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ABSTRACT

Introduction: Dental caries is the most widespread disease affecting children worldwide. The reason for this increased prevalence is the use
of more processed foods and beverages with the addition of refined sugars. General health affects oral health and its maintenance is of great
importance. Lifestyle modifications and habits are formed at an early age therefore health education plays an important role in educating
them about the prevention of problems related to oral health. Hence, the aim of this study was to assess and compare the effectiveness of
conventional method, game-based and storybook-based oral health education on the oral hygiene status among 7-12-year-old schoolchildren.
Purpose: To assess and compare the effectiveness of conventional method, game-based and storybook-based oral health education on the
oral hygiene status among 7-12-year-old schoolchildren.

Materials and methods: A total of 300 children aged 7-12 years were divided into 3 groups. Each group had 100 children which were randomly
assigned to each of the three groups. In group |, oral health education with the help of conventional method using educative posters was given
to children once daily for a week. In group Il, oral health education was imparted to children through play method (i.e., snakes and ladders game
combined with flash cards) followed by group Ill, in which children were given education through self-made storybooks. The oral hygiene of all
the children was estimated through Oral Hygiene Index-Simplified Debris (DI-S) score at day 1 and after 3 months after intervention.

Results: In group llI, storybooks showed maximum reduction in debris score which was found to be highly statistically significant followed by
game based (group Il) and conventional method (group I) of oral health education.

Conclusion: The reduction in debris score was seen maximum in group lll (storybooks). Hence, the use of storybooks should be encouraged
for educating children regarding basic oral health concepts.

Clinical significance: There is important need to understand differences in the mental cognitive ability of the children at different ages and
the need to develop different intervention programs for different age-groups. Rationalizing reading can be an intelligent initiative toward the
development of good oral habits and transforming the outlook of oral healthcare system in years to come.
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INTRODUCTION 3Department of Pedodontics and Preventive Dentistry, Institute of

Oral health is a key component of general health and is a crucial
element of a child’s well-being. Poor oral health can have a harmful
effect on children’s quality of life. The most common oral disease
encountered by children is dental caries. With the increased
availability of processed foods and beverages, children are at the
cutting edge of the disease disadvantage. Children and adolescents
are quick to receive new information, and the earlier healthy
oral habits are established, the greater is their impact. During
adolescence, young people are able to assume responsibility for
learning and maintaining health-related attitudes and behaviors
that carry over into adulthood.!

A school is a closed environment that concentrates a
considerable number of individuals of the same age group
who regularly attend the institution. For this reason, it has been
considered ideal for developing health and oral hygiene programs
with children in age groups that are favorable for adopting
preventive measures. Health promoting programs which are
school based are known to us since many years in the form of
single lectures and demonstrations. However, it has been explored
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that there is no effect of such demonstrations on the status of oral
hygiene among children.*-® Despite the inability of these programs
to achieve good oral hygiene, they are still continued to provide
education in schools. So, it was proposed that to benefit the
oral health status of the children in schools, programs should be
conducted inamore understanding, descriptive, and narrative way.”

The process of learning can be made a joyful activity for
children’s oral health with the collaboration of education with
entertainment. There are various modes of cost-effective media
and materials available which can be used to make learning both
interesting and effective. Interactive learning has many advantages,
such as attention spanincreased, and also helps in reviving memory
with more develops their visual alertness, increases their attention
span, and also assists with memory strategies and reasoning.®
Game-based teaching is an educational strategy that facilitates
and reinforces a child’s learning in a stimulating and dynamic
format. Although previous studies have supported the effect of
game-based intervention and conventional intervention on oral
hygiene intervention but there are no studies using self-made
dental storybooks that were focused on oral hygiene intervention.’

As Ursula LeGuin said, “There have been great societies that
did not use the wheel, but there have been no societies that did
not tell stories.” Oral storytelling has been part of human existence
for millennia.'® The present study is the newest of its kind, with the
aim of comparison of the effectiveness of conventional and game-
based teaching with new preparatory aid (dental storybooks) on
the level of oral health knowledge and oral hygiene status among
7- to 12-year-old schoolchildren.

MATERIALS AND METHODS

The study protocol was reviewed and approved by the Institutional
Review Board of the Institute of Dental Sciences in accordance with
the Helsinki Declaration of 1975, as revised in 2013. Informed written
consent was obtained from the parents of all the participating
children. The study was conducted in an elementary school
of Bareilly city in Uttar Pradesh, India. For this study, total 472
children out of which 300 schoolchildren were randomly selected
aged 7 to 12 years using a table of random numbers generated
through entering the data in the computer. Inclusion criteria
were children within the age-group 7 to 12 years, children who
obtained informed voluntary written consent from their parents/
guardian to participate in the study, and children present on the
day of examination. Exclusion criteria were physically and mentally
challenged children and children with systemic disease.

Of the 300 children from each age group, 100 were randomly
assigned to group | and 100 to group Il and group lIl. In order to
calibrate for intra-examiner variability, five of the patients were
reexamined by the examiner soon after and after few days. Kappa
statistics was applied on the collected data and the coefficient of
correlation was found to be in the range of 0.8 to 0.9 for the index. All
the correlation coefficient values were found to be high reflecting
high degree of concordance.

The pro forma for the present study was in English language.
The pro forma had two components—sociodemographic data and
clinical examination.

« Initial part with a provision to record sociodemographic
information like age, gender, and general information.

+ The final part included specifically designed index, i.e., Oral
Hygiene Index-Simplified (OHI-S) Debris score (DI-S) given by the
authors John C Greene and Jack R Vermillion to check the plaque
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accumulation among the study subjects (schoolchildren). To
evaluate the debrisindex score along the tooth surface, the side
of the explorer was by run parallel to that specific tooth being
assessed."" This index classifies oral hygiene by evaluating the
extent of debris on six representative tooth surfaces: The buccal
surface of the right maxillary primary or permanent molar, the
labial surface of the right maxillary primary or permanent incisor,
the buccal surface of the left maxillary primary or permanent
molar, the lingual surface of the left mandibular primary or
permanent molar, the labial surface of the left mandibular
primary or permanent central incisor, and the lingual surface of
the right mandibular primary or permanent molar. The criteria
for scoring ranges from score 0 to score 3 and then children
were given a debris score. Under standard aseptic conditions
in natural daylight, the baseline examination of oral health
was conducted in school premises by the dental students. The
intervention was started after the estimation of DI-S score.

The educational approach was carried out by the undergraduate
dental students under the guidance of two research investigators.
A lecture based on oral health, brushing, and diet was given for
15 minutes. The dental students were trained for the presentation
before delivering it at the school. About 100 children in group | were
given oral health instruction through the conventional method
using educative posters once a day for a week. About 100 children
in group Il were instructed using the game-based teaching method
(snakes and ladders) combined with flash cards.

The game consisted of a checkerboard with numbers 1 to 100,
played by 5 children of the same age group. The coin moved with
the corresponding numbers on the dice. If the player landed on the
space at the bottom of the ladder (do’s of good oral hygiene), he/
she climbed up the ladder to a space higher on the board. If the
player landed on the space at the head of the snake (don'ts of oral
hygiene), he/she slided down to the bottom of it, one space lower
on the board. The do’s and don'ts of oral hygiene were reinforced
through flash cards each time, when the ladders and snakes took
them up and down, respectively. The first player to reach 100 (attain
good oral hygiene) was declared the winner. The rules of the game
were clearly explained by the main investigator and they were
allowed to play once a day for a week.

About 100 children in group Ill were given preparatory aid in
the form of dental storybooks illustrating various modalities of
oral hygiene maintenance and its role delineated using cartoon
characters. The evaluations regarding oral hygiene index-simplified
were recorded on postintervention 1st month and follow-up was
performed after 3 months and the OHI-S was recorded again.
The resulting data were coded and analyzed to assess intergroup
differences.

Statistical Analysis

The data were entered in the excel spread sheet and were analyzed
through the SPSS (Statistical Package for Social Sciences) software
(IBM) version 21. The inferential statistics was applied where analysis
of variance (ANOVA) test was used to analyze the differences
among group means helpful in comparing three or more means
for statistical significance (p < 0.05).

REesuLTs

Table 1 shows the Oral Hygiene Index-Simplified (OHI-S) Debris (DI-S)
score among 7- to 12-year-old children in group | (conventional),
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group Il (game), and group Il (preparatory aid). At baseline, the
mean debris score was seen maximum in conventional method
and minimum in the subjects under preparatory aid. At 1st month,
the mean debris score was found to be maximum in conventional
method and minimum in the subjects under preparatory aid. At 3
months, the mean debris score was seen maximum in conventional
method and minimum in the subjects under preparatory aid.
Table 2 shows reduction in debris score among 7-12-year-old
children. From baseline to 1 month, the maximum reduction in
debris score was seen among preparatory aid, which was found
to be highly significant with p < 0.001. From baseline to 3 months,
the maximum reduction was seen among subjects of preparatory
aid, which was also found to be highly significant with p < 0.001.
Figure 1 shows the maximum reduction was seen in the
storybooks when compared with the other two groups.

Discussion

In order to improve the oral health, many pediatric practitioners
become annoyed when patients fail to follow the advice given to
them. This is often seen as a sign of unconcerned, demotivation,
and awareness among the patients, affirming the general opinion
that oral hygiene still remains an ignored and unrealized major
social problem even among literates. Research in dentistry has
globally established the fact that prevention improves the bar
of oral health education by bringing out the required behavioral
changes. Childhood is the most influential time for children to
develop and learn by doing, observing, and listening as young
children are particularly receptive during this phase of growth WHO
1996. As children spend most of their time in schools so for health

Table 1: The distribution of data based on assessment of mean debris
score among the study subjects

Std.

Debris Groups N Mean deviation
At baseline Conventional 100 212  0.73
Game 100 1.87 040
Preparatory aid 100 1.76 040
Total 300 192 0.55
At 1st month after Conventional 100 1.79 0.68
intervention Game 100 145 039
Preparatory aid 100 1.22 039
Total 300 1.49 0.56
At 3rd month after Conventional 100 142 0.62
intervention Game 100 092 032
Preparatory aid 100 0.62 0.32
Total 300 099 055

promotion, schools are selected to be the most suitable place and
remain the most common mode of creating oral health awareness
in a cost-effective manner."?

On the contrary, extensive review showed that the school-
based programs in the form of single lectures and demonstrations
through flash cards, charts, and models are relatively ineffective as
they provide information in alesser time. So, oral health imparted in
schools would give better results supervised in a more meaningful
and understanding way. The present study is the first of its kind
to put forth the effectiveness of storybooks as an oral health
intervention based on Brain Friendly Learning Theory (BFL)."*'*

This theory explained that how our brain functions to form
comfortable surroundings important for learning. Young learners
aged 7 to 12 years for the study group were selected as compared to
adults because they are slow learners, physically active, emotionally
excitable, get bored easily, forget things quickly, and are excellent
mimics. Based on age, oral health interventions when undertaken
must see the minor shift in every direction as it is important to
adjust to their styles of teaching and strategies.”

Brain-based learning theory is based on how the brain
receives and interprets information (Dwyer, 1998). It is a learning
process to provide more natural conditions for learning to deeply
understand the peculiarities of brain. It encourages new learning
and teaching methods that appeal to various learning styles and
intelligences with the objective of strengthening learning within
lesser duration.

The beliefs of BFL theory meet the requirements of children
and their essential needs. The various aspects of this theory, such as
emotions, motivational parts, memory, and thematic instructions,
lay the stepping stone for adapting in the form of story. As stated
by the Abrahamson et al., one of the most important inventions
of human kind is the story. In education, stories are found in the
form of written texts, oral narration, and instructional media. The
storytelling is the art of relating a tale by creating mental images
through acting or doing drama using the characters of a story
through voice and gesture to the listeners. Henceforth, with the
help of storytelling, learning experience is not only increased but
there is complete engagement between the audience and the
tellers.”

The proper growth and development starts when children
start thinking for a better idea about the issues relevant to them.
Emotions have a direct relationship with the memories due to which
people of young age remember things better if there are things that
give rise to emotions. While the subject of brain-based teaching is
not particularly new, a teaching method that meets brain-based
learning theories that has been receiving increasing attention
is narrative storytelling. Storytelling is a form of communication
means of teaching lessons and passing history down from one
generation to another.

Table 2: The distribution of data based on reduction in mean debris score among the study subjects

Reduction in debris score Groups N Mean SD p value
Baseline to 1st month Conventional 100 0.33 0.14 <0.001
Game 100 0.42 0.12
Preparatory aid 100 0.54 0.16
Baseline to 3 months Conventional 100 0.70 0.25 <0.001
Game 100 0.95 0.21
Preparatory aid 100 1.14 0.26
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T
Conventional group ~ Game group Story book group
Fig. 1: The distribution of data based on maximum reduction in mean
debris score among the study subjects

A study was presented in the proceedings of the National
Academy of Sciences, which revealed that there was a close
connection between listeners and the brain activity of speaker. The
results indicated that the potential for rich learning experiences
can be raised by engaging students with compelling stories both
emotionally and biochemically.

It is found from the previous research that stories elicited
emotions which increased the effectiveness of learning because
learning experiences associated with emotions are not difficult
to be restored and recalled. In an article by Rossiter stated that
many teaching methods do not engage students on a level that
storytelling does. In a qualitative research by Abrahamson et al.
found that not only do learners hear the information but they are
immersed in the contention a deeper and richer level through
emotional and personal connections and visual imagery. Similarly,
in a previous research conducted by Perry also suggested that
when stories developed emotions, the cognitive parts of the
brain were activated to store the new information. In a report
by Richter and Koppett, it was concluded that due to the level of
active engagement created storytelling has many of the benefits
in experiential learning.'”~2°

The vivid images stimulated by storytelling promote character
identification, thus engaging the student as an active participant
in the learning process. When learners are engaged in this way,
research revealsimproved understanding and ability of the learner
to apply what they have learned in the work setting. Storytelling
addresses various learning patterns in terms of audiovisual and
kinesthetic with areas of intelligence, such as spatial, linguistic,
interpersonal, and intrapersonal intelligence.

For both child and adult education, games are been used as a
teaching strategy since very long time and helps in promotion of
self-learning and participation. According to Mohd Hafis Muaddab
snake and ladder game was created in the 2nd century BC by name
of “Parmapada Sopanam” (ladder to salvation). The game was
developed to teach children a lesson of mortality.

In a study conducted by Castillo Lizardo to analyze the
effectiveness of an educational strategy based on children’s game
for teaching basic health concepts to school-age children and the
findings from the results showed that using games, which includes
health and hygiene measure can be an alternative to basic health
concepts for teaching.?' Also, in a similar study performed by
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Uma N Maheshwari investigated the effects of both conventional
and game-based oral health education on children’s oral health-
related knowledge and oral hygiene status and the results revealed
that the game-based oral health education program can be
easily implemented and is cost-effective method for oral health
awareness.??

The present study planned used storybooks as an innovative
and inspiring education tool for stimulating imaginations,
enhancing critical thinking, and creating the interactive sessions
between the storyteller and the listener, which was compared to
games and conventional lecture method. In the present study,
school students were randomly divided into three groups (group |
comprised of lecture sessions, group Il consisted of dental snake and
ladder game, group lllincluded usage of storybook). The knowledge
and debris score was assessed in the three groups postintervention
day 1 unless attitudes and habits are developed and put into
practice, little will be gained and in order to develop habits sufficient
time is required therefore, a follow-up was also performed at 3
months to evaluate the knowledge and debris score. Storytelling
appeals to auditory, visual, and kinesthetic learning styles and many
of the intelligence areas including spatial, linguistic, interpersonal
intelligence, this was also very well reflected in our study where,
knowledge gain and improvement in OHI-S score was maximum
in group lll followed by group Il and | both at postintervention day
1 and 3 month follow-up.

Knowledge score and OHI-S score improved in group Il also
though the effectiveness of gamesin teaching and learning process
was less as compared to storybooks only in the present study.
As, games involve functional cognitive maturation in visual field
only in contrast to storybooks which are multisensory in nature
and involves both visual and auditory coordination. Moreover,
winning or advancing in the game also takes a leap in some set of
children and looking at variables, gaining knowledge thus, become
secondary in these children, thereby deflecting from the main
objective of gaining knowledge.

The other disadvantages associated with the game-based
learning for students includes difficulty in understanding all the
levels of game, establishment of a deadline for the students to end
the game resulting in discouragement and low self-esteem and
also the different decisions that students may take while playing
the game also may lead to different learning materials or contents
which may further result in the teachers difficulty to identify if and
what students have learnt, and inability to find possible flaws/gaps
in the evaluation.

Inlecture sessions, student’s attention wanes after few minutes
creating lack of interest and motivation. The information delivered
also tends to be forgotten quickly when students are passive
because there is no mechanism to ensure that they are intellectually
engaged with the material. These reasons contributed possibly to
the least reduction in debris score in group |.

LimITATIONS

The present study included only 300 children. Therefore, a study
with larger sample size is strongly recommended. A possible
limitation is the limited follow-up period of 3 months which may
not allow up growth of dental health messages.

CONCLUSION

Oral hygiene awareness among children right from their young
age can be made a joyful activity with the collaboration of
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education with entertainment through dental books. As, colorful
lively illustrations, understandable language develops a better
understanding and learning how to care for your teeth fun.
Moreover, healthy habits and happy dental experience by cartoon
superheroes give them something great to imitate.

In today’s world of smart classes clubbing education and joyful
activities are the smart move toward the generation next and help
them making caring for teeth fun. So, promoting health to entire
population and focusing on an action ata community level should
be our motto but, for that dental professionals need to reorient
their perspectives away from “traditional view” to the “intellectually
modified gaze”.

New preparatory aid (storybooks) replacing the conventional
methods of oral health awareness stand out to be a remarkably
worthy investment by dental fraternity to the most valuable mass
(children) of the nation taking a great step toward better India.
Therefore, we can conclude that the important lesson learnt from
this research is that stories can add phenomenal richness every day.

CLINICAL SIGNIFICANCE

Right amount of knowledge in right manner in right population
can have an ever lasting impact and be of great help toward
sustainable changes in our society. Knowledge thus imparted with
right psychological, psychosocial, cognitive, and neuroscientific
considerations in a child friendly manner can have a deep-rooted
effect and can be used as an inseparable tool to spread awareness
among masses, allay fear and anxiety in children, and in longer run
can help uplift the face of dentistry in developing nation.
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