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Ab s t r ac t​
Dental care to vulnerable population is a pending issue in health policies due to the lack of appropriate and specialized strategies. Children 
with sensory deficits represent a challenge to professionals in prevention of oral diseases fundamentally due to communication problems.
Aims and Objectives: This study was conducted to compare the simplified oral hygiene index (OHI-S) before and after a playful learning 
intervention in children with hearing impairment between 6 years and 11 years.
Study design: Educational strategies were adopted for children with hearing impairment in Mexican Sign Language. The intervention consisted 
of three meetings explaining topics and activities of preventive content on health and oral hygiene for the children and their tutors. Simplified 
oral hygiene index was determinate before and after intervention.
Results: The mean of OHI-S score was 12% good status before the intervention and 64% after the application of the educational strategy.
Conclusion: Teachers and dentists can enhance oral health promotion actions to children with hearing impairment in elementary institution 
using playful learning interventions.
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In t r o d u c t i o n​
Education in oral health is the key to prevention of oral diseases.1 
The health of children is determined by multiple interactions 
with the environment; however, such interactions can be 
affected if it is perceived in a distorted way. These influences 
can be divided into biological, behavioral, physical, social, and 
educational environment.2–5 In educational oral healthcare, the 
hearing-impaired has special accessibility problems due the lack 
of information made for their special needs for communication, 
and the children have also more difficulties due the pedagogical 
requirements. The healthcare staff is not so aware of the issues that 
deaf children face due to their communication skills problems.6–9

The World Health Organization supported the promotion of oral 
health, in 1989, as an integral part of health actions for all, and the 
Fifth International Conference on Health Promotion was carried out 
in Mexico City with the central theme “Bridging the equity gap”.10,11 
During Mexico Day, the session was dedicated to showcasing a 
range of Mexican experiences of health promotion as a crosscutting 
approach applied to disease prevention. However, there is no topic 
for patients with hearing-impaired discussed at the session. That 
is, equality for persons with disabilities sometimes is forgotten.

The aim of this research focuses in the study of oral health status 
in deaf children and compares the simplified oral hygiene index 
(OHI-S) before and after a playful learning intervention and builds a 
collective awareness of the importance to implement pedagogical 
tolls in the schools and dentist’s offices.

Mat e r ia  l s a n d Me t h o d s​
Subjects
This study was approved by the local Ethics Committee as 
16POC003FO. All volunteers enrolled were scholar deaf children 
between 6 years and 11 years from the “Centro Oaxaqueño CORAL 
A.C”. All tutors provided written informed consent and interventions 

were in accordance with the Declaration of Helsinki, including 
current revisions, Good Clinical Practice guidelines, and Ethics 
Operations Manual in research.

Study Protocol
The playful learning intervention consisted of three sessions 
for instructing deaf children to improve the toothbrushing 
technique. The sessions (lasted approximately 120 minutes) were 
consecutive with an interval of 3 days between each of them and 
conducted by a researcher in the “Centro Oaxaqueño CORAL A.C”, 
which is an educational institution. A game named “Loti-denti” 
was assessed with dental pictures creating a lottery game of 
them. The deck is composed of a set of 45 different dental and 
oral health images, each one in a card. In the game, the caller 
randomly chooses a card from the deck and says it to the players 
by its name. The players with a matching image on their board 
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mark it off with a candy, and the first player fills the board jump 
and is the winner. After that, a presentation of oral health with 
the images and Mexican Sign Language was performed, and also 
a letters soup game and coloring book were used for the playful 
learning intervention.

Simplified Oral Hygiene Index
Simplified plaque index and simplified calculus index were 
evaluated accordingly to Greene and Vermillion’s index. The 
technique was calibrated by intraobservers, which scored and 
registered the amount of plaque on the teeth through a four-point 
scale: 0 = there is no presence of stain due to no plaque on the 
teeth; 1 = dental plaque stained that covering no more than the 
cervical-third of the clinical crown; 2 = dental plaque stained that 
covering more than the cervical-third but no more than middle-
third of the of the clinical crown; and 3 = dental plaque stained 
that covering more than the middle-third of the clinical crown. The 
amount of calculus on teeth was recorded employing a four-point 
scale (0 = there is no presence of calculus; 1 = supragingival calculus 
covering not more than the cervical-third of the clinical crown;  
2 = supragingival calculus covering more than the cervical-third but 
not more than the middle-third of the clinical crown or the presence 
of single spots of subgingival calculus around the cervical line of 
the anatomical crown or both; 3 = supragingival calculus covering 
more than the middle-third of the clinical crown or a continuous 
heavy band of subgingival calculus around the cervical line of the 
anatomical crown or both). The final score for both scales results in 
a categorization as good, regular, and deficient oral hygiene status, 
in accordance with the OHI-S.12,13

Oral Health Status
The decayed, missing, and filled teeth (dmft) index for children was 
performed as it was previously described.14

Statistical Analysis
All tests were performed using the GraphPad Prism Software 
(GraphPad Software, La Jolla, CA). All data were expressed at the 
figures and text as percentages. Statistical analysis was performed 
using Chi-square; p values ≤0.05 were considered statistically 
significant.

Re s u lts​
An evaluation of the 25 participants was performed, corresponding 
to 399 deciduous and 133 permanent teeth. In this evaluation, 78% 
of the teeth were free of fractures, enamel infractions, and any 
dental abnormality. 17.5% of the teeth presented dental caries, 0.8% 
were free of carious lesions, 0.4% had a restoration not related to 
caries, and 3.4% had a dental prosthodontics (Table 1).

OHI-S score was measured before and after the playful learning 
intervention. At the beginning, the OHI-S was deficient in 44%, 
regular in 44%, and good in 12% of the participants, and as the result 
from a repeated playful education, the OHI-S was 0% deficient, 36% 
regular, and 64% good (Fig. 1).

Di s c u s s i o n​
The children’s OHI-S improved after the learning intervention using 
playful. Those results are in accordance with the report of Nazri et 
al. They affirm that the education with visual information such as 
cartoons about the correct way to brush the teeth could lead to 
children with hearing impairment to have a good brushing habit, 

as well as to improve knowledge of dental hygiene and decrease 
the OHI-S score.15 The game is a way for children to learn and 
discover the world, promoting creativity and imagination, and 
spontaneous learning requires the experience to be fun, which can 
increase the participation of children. In addition, the playful is also 
a good tool for a holistic approach to knowledge development. 
Therefore, it is very important to use dental health education 
methods for children with hearing impairment, who tend to use 
the other senses to receive information. The use of the game as 
a tool to transmit messages in the subconscious can provide a 
positive influence on motivation toward healthy behavior and 
good dental habits.16

Doichinova and Peneva also report improvement of OHI-S after 
a motivational training program.17 The game may also work as a 
motivational tool for learning and formation of healthy habits. This 
method can change their oral health profile at a later stage of their 
life since the increased awareness of the dental needs results in an 
improved oral health status18–21 and the quality of teeth and gums. 
Oral health affects speaking, chewing, and swallowing; those tissues 
are important for communication, confidence, and nutrition. The 
preservation of stomatognathic tissues will influence morbidity, 
mortality, and quality of life of all children and especially at children 
with some impairment.

Table 1: Results of evaluation of oral health status

Status Primary Permanent Total
Sound n 293 122 415

(%) 73.4 91.7 78.0
Decayed n 82 11 93

(%) 20.6 8.3 17.5
Filled no decay n 4 0 4

(%) 1.0 0.0 0.8
Fissure sealant n 2 0 2

% 0.5 0.0 0.4
Bridge abutment, special 
crown, or veneer/implant

n 18 0 18

(%) 4.5 0.0 3.4
Total n 399 133 532

(%) 100 100 100

Fig. 1: Simplified oral hygiene score before and after the playful learning 
intervention. *p > 0.0001
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Co n c lu s i o n​
The created playful educational intervention for deaf children 
improves the oral health.
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