentistry using instant 
messages for the diagnosis and treatment planning of 
dental caries in children with mixed dentition is 
reliable and efficient [4]. The use of mobile phone 
cameras for caries screening was tested [5]. Also, 

improvement in dental health [6]. Videoconference as 
a treatment planning modality for patients in need of 
prosthetic rehabilitation and real-time telemedicine to 
exchange expert opinions in the field of pre-implant 
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Abstract 
Purpose: To estimate the impact of providing mobile educational messages on prevention of dental caries in group of 
preschool children.  
Materials and methods:  100 high caries risk children aged between 3 and 5 years from both genders were randomly 
allocated into two groups (n=50) regarding to receiving educational messages: test group; included children whose parents 
received educational messages and control group; included children whose parents didn’t receive any messages. Every 14 
days the test group received educational messages via Whats Application Messenger (WhatsApp). Visible plaque index 
(VPI), the decayed, missed, filled (dmf) and the International Caries Detection and Assessment System (ICDAS) indices 
were measured at the start of the study, 3-, 6- and 9-month follow-ups, whereas Health Literacy levels and dietary habits 
were determined by HEALS literacy questionnaire at the start of the study and 9-month follow-up. 
Results: Educational messages increased parental HEALS scores, enhancing children’s oral health and reducing the 
severity of dental caries. 
Conclusion: Mobile educational messages provided through WhatsApp were efficient in reducing dental caries among 
preschool children and enhancing health literacy of the parents. 
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dental assessment were evaluated [7]. With over 300 
million users globally, Whats Application Messenger 
(WhatsApp) is one of the most popular smartphone 
applications [2]. It simply requires a wireless fidelity 
(Wi-Fi) internet network so that people can link 
through free electronic messages [8,9]. WhatsApp has 
been proved to be a viable tool for patients-
professionals contact as well as for dissemination of 
health-related information [10]. With this in mind, 
the goal of the present research was to see how 
efficient mobile educational messages sent through 
WhatsApp are at preventing dental caries in 
preschool children of a given population. 
 

Material And Methods 

This was a single-blinded, parallel, and observational 
study with 9- months follow up period. It was carried 
out on 100 high caries risk children aged between 3 
and 5 years of both genders attending outpatient’s 
dental clinic of Pediatric Dentistry at Faculty of 
Dentistry, Girl's branch, Al-Azhar University. The 
Research Ethics Committee, Faculty of Dental 
Medicine for Girls, Al-Azhar University authorized 
the current research (code: REC-PE-21-14). Before 
each child’s participation in the research, his or her 
parents signed a written informed consent form. The 
following selection criteria were used to recruit 
parents and children [2]. High caries risk children 
who are aged 3 to 5 years, as defined by the Caries 
Risk Assessment Form for 0- to 6-year-old criteria [11]. 

This includes children who consume bottle with 
anything other than water before going to bed and 
had caries lesions or restoration in last 24 months. 
Regarding the International Caries Detection and 
Assessment System (ICDAS) guidelines, [1,2]. 
Children with a score of 3 or less (no cavities). Also, 
parents or caregivers with smartphone with internet 
connection, who signed a written informed consent 
form and who already have WhatsApp on their 
devices, or who agreed to install it were eligible to 
participate in the research. 
 

Sample size calculation 

Calculation was estimated using CDC Epi Info 
program version 7.2.0.1 (Atlanta, USA) assuming a 
power of 80%, alpha=0.05 and attrition of 30% to 
detect significant difference in the effectiveness of 

messages sent via smartphones on prevention of 
dental caries in group of preschool children compared 
to control group receiving no educational messages. A 
total sample of 80 parents and children (40 each 
group) is needed based on the criteria and outcomes 
described by previous study [1,3]. The sample was 
increased to 100 (50 each group) due to the 
expectation of missed data. 
 

Subjects grouping 

Parents and children were randomized into two equal 
groups (n=50) based on parameters of stratification, 
as follows: the ICDAS index, caries risk assessment 
and age of children: group I (test group): received 
educational messages via WhatsApp and group II 
(control group): didn’t receive educational messages. 
 

Interventions 

Every 14 days, mobile educational messages about 
dental caries prevention were delivered to the test 
group’s parents or caregivers by WhatsApp. These text 
messages which included dietary recommendations 
and recommendation on how to brush your teeth, 
were written with in plain Arabic to make them easier 
to understand. In order to confirm the compliance 
and involvement in the research, parents of the test 
group were asked to turn on the read verification 
feature. All parents and children were called for 
follow up at 3-, 6- and 9- months. An experienced 
dentist evaluated the kids to determine the primary 
results and provided dental prophylaxis afterward. On 
the decalcified surfaces (ICDAS=1 or 2) fluoride 
varnish was used, if necessary, while localized enamel 
lesions (ICDAS=3) were sealed with glass ionomer 
cement. 
 

Measurements and outcomes 

 Oral and dental examination for all children was 
performed by a trained dentist at the beginning, 3-, 6- 
and 9-months follow up visits (Fig.1). The visible 
plaque index (VPI) was first calculated by examining 
the buccal surfaces of six primary teeth (#55, #53, #51, 
#71, #73 and #75) (14). Subsequently, all teeth surfaces 
were cleaned then dried to evaluate dental caries using 
the decayed, missed, filled index (dmf) and the 
international caries detection and assessment system 
index (ICDAS).
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Figure 1: Oral examination 

 
Additionally, Health Literacy Scale was used to 
measure the health literacy levels of parents or 
caregivers [2]. The Health Literacy Scale (HEALS) was 
translated into Arabic language and applied on google 
forms in the form of sheet containing 9 questions 
regarding the abilities required for the proper health 
information consumption. These data were gathered 
at the start of the study and at the end of nine- month 
follow up period. Also, parents or caregivers were 
asked a series of questions that included 
socioeconomic and health-related information on 
their children such as date of birth, sex, and 
educational status. 
 

Statistical method 

The Statistical Package for Social Sciences (SPSS) 
version 24 was used for data management and 
statistical analysis. Fisher’s exact test was used to 
examine differences in categorical variables. Means 
and standard deviations as well as medians and ranges 
were used to summarize numerical data. The 
Kolmogrov-Smirnov and Shapiro-Wilk tests were used 
to look for normality in the data. Numbers and 
percentages were used to summarize categorical data. 
The independent t test was used to compare the two 

groups on normally distributed numeric variables, 
and the Mann Whitney test was used to confirm 
robustness. Overtime comparisons were made using 
repeated measure ANOVA and the Bonferroni post 
hoc test. A paired t test was used to compare scores 
before and after. P-values are always two-sided. P-
values of less than 0.05 were deemed statistically 
significant. 
 

Results 

Clinical parameters 

Visible Plaque index 

For Group I: the mean VPI was 1.1±0.5 at the 
baseline that changed to 1.0 ±0.5, 1.0 ±0.5 and 1.0 
±0.5 after 3, 6 and 9 months respectively; this was 
statistically significant with p value <0.001. For Group 
II: the mean VPI was 1.4±0.3 at the baseline that 
changed to .1.4 ±0.3, 1.6 ±0.4 and 1.6 ±0.4 after 3, 6 
and 9 months respectively; this was statistically 
significant with p value <0.001. Pairwise comparison 
revealed that all time intervals comparisons are 
statistically significant except comparing 6 and 9 
months in the two groups. (=Fig.2).

 

 
Figure 2: Line chart representing mean of VPI of the studied groups’ overtime. 
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Dmf index 

For Group I: the mean dmf was 3.9 ±1.0 at the 
baseline that changed to 3.9 ±0.9, 4.0 ±0.9 and 4.2 
±1.1 after 3, 6 and 9 months respectively; this was 
statistically significant with p value <0.001. For Group 
II: the mean dmf was 4.3 ±1.1 at the baseline that 

changed to 4.5 ±1.2, 5.0 ±1.3 and 5.4 ±1.6 after 3, 6 
and 9 months respectively; this was statistically 
significant with p value <0.001. Pairwise comparison 
revealed that in group I; 3 months is statistically 
significant from 6 months while in group II all time 
intervals comparisons are statistically significant. 
(Fig.3).

 

 
Figure 3: Line chart representing mean of dmf of the studied groups’ overtime. 

 
ICDAS 

For Group I: the mean ICDAS was 0.42±0.17 at the 
baseline that changed to 0.43±0.17, 0.45 ±0.17 and 
0.47 ±0.16 after 3, 6 and 9 months respectively; this 
was statistically significant with p value =0.015. For 

Group II: the mean ICDAS was 0.58±0.16 at the 
baseline that changed to 0.61 ±0.17, 0.66 ±0.18 and 
0.70 ±0.20 after 3, 6 and 9 months respectively; this 
was statistically significant with p value <0.001. 
Pairwise comparison revealed that all time intervals 
comparisons are statistically significant. (Fig.4).

 

 
Figure 4: Line chart representing mean of ICDAS of the studied groups’ overtime. 

 
Survey data 

Comparison between groups was comparable 
regarding all the questions and total scores before 
intervention. P≤ 0.05 is statistically significant. After 
intervention, the test group improved in all measures, 
with 92.0 percent caring about health compared to 
74.3 percent of the control group, which was 
statistically significant (p value = 0.026). The mean 
knowledge score was 6.7±1.3 at baseline that changed 
to 8.0±1.6 representing 19% increase from the 
baseline, this was statistically significant p<0.001. 

Participants who didn’t take care of their teeth and 
start to take care were 9 from 50 (18.0%). 
 

Discussion 

Caries is an infection disease that destroys the enamel 
of the tooth. Dental caries has a negative impact on 
the health and well-being of children. Despite 
preventive measures, tooth decay is a worldwide 
problem. As soon as the child’s first tooth emerges, he 
or she is subjected to caries. Most children under the 
age of five spend the majority of their time with their 
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parents. The knowledge and practices of parents have 
an effect on their children’s dental health [15]. 
Epidemiological studies are important for oral health 
education, monitoring trends in dental caries and for 
assessing the dental needs. Therefore, the goal of the 
present epidemiologic research was to see how 
efficient mobile educational messaging is at 
preventing dental caries among preschool children. 
This study found that mobile phone applications, 
including texting via WhatsApp Messenger in 
particular, have been found to be effective for 
increasing levels of health education of parents. 
Another research found that, using WhatsApp 
Messenger as a tool to prevent oral diseases resulted 
in considerable reduction of teen’s dental plaque [16]. 
In the current study, we selected children aged 
between 3 and 5 years because it is thought that 
excellent dental habits planted in children early in life 
will stick with them throughout their lives. Because 
variation in parental employment and income lead to 
differences in children’s dental health, all of the study 
participants were chosen from similar socioeconomic 
backgrounds. In the present study ICDAS system was 
used for caries detection as it  is suitable for detection 
of any carious changes in tooth occlusal surfaces, 
proximal surfaces, smooth surfaces, root surfaces, 
restorations and sealants. The findings of this study 
result in better oral health status of preschool children 
of the test group. This was indicated by high 
percentage of children in the test group who had no 
changes in their maximal ICDAS. This was in 
agreement with other study [17] which found that, 
educational messages had a positive influence on the 
vulnerable groups’ involvement and attitudes toward 
ECC. Also, the average dmf of the control group was 
increased with time, while the average dmf of the test 
group remain stable. The mean VPI in the test group 
was decreased over the follow up period, while in the 
control group the mean VIP was increased. This was 
in disagreement with other study [14]. which stated 
that VIP was stable in the two groups over 6 months 
with minimal tendency of decrease. This can be 
explained by the practical difficulties of parents in 
following professional recommendations about oral 
hygiene, mainly because children’s negative 
behaviors. Another study agreed with the present 
study which found that, the visible plaque index for 
the experimental group decreased considerably 
between the start of the study and the T1 follow up 
[18]. The mean knowledge of the participants of this 
study was increased. Before intervention, the 

comparison between groups was comparable 
regarding all the questions and total scores while after 
intervention the test group showed improvement in 
almost all of parameters; caring about health were 
92.0% compared to 74.3% in control group and this 
agreed with other study [14]. Therefore, it can be 
suggested that sending educational messages via 
WhatsApp to the parents of preschool children was 
effective in decreasing caries incidence among 
preschool children and increasing the parent's 
awareness toward oral health. 
 

Conclusion 

Based on the finding of the current study it could 
imply that the use of mobile technologies especially 
texting via WhatsApp in oral health education is 
effective for increasing oral health awareness and 
prevention of dental caries. 
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