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Introduction

Blindness in children can cause various problems related to
their oral health. Blind children generally have poorer oral

health compared to nonblind children.1 Poor oral health in
blind children can be caused by lack of parental guidance
during their children’s dental cleaning activity, lack of child-
ren’s motor skills, lack of awareness of the need for a regular
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Abstract Objective Blind children tend to have poor oral health. Oral health education is
needed to reduce the prevalence of dental caries and periodontal diseases among blind
children. The aim of this study was to evaluate the effectiveness of two tooth brushing
exercise methods toward blind children’s knowledge, attitude, behavior, and oral
hygiene.
Materials and Methods The purposive sampling technique was used in this study on
80 blind children aged between 7 and 16. Children were divided into two groups of 40
children each. In group I, children received the tooth-brushing exercise through the
Braille–verbal method, and group II received the tactile–verbal method. Their knowl-
edge, behavior, and attitude were recorded by a questionnaire, and their oral hygiene
was assessed during a personal oral examination. Data were analyzed using Wilcoxon–
Mann–Whitney non-parametric test.
Results Differences in effectiveness toward knowledge, attitude, and oral hygiene
were found between both methods with the following values: p-value¼ 0.04 (<0.05),
0.04 (<0.05), and 0.0002 (<0.05). No difference in effectiveness toward behavior was
found: p-value 0.30 (>0.05).
Conclusion The two tooth-brushing methods could change knowledge, attitude, and
oral hygiene in blind children. The tactile–verbal method was more effective than the
Braille–verbal method in changing blind children’s oral hygiene.
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dental checkup, lack of knowledge about oral health, and
improper dental cleaning technique.2,3 Oral health educa-
tion, which includes tooth-brushing exercise, is needed as a
preventivemeasure to reduce the prevalence of dental caries
and periodontal diseases in blind children.4,5 Oral health
education aims to promote the knowledge and attitude
required to develop a behavioral pattern that can better
ensure oral health.6,7

Blind children generally have problems understanding
and mastering oral hygiene practice techniques. Therefore,
several studies have been devoted to exploring pediatric
oral health intervention methods. Based on these studies,
the most appropriate oral health education methods for
blind children are the verbal method, Braille method, and
tactile demonstration. While the verbal, oral health educa-
tion method involves giving spoken instructions, the Braille
method uses the Braille alphabet system to teach blind
children to maintain their oral hygiene. The tactile method
requires tactile demonstration using a toothed doll as a
medium.8–12 It is assumed that if the tooth-brushing exer-
cise method is delivered in a combined form of Braille and
verbal or tactile and verbal, it will lead to a different result.
Thus, this study was conducted to evaluate the difference in
effectiveness between the Braille–verbal and tactile–verbal
tooth-brushing exercise methods toward knowledge, atti-
tude, behavior, and oral hygiene in a group of blind children.

Materials and Methods

Participant Recruitment
Prior informed written consent was obtained from school
authorities and the children’s parents. A total of 80 (7–16-
year-old) children were selected out of 86 institutionalized
children, using a purposive sampling method from a Special
School for Blind in Bandung, Indonesia. Children who are
blind since birth (legally blind) and free from any other form
ofmental or physical handicapping conditionswere included
in the study. Children with visual impairment associated
with any systemic condition or any other disability were
excluded from the study. Since the study involved dental
debris and calculus measurement, children with dental
caries on the particular teeth to be examined were also
excluded. Participation in the study was voluntary.

Instruments Development
A set of structured questions were asked to each child to
assess their knowledge, attitude, and behavior on the
importance of oral hygiene and personal experience with
dental care. The questionnaire consists of 15 item knowl-
edge questions and 10 items each for attitude and behavior
questions. Items for knowledge and behavior were scored
with the Guttman scale (scored 0 for the wrong answer, 1
for the correct answer), whereas attitude items were scored
by 5 Likert-scale. The maximum score for knowledge was 15
with a 0 to 5 classified as standard knowledge, 6 to 10
moderate knowledge, and 11 to 15 high knowledge. While
the maximum score for behavior was 10, and the higher
score indicates better oral health behavior. These also

applied to attitude; the higher value of attitude response
indicates a better attitude toward oral health. All items
have been validated and pre-tested with Cronbach alpha of
0.87.

The responses were recorded through one-to-one person-
al interviews. Greene-Vermillion Simplified Oral Hygiene
Index was applied to each child in the oral examination by
using disclosing solution to the tooth surface after the
interview to assess their oral hygiene level. The children
were then divided into two groups of 40 children each by
purposive sampling method.

Group I: Children received tooth-brushing instruction
through a Braille written book to be read aloud by each child
and followed by the investigator’s verbal explanation.

The book was composed by the investigators, and it
includes information on oral hygiene maintenance and exer-
cise (including Fones tooth brushing technique) written in
Braille text and tactile picture (►Fig. 1). Braille text was
made at the Indonesian Braille Publishing Center. Tactile
pictures in the bookwere designed by the investigators using
flannel. The book was first tested on four subjects before
study.

Group II: Children received tooth brushing instruction
using a tooth model doll (►Fig. 2) and verbal instructions
from the investigator. The demonstration includes Fones
circular motion technique of tooth brushing by an investiga-
tor on a tooth model doll. Each child held the investigator’s
hand with their working hand while placing the other hand
on the doll’s teeth. Each participant (both in group I and II)
was asked to perform the tooth-brushing method they
learned with the investigator’s guidance.

The tooth brushing exercisewas imparted twiceweekly in
three consecutive weeks. This study was conducted by two
investigators; one investigator provides verbal instruction
and guidance. The second investigator, unaware of how the
childwas educated, recorded the participant’s responses on a
questionnaire and oral examination at the beginning and end
of the study. Data obtained from the questionnaire was
subjected to statistical analysis by the Wilcoxon–Mann–
Whitney non-parametric test. Concerning oral hygiene,
data was analyzed by unpaired t-test.

Results

Children’s responses to the questionnaire and oral examina-
tion are shown in ►Table 1. In both groups, children show
improved knowledge, attitude, and behavior after being
introduced to the given tooth-brushing exercise method.
Their oral hygiene index decreased after exposure to both
tooth-brushing exercise methods .

►Table 2 show a significant difference in effectiveness
toward knowledge (p-value¼0.04) and attitude (p-value
¼0.04), as for behavior (p-value¼0.3) was insignificant.
An unpaired t-test was then used to measure group I and
group II’s difference in their effectiveness toward oral hy-
giene. Based on the test results, there was a statistical
significance difference (p-value¼0.0002) between both
groups.
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Discussion

Education, in general, is an essential factor responsible for
behavioral change in children.13 Key to dental and oral
disease prevention, oral hygiene education more effective
for school-age children because school provides the best
environment to teach them about oral hygiene. Education
and promotion of dental and oral health aim to change an
individual’s oral hygiene behavior.14

Brushing teeth properly and regularly is amain behavioral
component that is closely associated with good oral health.
Unfortunately, most blind children cannot brush their teeth
properly, which results from plaque accumulation, dental
caries formation, and periodontal diseases. Tooth-brushing
education for blind children requires time, a unique ap-
proach, and patience.7 Exercise in this study was given
individually to each child subject. Motoric skills education
for blind children would be more effective if given on an
individual basis.15

The study adopted Fones tooth-brushing method because
it is more understandable and applicable for people with

lower motoric skills, including blind children. Joybell et al
maintain that Fones and modified Bass methods prove very
useful in improving blind children’s dental and oral hygiene.
Studies on various media, including verbal instructions,
audio aids, and tactile aids, in blind children’s education.
Education media refer to aids used to help convey health
messages, achieve better goals, and reduce obstacles to
understanding messages.16

This study used direct and indirect tactile educational
media, a Braille book, and a toothed doll to teach blind
children to brush their teeth properly. The Braille book
used contained information about parts of the mouth, the
number of deciduous and permanent teeth, tooth-brushing
tool and dentifrice, proper tooth-brushing technique, and
ways to maintain dental and oral health. The study was
conducted in 4 weeks, 3 consecutiveweeks for the education
process, and the 4th week was used to follow up the process.
As Foster suggests, behavioral change can be evaluated after
21 days.17

In terms of the difference in effectiveness between
Braille–verbal and tactile–verbal tooth-brushing exercise

Fig. 1 Braille book.

European Journal of Dentistry Vol. 18 No. 1/2024 © 2023. The Author(s).

Tooth-Brushing Exercise in Blind Children Pamewa et al. 291



Fig. 2 Tooth model doll.

Table 1 Children’s knowledge, attitude, behavior, and oral hygiene before and after exposure to two tooth-brushing exercise
methods

Group I
Braille–verbal

Group II
tactile–verbal

Before After Before After

Knowledge

SD
n

8.2
1.75
20

14.6
0.96
20

8
2.11
20

10.8
2.57
20

Attitude

SD
n

34.6
6.06
20

41.6
5.38
20

34.9
5.99
20

39.2
5.96
20

Behavior

SD
n

4.9
0.57
20

5.3
0.32
20

4.7
0.67
20

5.1
0.71
20

Oral hygiene

SD
n

2.8
1.03
20

1.8
0.60
20

2.9
0.70
20

1.3
1.04
20

Abbreviation: SD, standard deviation.
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methods, this study's conclusionwas consistent with that of
a study by Sabilillah et al.18 who concluded that Dental
Braille Education could change blind children's knowledge
and attitude. This finding, it is suggested, could be related to
Braille text and reading aloud technique in educating blind
students.19 Reading aloud technique can improve students’
observation skills, vocabulary, reading comprehension,
memory, and reading interest.20 The subjects following the
tactile and verbal tooth-brushing methods learned to re-
member the tooth-brushing technique taught through indi-
vidual training.

Based on this study’s results, the subjects’ attitude under-
going Braille and verbal tooth-brushing exercise method
generally improved better than that of the subjects given
tactile–verbal method. Braille–verbal tooth-brushing meth-
od was descriptively more effective to change behavior,
although no significant difference resulted from both meth-
ods’ statistical analysis. The study results might have been
related to the subjects’ lack of awareness regarding the risks
of dental and oral diseases. As Nisbet and Gick maintain, “in
order for behavior to change, people must feel personally
vulnerable to a health threat, view the possible consequen-
ces as severe, and see that taking action is likely to either
prevent or reduce the risk.”20Another factor that affected the
study results was the environmental factor, especially
parents. Parents’ lack of discipline and motivation could
cause some children to maintain poor behavior.

The difference in effectiveness toward dental and oral
hygiene between Braille–verbal and tactile–verbal tooth-
brushing education methods in this study were consistent
with Ganapathi et al, who concluded that the typically
tactile–verbal tooth-brushing education method resulted
in better oral hygiene than the Braille–verbal method. The
finding was attributed to the fact that the tactile–verbal
method involved tactile tooth-brushing demonstration and
practice using a toothed-doll, improving the subjects’ mo-
toric skills.12 Coupled with corrective feedback, the combi-
nation of spoken instructions and demonstration (physical
guidance and tactile demonstration) can improve blind
children’s motoric skills. As Downing and Chen argue, tactile
demonstration and physical guidance are modeling techni-

ques that can help blind children develop their motoric skills.
Tactile demonstration helps children feel and explore the
instructor’s body movements on a model or object, helping
them learn and understand the skill being demonstrated. The
tactile demonstration allows subjects to feel and understand
the instructor’s rotating hand movement, the movement’s
rhythm, and the hand movement’s direction and precision.
Physical guidance can help direct subjects’ body parts to the
correct position required to perform a skill accurately.21

This study had some limitations. First of all, the subjects’
age range was too broad, which could be related to differ-
ences in the subjects’ cognitive and psychological levels.
Second, the short follow-up time did not allow retention of
knowledge, attitude, behavior, and dental and oral hygiene to
be evaluated after tooth-brushing education had been com-
pleted. However, this finding is entirely meaningful as the
basis for further well-structured comparative study with
bigger sample size. It is hoped that more representative
results will be obtained to be used as protocols in oral health
education in every particular school for blinds in the country.

In conclusion, this preliminary study shows that the two
tooth-brushing exercise methods could change knowledge,
attitude, behavior, and dental and oral hygiene in blind
children. Braille–verbal tooth-brushing exercise method
was more effective than the tactile–verbal method in chang-
ing subjects’ knowledge, attitude, and behavior. The tactile–
verbal method was proven to be more effective in changing
subjects’ oral hygiene.

Why This Paper Is Essential to Pediatric
Dentists

• It shows which combine tooth-brushing method can be
effective in blind children

• It highlights the need for specific tools that must be
provided in the pediatric dental office, especially for the
pediatric dentist who deals with blind children

• This preliminary study can help another pediatric dentist
around the world who is planning to do further research
based on this preliminary result

Table 2 Analysis of the difference in effectiveness toward knowledge, attitude, behavior, and oral hygiene between tactile and
verbal tooth-brushing exercise methods

Group Knowledge Attitude Behavior Oral hygiene

Group I 13.1 15.2 8.7 0.65� 0.35

Group II 7.9 8.6 6.3 1.57� 0.52

Group I vs. group II z¼2.01
p¼0.04
Significant

z¼3.57
p¼0.04
Significant

z¼0.93
p¼0.3

Insignificant

t¼�4.61
p¼0.0002
Significant

Abbreviation: SD, standard deviation.
Note: Group I¼ Braille and verbal.
Group II¼ Tactile and verbal.
z¼ z-count value.
t¼ t-count value.
p¼Confidence value (<0.05).

European Journal of Dentistry Vol. 18 No. 1/2024 © 2023. The Author(s).

Tooth-Brushing Exercise in Blind Children Pamewa et al. 293



Authors’ Contributions
ASS, KP conceived the ideas; KP designed the Braille book
and tooth model doll; ASS and KP collected and analyzed
the data; ASS, KP, and IAM contributed to drafting the
manuscript; ASS finalized the writing of the manuscript;
ASS and KP gave funding support.

Ethical Approval Statement
This study was conducted at Special School for Blind,
Bandung, Indonesia, and was approved by Universitas
Padjadjaran ethical review board with document number
120/UN.6/KEP/EC/2018

Conflict of Interest
None.

Acknowledgements
Thank you to all the staff in Special School for Blind in
Bandung Indonesia, for their help with this project.

Reference
1 Liu HY, Chen JR, Hsiao SY, Huang ST. Caregivers’ oral health

knowledge, attitude and behavior toward their children with
disabilities. J Dent Sci 2017;12(04):388–395

2 Ameer N, Palaparthi R, Neerudu M, Palakuru SK, Singam HR,
Durvasula S. Oral hygiene and periodontal status of teenagers
with special needs in the district of Nalgonda, India. J Indian Soc
Periodontol 2012;16(03):421–425

3 Bekiroglu N, Acar N, Kargul B. Caries experience and oral hygiene
status of a group of visually impaired children in Istanbul, Turkey.
Oral Health Prev Dent 2012;10(01):75–80

4 Yevlahova D, Satur J. Models for individual oral health promotion
and their effectiveness: a systematic review. Aust Dent J 2009;54
(03):190–197

5 Do LG, Scott JA, ThomsonWM, et al. Common risk factor approach
to address socioeconomic inequality in the oral health of pre-
school children - a prospective cohort study. BMC Public Health
2014;14:429

6 Tolvanen M, Lahti S, Poutanen R, Seppä L, Pohjola V, Hausen H.
Changes in children’s oral health-related behavior, knowledge
and attitudes during a 3.4-yr randomized clinical trial and oral
health-promotion program. Eur J Oral Sci 2009;117(04):
390–397

7 de Silva AM, Hegde S, Akudo Nwagbara B, et al. Community-based
population-level interventions for promoting child oral health.
Cochrane Database Syst Rev 2016;9(09):CD009837

8 Gautam A, Bhambal A, Moghe S. Effect of oral health education by
audio aids, Braille & tactile models on the oral health status of
visually impaired children of Bhopal city. J Oral Biol Craniofac Res
2018;8(03):168–170

9 Mudunuri S, Sharma A, Subramaniam P. Perception of complete
visually impaired children to three different oral health education
methods: a preliminary study. J Clin Pediatr Dent 2017;41(04):
271–274

10 Chowdary PB, Uloopi KS, Vinay C, Rao VV, Rayala C. Impact of
verbal, Braille text, and tactile oral hygiene awareness instruc-
tions on oral health status of visually impaired children. J Indian
Soc Pedod Prev Dent 2016;34(01):43–47

11 Bhor K, Shetty V, Garcha V, Nimbulkar GC. Effect of oral health
education in the form of Braille and oral health talk on oral
hygiene knowledge, practices, and status of 12-17 years old
visually impaired school girls in Pune city: A comparative study.
J Int Soc Prev Community Dent 2016;6(05):459–464

12 Ganapathi AK, Namineni S, Vaaka PH, et al. Effectiveness of
various sensory input methods in dental health education among
blind children- a comparative study. J Clin Diagn Res 2015;9(10):
ZC75–ZC78

13 Stein C, Santos NML, Hilgert JB, Hugo FN. Effectiveness of oral
health education on oral hygiene and dental caries in school-
children: systematic review and meta-analysis. Community Dent
Oral Epidemiol 2018;46(01):30–37

14 Al-Darwish MS. Oral health knowledge, behaviour and practices
among school children in Qatar. Dent Res J (Isfahan) 2016;13(04):
342–353

15 Shute VJ, Zapata-Rivera D. Adaptive educational systems. In:
Adaptive Technologies for Training and Education. 1st ed. Cam-
bridge: Cambridge University Press; 2012:7–27

16 Joybell C, Krishnan R, V SK. Comparison of two brushingmethods-
Fone’s vs. modified bass method in visually impaired children
using the audio-tactile performance (ATP) technique. J Clin Diagn
Res 2015;9(03):ZC19–ZC22

17 Foster D, Linehan C, Kirman B, Lawson S, James G Motivating
physical activity at work: Using persuasive social media for
competitive step counting. In: Proceedings of the 14th Interna-
tional Academic MindTrek Conference: Envisioning Future Media
Environments, MindTrek 2010; 2010. p. 111–6.

18 Sabilillah MF, Taftazani RZ, Sopianah Y, Fatmasari D. Pengaruh
dental braille education (DBE) terhadap oral hygiene pada anak
tunanetra. J Kesehat Gigi 2016;3(02):7–13

19 Abdullah N. Bagaimana mengajar anak tunanetra (di sekolah
inklusi). Magistra 2012;24(82):8–16

20 Hahn N, Foxe JJ, Molholm S. Impairments of multisensory inte-
gration and cross-sensory learning as pathways to dyslexia.
Neurosci Biobehav Rev 2014;47:384–392

21 Horton EL, Renganathan R, Toth BN, et al. A review of principles in
design and usability testing of tactile technology for individuals
with visual impairments. Assist Technol 2017;29(01):28–36

European Journal of Dentistry Vol. 18 No. 1/2024 © 2023. The Author(s).

Tooth-Brushing Exercise in Blind Children Pamewa et al.294



Appendix Table A1 Questionnaire

Dimension Item

Knowledge 1. Healthy teeth are:
a) White teeth
b) Teeth that are not cavities
c) Yellowish teeth

2. The right time to brush your teeth in the morning:
a) After getting up in the morning
b) Take a shower every morning
c) After breakfast

3. How many times do we have to brush our teeth in a day:
a) 1 time a day
b) 2 times a day
c) 3 times a day

4. The right time to brush your teeth at night:
a) Every afternoon bath
b) Before going to bed at night
c) After dinner

5. How long does it take you to brush your teeth?
a) Don’t know
b) About 2minutes
c) About 30 seconds

6. According to you, a good action is:
a) Often eat sweet foods
b) Using a toothbrush alternately.
c) Brush your teeth with toothpaste containing fluoride

7. Which toothbrush is good for brushing teeth?
a) The bristles are soft and dense
b) The bristles are coarse and loose
c) The bristles are coarse and dense

8. Which part of the tooth is brushed?
a) Front only
b) Rear only
c) Front and rear

9. The part of the mouth that is also brushed apart from the teeth is
a) Lips
b) Tongue
c) Gums

10. The movement to brush your teeth facing the lips and cheeks is
a) Circular motion
b) Back to front movement
c) Up and down movement

11. The movement to brush the surface of the teeth that smoothes food is
a) Circular motion
b) Back to front movement
c) Up and down movement

12. How many circular motions are made:
a) 6 times
b) 8 times
c) 10 times

13. How many times do you rinse your mouth after brushing your teeth
a) One time
b) Twice
c) Three times

14. How much toothpaste is used to brush teeth (for elementary school children)
a) As big as a green bean
b) As big as corn kernels
c) The size of a salak seed

15. Tooth surfaces that must be brushed are:
a) Front only
b) The entire surface of the tooth
c) The part of the tooth used for chewing

Attitude 1. I prefer to brush my teeth when taking a shower because it is more practical
2. I don’t like to brush my teeth at night before going to bed
3. I want to replace my toothbrush when the bristles are loose

(Continued)
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Appendix Table A1 (Continued)

Dimension Item

4. I don’t want to use toothpaste when I brush my teeth
5. In my opinion, brushing my teeth only takes 1minute
6. I don’t want to brush my teeth using the brushing technique I’ve been taught
7. I brush my teeth for 2minutes
8. I brush my teeth so that my teeth don’t have cavities
9. To keep my teeth from cavities I will eat less sweet and sticky foods
10. I don’t need to go to the dentist every 6 months

Behavior 1. Do your teeth need to be brushed every day?
2. Do you want to brush your teeth using toothpaste that contains fluoride?
3. Have you ever used someone else’s toothbrush?
4. Did you not brush your teeth last night before going to bed?
5. Did you not brush your teeth after breakfast?
6. Do you brush all surfaces of your teeth?
7. Have you brushed your teeth the right way?
8. Are you going to keep your teeth and mouth clean even without being told by your parents?
9. Do you need to brush your teeth for 2minutes?
10. Do you need to brush your tongue after brushing your teeth?
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