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ABSTRACT
Cerebral Palsy children with physical limitations have obstacles in doing daily
activities, including in this case the act of brushing teeth, it is necessary to use a
toothbrush with a special grip design so that they can hold a toothbrush when
cleaning teeth. The purpose of this study is to determine the effectiveness of
toothbrushes with a special handle on oral hygiene and the level of bad breath of
patients with Cerebral Palsy. This type of research is Pre-Experimental with a
design before and after testing. A total of 15 Cerebral Palsy patients who met the
criteria for 21 physically disabled children at SLB - YPAC Makassar, Indonesia. A
specially designed toothbrush is made by adding a toothbrush handle made of
Clay, and then the patient grasps the material so that it is printed according to the
handle. Assessment of oral hygiene based on the OHIS index and bad breath using
the "Breath Checker" tool. The examination is carried out 3 times, namely before,
after 3 days and 7 days. The result study based on the percentage of oral hygiene
status both before and after the intervention occurred increased from 1.67% to
46.67%. The effectiveness of using a special toothbrush for Cerebral Palsy patients
can reduce the OHIS value before and after the intervention by 37.1%. It also has
an effect on changes in bad breath status where before the intervention of the
use of toothbrushes most of the bad breath status was "moderate" (60%) and bad
breath status as much as (40%), then after the intervention was obtained an
increase in the percentage of bad breath in the category "mild" up to 60% and the
percentage of the "No Odor" category by 40%. Based on the study conducted, the
effectiveness of using a special toothbrush design using a special handle can be
used to help clean the mouth and reduce bad breath for children Cerebral Palsy.
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INTRODUCTION
Cerebral palsy is the most common disability in children
due to problems during pregnancy, childbirth and
postpartum. Cerebral palsy includes a disorder caused by
abnormal brain development or damage to the part of the
brain that controls muscles and movement.1,2,3 Physical
development disorders are also important for
interpersonal relationships so that children affect the
behavior of children, especially towards dental health
care.4,5 Poor oral hygiene and gingival conditions in
children with disabilities compared to other normal
children have been widely reported.6
Children with disabilities are every child who has a
physical or mental disability that can interfere with him
to carry out activities like a normal child. According to
WHO, children with disabilities are children who have
obstacles in carrying out normal activities such as
children their age in social activities, recreation,
education, and field activities due to physical or mental
conditions.1 In Indonesia the population with disabilities
is 2.45%. The percentage of children with disabilities (5-
17 years) according to data from the Indonesia Basic
Health Research 2018 is 3.3%. Where the 5 provinces
with the highest proportion respectively were Central
Sulawesi, North Kalimantan, Gorontalo, South Sulawesi,
andWest Sumatra.7
One type of disability is disorder in the limbs (hearing
impaired). Physical disability is a movement disorder
caused by neuromuscular (muscular nerve)
abnormalities and bone structures that are congenital,
sick or accidental, including cerebral palsy, polio, and
paralysis. Children with physical impairment are
incomplete / imperfect limbs, wilted and stiff limbs,
difficulty in movement (imperfect, not flexible /
uncontrolled, vibrating), abnormal limb and spine shape,
limited joint motion, there obstacles in carrying out

activities of daily life, including in this case is the act of
brushing teet.8,9
Patients who experience movement disorders in this case
cerebral palsy have a higher risk of caries and
periodontal disease. Lack of knowledge and motor
impairment are considered as the main causative
factors.9 Another study conducted in Brazil to determine
the picture of the incidence of caries in children and
adolescents with cerebral palsy and the results obtained
that more than half (52.5%) of the subjects who
participated in the study had at least one permanent
tooth / deciduous tooth that had new carries for 4 years
of monitoring (2004-2008).10
Mouth conditions that can trigger bad breath are lack of
salivary flow, increased anaerobic gram-negative bacteria,
an increase in the amount of food protein, a more alkaline
pH of the oral cavity and an increase in the number of
dead cells and necrotic epithelial cells in the mouth.11 Bad
breath results from bacterial decay, in which oral bacteria
work on salivary proteins to produce compound products.
Halitosis is bad breath that can be caused by the presence
of volatile sulfur compounds (VSCs). Volatile sulfur
compounds are the product of the production of
anaerobic bacteria in the mouth which produce volatile
sulfur compounds and smell bad.12
Poor oral and dental hygiene of children with disabilities
is the ability to understand instructions in maintaining
poor oral hygiene, poor motor skills and manual
coordination in doing the practice of maintaining oral and
dental hygiene. Dental and mouth hygiene of children
with disabilities is worse than normal children of the
same age because children with disabilities have an
inability to control plaque like a normal child. Brushing
teeth is the main plaque control that is done to maintain
dental and oral hygiene.6 Generally, people with hearing
impairment have the inability to obtain good oral hygiene
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by brushing their teeth manually because they have
limited motor skills, and their lack of knowledge about
the effectiveness of brushing teeth and how to maintain
oral and dental hygiene.13
The design of a toothbrush, the length of time of brushing
and the ability to brush your teeth also determine the
effectiveness of brushing your teeth. Conventional
toothbrushes are the main tools used to clean teeth and
mouth. Today many toothbrushes on the market have a
variety of shapes, sizes, and degrees of bristle hardness.
One of the things that must be considered in brushing
your teeth is how to hold a toothbrush. When brushing
your teeth, the handle of the toothbrush must be held
firmly enough to effectively clean the teeth. The handle of
the toothbrush must be easy to grasp. The limitations
experienced by cerebral palsy sufferers make children
not meet their own needs and must get assistance from
others, including the ability to hold a toothbrush to clean
their teeth. Then we need to think of a special form of
toothbrush for them, so in this study researchers made a
toothbrush with a special handle that is made from
materials that are easily available and easy to make. For
children, it's best not to be slippery, comfortable, and
easily controlled by children.14
Materials that can be used for modification of toothbrush
handles are Velcro strap, silicone putty, plastazote tubing,
sponges, bicycle handlebar grips, soft rubber or
Styrofoam balls. In this study, researchers wanted to use
clay as a material for modification of the toothbrush
handle. It is based on the nature of clay which is easily
formed and can harden by itself.15,16
The purpose of this study was to determine the
effectiveness of toothbrushes with a special grip on the
reduction of dental plaque, oral hygiene and levels of bad
breath for patients with Cerebral Palsy in Extraordinary
Schools, Educational Foundation for Children with
Disabilities in Makassar, Indonesia.

METHOD
Types of research
This type of research is Pre-Experimental with the design
of this study is the pre and post-test design.

Research subject
The subjects of the study were cerebral palsy children
with impaired hand motor function in SLB-D YPAC
Makassar. There are 21 children with physical disabilities
in YPAC Makassar SLB-D Makassar. 18 children have
impaired motor function in the hands, which will then be
the subject of research. After going through the inclusion
and exclusion criteria, there are 15 children left who can
meet the exclusion criteria and participate in the study.
This study was approved by the Hasanuddin University
Dental Ethics Commission, and with permission from the
school and parents to fill out informed consent.

Definition of Variable Operations
a) The use of modified toothbrushes is the use of

conventional toothbrushes that have been
modified using clay material added to the
handle of the toothbrush to facilitate the
adaptation of the toothbrush grip.

b) Oral hygiene status is a condition that shows a
buildup of plaque or tartar on a tooth that can
be seen clinically and measured using the Oral
Hygiene Index Simplified Index (OHI-S)

c) Bad breath status is a bad odor coming from the
mouth which is measured using a breath

checker from Tanita © Breath Checker Slim
white HC-212S-WH.

d) Effectiveness is the percentage obtained from
the difference in the average value of oral
hygiene or bad breath score between the time of
measurement divided by the average value or
score of the initial measurement or previous
measurement multiplied by 100%.

Assessment criteria
1. Oral Hygiene status assessments
Index to measure oral hygiene status using the Oral
Hygiene Index Simplified (OHI-S) index. by Greene and
Vermillion (1964). OHI-S score criteria are as follows:
Good (good), if the value is between 0-1.2; Medium (fair),
if the value is between 1.3-3.0; Poor (poor), if the value is
between 3.1 - 6.0.
2. Assessment of Bad Breath Status
Breath checker is a simple portable monitoring tool from
Tanita © Breath Checker Slim white HC-212S-WH that
can measure someone's breath odor by interpreting
someone's breath odor on a scale of 0-5. The numbers on
the screen will count down from 5 to 1. Slowly shake 4-5
times before. This will remove odors and moisture left
behind on the appliance. When the word "starts" appears
on the screen, immediately blow up the device sensor
until you hear a beep (blow about 4 seconds with a
distance of ± 1 cm from the device). The score will appear
on the screen and be recorded immediately, then
disappear after a few seconds and automatically
deactivated. The breath check scale scores contained in
the instrument use instructions are as follows: 0 = no
odor; 1 = mild mouth odor; 2 = bad breath; 3 = severe bad
breath; 4 = strong bad breath; 5 = bad breath is very
strong.

Data analysis
Statistical analysis:
- Test to determine whether the data is normally

distributed or not with Shapiro-Wilk test,
- Repeated ANOVA test, the paired average difference

test for > 2 measurements when the data is normally
distributed, Friedman test, paired difference test
for> 2 measurements if the data are not normally
distributed.

- Bonferroni post hoc test, a further test of the
Repeated Anova test.

- Wilcoxon Sign Ranks post-hoc test, a further
difference test from the Friedman test.
In this study, this test was used to determine
differences in the average OHI-S values   between
each examination time based on sex and age.

- Kruskal-Wallis test, unpaired difference test for> 2
groups and> 1 measurement, used if the data are not
normally distributed.

Data processing: using Microsoft Excel 2010 and software
program PC+ SPSS version 22

Research procedure
1. Manufacture of modified toothbrushes
a. Clay was placed around the handle of a toothbrush
b. Subjects were instructed to grip the handle of a
toothbrush as when brushing teeth
c. Printouts are stored and allowed to dry

2. Intra-oral clinical examination
a) Initial examination to measure the status of oral

hygiene using the OHI-S index and bad breath
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was measured using a Breath Checker before
the intervention using a special toothbrush.

b) Give instructions to research subjects to use
special toothbrushes and toothpaste that have
been prepared by researchers. The brush is
done with a frequency of twice a day for seven
days.

c) Check the status of cleanliness and bad breath
on days 3 and 7 of the use of a modified
toothbrush.

RESULT
This research was conducted at the SLB-YPAC (Special
school), Makassar City. Subjects in this study were
children with physical disabilities with total impairment
of motor function in the hands of 21 people aged between
7-17 years. A total of 18 children who experienced motor
problems at hand according to the criteria and there were
3 children who did not attend research time. Of these 15
people, there were 7 people who experienced a certain
type of Cerebral Palsy, 2 people with specific types of
cerebral palsy with hemiplegia type, 2 people with
specific cerebral palsy with paraplegia, 2 people with
specific types of Cerebral Palsy with retardation and 1
person with cerebral palsy with mixed types.
Characteristics of the sample by sex, male (73.3%) and
female (26.7%). Whereas based on age it was found that
subjects aged 6-9 years were 7 people (46.7%), aged 13-
15 years were 4 people (26.7%) and those aged 16-17
years were 4 people (26, 7%).
Figure 2 shows the OHIS values for the group of men with
an average value before the intervention (1.98)
decreased to 1.68 on the third day there was a decrease
of 15.15%, whereas in the sex of women with a higher
percentage decrease 19.34%.
Figure 3 shows the effectiveness of the use of
toothbrushes to decrease the OHI-S value from day-0
(2.02 ± 0.46) to day-3 (1.68 ± 0.35) by 16.8%, from day-3
( 1.68 ± 0.35) to the 7th day (1.27 ± 0.30) at 24.4%, and
from day-0 (2.02 ± 0.46) to the 7th day (1.27 ± 0.30) 37.1.
Figure 4 shows the decrease in average bad breath score
also occurred from day-0 to day-3 by 16.8%, from day-0
to day-7 by 62.7%, and from day-3 to day-7 by 54, 8%.
Figure 5 shows the percentage of oral hygiene level
before the intervention obtained "medium" status was 14
people (93.33%), while the "good" status was 1 person
(1.67%). On day 3 the percentage of oral hygiene status
was "moderate" (66.7%) and there was an increase in the
percentage of "good" status to (33.33%). On day 7, the
percentage of status was increasing to 8 people (53.33%),
and the "good" category increased to 7 people (46.67%).
Figure 6, shows the percentage of bad breath status
before the intervention using toothbrush mostly in the
"media" status (60%) and the status of bad breath as
much (40%), then after the intervention the percentage
of bad breath in the "mild" category increased to 60%,
and an increase in the percentage of "odorless" categories
by 40%.
Table 1 shows that there were significant differences in
the mean values of CI-S, DI-S, OHI-S, and bad breath
scores between the time of examination on day 0 (before
the use of modified toothbrushes), day 3 and day 7 after
the use of a modified toothbrush. The results of the
Repeated Anova test on the average value of DI-S and
OHI-S showed a significant difference between the
examination time of day 0, day 3 and day 7 with a value of
p <0.05. Friedman's test results also showed a significant

difference in the mean CI-S value and bad breath with a p
value <0.05.

Table 2 shows that there are significant differences in the
average value of DI-S, OHI-S, and bad breath score
between the time of examination day 0 and day 3, while
the mean value of CI-S does not not have a significant
difference between the time of examination day 0 and
day 3 (p = 0.063). Bonferroni test results showed a
significant difference in the average value of DI-S and
OHI-S between the time of the 0-day and 7-day and also
between the time of the 3rd and 7th day. Wilcoxon test
results also showed differences in the mean value of CI-S
and bad breath between the time of examination of the 0
and 7 days and also between the time of days 3 and 7.

DISCUSSION
The subjects in this study were children with physical
disabilities who experienced motor disturbances in the
hands, due to physical limitations in this case motor
function (movement) so that children could not make
efforts to clean their teeth and mouth.15,17 A person with a
physical disability is someone who has bodily
abnormalities in the apparatus of motion which includes
bones, muscles, and joints both in structure or function
that can interfere or constitute obstacles and obstacles
for him to carry out activities properly. Cerebral palsy is a
type of disability.18
Cerebral palsy refers to non-progressive disorders that
result from lesions in the immature brain that cause
limited activity and deliberate movement disorders. This
is the main cause of physical disabilities as a child that
limits the ability of children to perform various daily
activities properly. Neurological defects include
neuromuscular and musculoskeletal problems, spasticity,
muscle contractures, lack of coordination, loss of motor
control and poor voluntary movements.13
Another study states that the abilities of children with
mental disabilities at the age of 12 experience difficulty in
holding and using a toothbrush. Research conducted in
Ludhiana, India regarding dental health status in cerebral
palsy children shows that 40% of children have bad OH,
32% with moderate OH, and 28% with good OH [19].
Another study in Egypt found that children suffering from
Cerebral Palsy with a percentage of poor oral hygiene as
much as 53.2%.20
The presence of plaque from poor oral hygiene can lead
to a reduction in salivary deficits.21 Saliva can also clean
the mouth and eliminate bacteria (self- cleansing), but
because the saliva levels of each person are different. In
individuals who have a little salivary flow can cause
xerostomia, which can cause bad breath.22
Modified handle toothbrushes are conventional
toothbrushes that are enlarged according to the handle of
each individual. The material used to enlarge the handle
of the toothbrush is clay. Clay is a material that is easy to
get, easy to shape, and can dry if aerated so that the
manufacturing process is not difficult. Modified
toothbrushes are aimed at individuals who have motor
limitations in grasping and using a toothbrush. Increasing
the volume of the toothbrush handle can stabilize the grip
making it easier for individuals to control and use a
toothbrush. Previous research, researchers have tested
the effectiveness of this special grip toothbrush against
patients with Ischemic Stroke, obtained meaningful
results can reduce the oral hygiene of stroke patients.23
Research conducted in Rio de Janeiro, Brazil, in the form
of a cross-sectional survey showed that the prevalence of
halitosis in men is three times higher than in women,



Utilization of Special Grip Toothbrushes for Children with Cerebral Palsy

12 Systematic Reviews in Pharmacy Vol 11, Issue 8, Aug-Sept 2020

regardless of age. Also, the risk of halitosis is three times
higher in people aged 20 years or older than those aged
20 years and under by looking at gender.24
This study shows there is a decrease in the average value
of DI-S and OHI-S between the time of the 0 and 7-day
inspection and also between the time of the 3rd and 7th
day. The percentage of OHI-S decreased by 45% after the
intervention on the first day and increased by 52.2% on
the 7th day. The result of impairment of OHIS using a
special grip toothbrush occurred also with a study
conducted in Indonesia in the group of stroke patients
making a decrease from before and after the intervention
on the first day for the DI-S value of 51.54%, before and
after the intervention on the day to 7 at 89.23%.
This study also showed a significant difference in the
average value of DI-S, OHI-S, and bad breath score
between the time of examination day 0 and day 3, while
the mean value of CI-S had no significant difference
between time inspection day 0 and day 3. A decrease in
bad breath score can be caused by handling oral hygiene
by reducing the accumulation of debris and bacteria in
the mouth that produce malodor through regular oral
hygiene procedures namely brushing teeth and the use of
antimicrobial toothpaste or mouthwash.25

CONCLUSION
The effectiveness of using a special toothbrush design
using a special handle is proven to help clean the mouth
and reduce bad breath for children with Cerebral Palsy
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Figure 1. Example of special toothbrush results

Figure 2. Average Di, Ci and OHIS scores before and after brushing teeth by sex

%.

Figure 3. Mean values of CI-S, DI-S, and OHI-S before the use of a modified handled toothbrush (day 0) and after the use of a
modified toothbrush
(days 3 and 7)
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Figure 4. Average bad breath score before and after the use of toothbrushes (day 0, day 3 and day 7)

Figure 5. Percentage of oral hygiene level based on OHI-S values before and after the use of toothbrushes

Figure 6. Prevalence of the level of bad breath at the time of examination on day 0 (before the use of a modified toothbrush,
the 3rd and 7th day after the use of a modified toothbrush
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Table 1. Difference in mean CI-S. DI-S. OHI-S values. and bad breath scores based on the time of examination
(before and after the use of toothbrushes)

Score n

Measurement Time

p-valueDay-0 Day-3 Day-7

(Rerata ± SD)
CI-S 15 0.95 ± 0.23b 0.91 ± 0.24b 0.82 ± 0.20b 0.001**
DI-S 15 1.06 ± 0.26a 0.77 ± 0.13a 0.45 ± 0.14a 0.000*
OHI-S 15 2.02 ± 0.46a 1.68 ± 0.35a 1.27 ± 0.30a 0.000*
Breath Odor 15 1.60 ± 0.50b 1.33 ± 0.48b 0.60 ± 0.50b 0.000**

a Normality Test: Shapiro-Wilk test; p>0.05
bNormality Test: Shapiro-Wilk test; p<0.05
* Repeated Anova test; p<0.05: significant
** Friedman test; p<0.05: significant

Table 2. Post Hoc test for differences of mean CI-S. DI-S. OHI-S values. and bad breath scores between examinations
(before and after the use of toothbrushes)

Comparison
CI-S DI-S OHI-S Breath odor

(p-value)

Day-0 Day-3 0.063b 0.000a 0.000a 0.046b

Day-7 0.004b 0.000a 0.000a 0.000b

Day-3 Day-7 0.026b 0.000a 0.000a 0.001b
a Post Hoc test: Bonferroni test; p<0.05: significant
b Post Hoc test: Wilcoxon Signed Ranks test; p<0.05: significant


