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Abstract

Context: Individuals with special needs may have great limitations in oral hygiene performance due to their potential 
motor, sensory, and intellectual disabilities. Thus, oral health care utilization is low among the disabled people. Hearing 
disorders affect the general behavior and impair the level of social functioning. Objectives: The present study was conducted 
to assess the dental health outcomes following supervised tooth brushing among institutionalized hearing impaired and 
mute children in Jaipur, Rajasthan. Materials and Methods: The study followed a single‑blind, parallel, and randomized 
controlled design. A total of 315 students were divided into three groups of 105 children each. Group A included resident 
students, who underwent supervised tooth brushing under the supervision of their parents. The non‑resident students were 
further divided into two groups: Group B and Group C. Group B children were under the supervision of a caregiver and 
Group C children were under the supervision of both investigator and caregiver. Results: There was an average reduction 
in plaque score during the subsequent second follow‑up conducted 3 weeks after the start of the study and in the final 
follow‑up conducted at 6 weeks. There was also a marked reduction in the gingival index scores in all the three groups. 
Conclusion: The program of teacher and parent supervised toothbrushing with fluoride toothpaste can be safely targeted 
to socially deprived communities and can enable a significant reduction in plaque and gingival scores. Thus, an important 
principle of oral health education is the active involvement of parents and caregivers.
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INTRODUCTION

Disability is difficult to define and interpret. Some are 
born with disability and some acquire it later in life. 

It is an umbrella term covering impairments, activity 
limitations, and participation restrictions. Impairment 
is a problem in body function or structure, activity 
limitation is the difficulty encountered by an individual 
in executing a task or action, while participation 
restriction is the problem experienced by an individual 
in involving in life situations. The groups in our society 
that are primarily affected with dental disease are 
children, disabled individuals, low income, minority, 
migrant population and the elderly.[1] People with 
disabilities face discrimination on various accounts: 
Due to their physical disability, behavior and attitude of 
the society at large and on socio‑economic grounds. As 
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regards to their health, disabled persons themselves have 
low level of expectation from the health profession. 
Oral health is often accorded the lowest priority in the 
context of overall health and therefore, oral  health of 
the disabled person is neglected in view of both these 
factors combined together.

Oral healthcare utilization is poor among the disabled 
people due to several reasons like poor accessibility 
to health services, dependence on caregivers, lack of 
adequate training of healthcare providers, the attitude 
of healthcare providers and finally their own low level 
of expectations from healthcare services.[2] Individuals 
with special needs may have great limitations in oral 
hygiene performance due to their potential motor, 
sensory, and intellectual disabilities and so are prone to 
poor oral health. Hearing disorders affect the general 
behavior and impair the level of social functioning. 
This group is often neglected because of ignorance, fear, 
stigma, misconception and negative attitudes.[3]

There is evidence that the mechanical control of plaque 
prevents gingivitis and reduces plaque. Thus, tooth 
brushing continues to be the most used and effective 
method for cleaning most tooth surfaces. Tooth 
brushing, like all habits of hygiene, is acquired during 
the socialization process of a child. When this habit 
is taught in early childhood, it is naturally ingrained 
in the daily routine of the child, with only positive 
reinforcement needed later.[4] Preventive dental care 
is essential at institutions for the hearing impaired and 
mute population because of the high incidence of dental 
and periodontal disease in them. Because many of these 
individuals are unable to maintain good oral hygiene 
independently, the educational component of preventive 
dental care must be directed toward the parents and 
caregivers. Hence, the objective of the study was to 
evaluate the effectiveness of supervised tooth brushing 
in improving the plaque levels and gingival status in a 
school for hearing impaired and mute children.

MATERIALS AND METHODS

The present study was a single‑blind, parallel‑design, 
randomized controlled clinical trial carried out in a 
government institute for hearing impaired and mute 
children in Jaipur, Rajasthan, India for a period of 
about 6 months. The period of 6 months was required 
to evaluate whether supervised tooth brushing has a 
prolonged effect on the oral hygiene improvement. 
Before scheduling the present study, the required ethical 
clearance was obtained from the Research Review 
Board, Jaipur Dental College to conduct the study and 

permission was taken from the school principal. All 
children whose parents or caregivers granted consent 
and who cooperated on the day of examination were 
included in the study. Those who were absent on the 
day of examination, who did not give consent, who 
were having congenital anomalies and who were on 
medication or required emergency dental treatment 
were excluded. Random allocation was made in blocks 
in order to keep the sizes of intervention groups 
similar. A  sample size of 315 that is divisible by the 
block size was chosen. The students were divided 
into three blocks/groups: Group  A included resident 
students  (105), who underwent supervised tooth 
brushing under the supervision of their parents. The 
non‑resident students were further divided into two 
groups: Group B and Group C. Group B children were 
under the supervision of caregiver, who assisted and 
helped the subjects address their difficulties. Group  C 
children were under the supervision of both investigator 
and caregiver. The investigator instructed the caregiver 
and monitored the health outcomes.

Clinical examination

Just before the clinical examination, students were 
shown a 10‑min video which depicted the procedure of 
application of disclosing agent and recording of indices 
in a young patient. It was done in order to relieve the 
anxiety and for a better understanding of the entire 
procedure. During the clinical examination in the 
school, the children were accompanied by the respective 
class teachers and the non‑resident students by the 
caregivers who also acted as the interpreter.

The plaque disclosing agent was applied using cotton 
tips. After the application of the disclosing agent, the 
subjects were evaluated by the same examiner for the 
disclosed plaque and the plaque and gingival scores were 
recorded by the same examiner throughout the study 
period. Plaque Index (Turesky Modification of Quigley 
Hein Plaque Index, 1970) and Gingival Index (Loe and 
Silness, 1963) were recorded at baseline, 3  weeks and 
6 weeks.

Oral health education

Prior to the study, the investigator with the help of the 
teachers had explained the purpose of the study to the 
students with the help of sign language. Oral health 
education was provided to the school children using 
visual aids in the form of an attractive presentation 
with animations and cartoons delivering interactive 
oral health care messages. The 10‑min video depicted 
various diseases affecting the oral cavity, the ill‑effects 
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of bad oral hygiene and tooth decay, importance of 
tooth brushing, and correct methods of tooth brushing. 
Attractive and colorful flip charts explaining various 
oral diseases and importance of balanced diet were 
also shown. Teachers were also involved in the health 
education sessions and were encouraged to take part 
actively in motivating the students. If the students had 
any queries, they were asked to write their questions on 
blackboard and the investigator answered the doubts 
and teachers conveyed it with the help of sign language.

Children were instructed to brush their teeth twice a 
day with fluoridated toothpaste using roll‑on technique. 
Roll‑on technique was chosen as it is easier to learn and 
less time consuming for the hearing impaired and mute 
children, as compared to other complex tooth brushing 
techniques. Tooth brushing technique was taught to 
the children in small batches with the help of video 
demonstration and roll‑on technique for tooth brushing 
was taught on dental models for better understanding. 
Each child was given a new toothbrush and toothpaste 
at the beginning of the study. The children were 
asked to brush at least twice a day, in the morning and 
evening. A  pamphlet containing pictures depicting 
the correct method of tooth brushing and instructions 
for the parents was printed; the instructions were to 
use a pea‑sized amount of the toothpaste, method of 
cleaning and storage of toothbrush and not to share 
the toothbrush with the other family members. On the 
overleaf of the pamphlet, a planner was given in which 
the students were asked to put a tick mark whenever 
they brushed their teeth as well as to mark the timings 
for tooth brushing and the parents were instructed to 
keep a watch on the child’s day‑to‑day planner.

A notice was sent to the parents of non‑resident 
students inviting the parents for oral health counseling 
during the school hours. Days for oral health education 
were pre‑fixed with the principal of the school. The 
parents and caregivers were explained about the 
program and the importance of maintaining proper 
oral hygiene. Oral health counseling was provided 
by the investigator with the help of models and 
charts and focused on the structure and function 
of teeth, type of dentition and also the importance 
of balanced diet and the influence of oral health on 
general health. Caregivers and parents were trained to 
supervise the tooth brushing program, correct method 
for tooth brushing, infection control procedure and 
record keeping was explained. The parents were also 
instructed to monitor the planner regularly. The oral 
health counseling session was repeated at an interval 
of 3  weeks for the reinforcement of oral health 

instructions. The parents were invited for the oral 
health counseling sessions by sending letters with 
the children; those who were unable to come were 
given instructions telephonically and were requested 
to follow the supervised tooth brushing regimen. 
Reinforcement of oral health education was a source of 
motivation and was used to arouse the interest of the 
parents/caregivers and children toward the success of 
the intervention.

Supervised tooth brushing

Investigator‑supervised tooth brushing was performed 
twice a week in both the hostels. The days and timings 
for supervised tooth brushing were fixed with the 
caregivers of the resident students. The investigator 
along with the caregiver supervised the children during 
tooth brushing. A  clean area with adequate supply 
of water was chosen to carry out supervised tooth 
brushing. The children were taught to brush their teeth 
according to roll‑on technique and were encouraged 
to perform oral hygiene practices. Individual assistance 
in brushing was provided and the child’s daily planner 
was also evaluated at regular intervals. Children 
were encouraged and praised for performing well in 
oral health related activities, which was a source of 
motivation for improvement in skills. No professional 
prophylaxis was performed and the subjects were 
re‑examined for clinical scoring at the end of the 
program.

The data were entered into a database using Microsoft 
Excel 2007 spreadsheet and analyzed using statistical 
software. Chi‑square test was used to test differences in 
frequencies between groups and for testing association. 
One‑way analysis of variance  (one‑way ANOVA) was 
used to test the differences in the mean plaque and 
gingival scores of the three groups. Significance of 
P value was taken at < 0.05.

RESULTS

The study participants comprised 105 students in each 
of the three groups. The percentage of students in the 
age group  6–10  years was 13.3%, 11.4%, and 20% in 
Group  A, Group  B, and Group  C, respectively. In 
11–15  years age group, the percentage of participants 
was 43.8%, 38.1%, and 44.8%, respectively. There 
were 42.9%, 50.5%, and 35.2% participants belonging 
to the age group  >15  years in Group  A, Group  B, 
and Group  C, respectively  [Table  1]. Out of the total 
214 males, 68.6% were in Group A, 71.4% in Group B, 
and 63.9% in Group  C. The total number of females 
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was 101, of which 31.4% were in Group A, 28.6% were 
in Group B, and 36.2% were in Group C [Table 2].

Mean plaque scores at the baseline examination 
were approximately same for Group  A and Group  B. 
The mean plaque score at baseline for Group  C was 
1.48  ±  0.90. Compared to the baseline findings, there 
was an average reduction in plaque score during the 
subsequent second follow‑up conducted after 3  weeks 
of the start of study and in the final follow‑up at 
6  weeks  [Figure  1]. The groups were well balanced in 
terms of gingival inflammation status at the baseline 
examination. During subsequent visits, there was 
marked reduction in the gingival index scores in all the 
three groups [Figure 2].

One‑way ANOVA was applied to know the difference 
in plaque index from baseline to final examination. 
The test revealed the changes in plaque scores were 
not significant when the values were computed from 
baseline to final examination  [Table  3]. The change in 
gingival index scores from baseline to second follow‑up 
was highly significant  (P  <  0.001). Group  B was 
superior as compared to the other two groups [Table 4]. 
The comprehensive overview of the methodology of the 
study is presented in Figure 3.

DISCUSSION

Oral health education program was conducted for 
parents and caregivers responsible for the well‑being 
of the disabled children. It is important to involve both 
the parents and caregivers of the children in the oral 
health education program, so that the children’s good 
oral health behavior could be encouraged by both their 
parents at home and caregivers at the hostel.[5]

Tooth brushing, like all other habits, is acquired 
during the socialization process of a child.[6] 

Table 1: Distribution of study participants 
according to age

Age group 
(in years)

Group A Group B Group C
No. % No. % No. %

6-10 14 13.3 12 11.4 21 20.0
11-15 46 43.8 40 38.1 47 44.8
>15 45 42.9 53 50.5 37 35.2
Total 105 100.0 105 100.0 105 100.0

Table 2: Distribution of study participants 
according to gender

Gender Group A Group B Group C Total
No. % No. % No. %

Male 72 68.6 75 71.4 67 63.9 214
Female 33 31.4 30 28.6 38 36.2 101
Total 105 100.00 10 100.00 105 100.00 315

Table 3: Plaque index from baseline to final 
examination

Source of  
variation

SS df MSS F P Significant

Between groups 0.93054 2 0.465 0.446 0.640 NS
Within groups 325.4179 312 1.043
Total 326.3484 314
SS=Sum of  square, df=Degree of  freedom, MSS=Mean sum of  square

Table 4: Gingival index from baseline to final 
follow‑up

Source of  
variation

SS df MSS F P Significant

Between groups 1.806 2 0.903 18.446 <0.001 HS
Within groups 15.278 312 0.049
Total 17.084 314
SS=Sum of  square, df=Degree of  freedom, MSS=Mean sum of  square

Figure 1: Mean plaque scores of all groups at baseline, 3 weeks and 6 
weeks

Figure 2: Mean gingval scores of all groups at baseline, 3 weeks and 
6 weeks

Brushing is a voluntary physical activity and has two 
requirements: Motivation and physical (manual) ability. 
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Educational research shows that simple incentives 
and reinforcement by professionals encourage young 
children to change their behavior and maintain the 
change.[7] Tooth brushing can be taught in the same way 
as other skills, but it requires time for the individual as 
well as commitment on the part of the regular caregiver 
to ensure that all areas of the mouth are being cleaned 
each time. Tooth brushing is often not supervised 
or encouraged, which leads to poor oral hygiene 
that results in plaque build‑up.[8] Tooth brushing 
programs are effective in improving the oral hygiene in 
populations with various types of disabilities.[2,6]

Supervised oral hygiene programs result in a marked 
improvement of oral hygiene and reduce the incidence 
and severity of gingivitis and periodontitis. It is also 
evident that the best means of establishing good oral 
hygiene among people with disabilities is not only 
through increased efforts and expertise of dental 
professionals, but also by giving systematic instructions 
to disabled subjects on self‑care oral hygiene skills. Ideal 
prophylactic measures must aim not only at improving 
the oral health during the period of investigation, but 
also in improving the oral conditions later in life.[9]

In a supervised tooth brushing program at the school for 
non‑institutionalized children with mental retardation 
with or without Down’s syndrome, the prevalence 
of severe gingivitis was lowest and better periodontal 
health was evident among those who had their teeth 
brushed every day under the supervision of a teacher.[2] 
Highly significant improvement in gingivitis was 
observed in institutionalized children. Improvement 
seen in the present study as healthy gingiva with 
comparatively less changes in dental plaque may 
indicate an increase in the frequency of tooth brushing, 
but not its quality. However, a small reduction in plaque 

score seemed to improve gingivitis scores. Gingival 
bleeding follows plaque colonization and maturation; 
even unskilled tooth brushing may lead to a decrease in 
bleeding despite some remaining plaque.

In the present study, marked improvement in 
intervention outcomes appeared among the children 
in the parental supervision group, compared to those 
in the caregiver and combination groups. It showed 
considerable effects of the intervention and high 
compliance of the parents. Parent’s involvement in 
this program led them to take greater responsibility 
for their children’s oral health than the role played by 
teachers and investigators. The outcomes in the parental 
supervision group and combined group were almost 
the same, as confirmed by the overlapping confidence 
intervals. Parent’s education also showed an impact 
on the outcomes of the study in the form of improved 
gingival health of the children. Results suggest that 
parents have got an important role in improving and 
maintaining the oral health status and behavior of the 
children.[7,9‑11] Twice‑a‑week tooth brushing supervision 
program performed by the caregivers and investigator 
was less effective as compared to daily supervision 
by parents. The assumed reason is that the caregivers 
did not impart the required skills needed for tooth 
brushing, suggesting their inactive participation. The 
caregiver’s had a lack of confidence associated with 
limited training, which could prove as a barrier in 
providing adequate supervision. Participatory learning 
approach such as child–parent relationship has been 
suggested to improve child’s oral health.[12]

In the present study, although the three groups 
were balanced in terms of oral hygiene at baseline 
examination, they reflect poor oral health. There was 
significant reduction in the mean plaque and gingival 

Figure 3: Brief overview of the methodology
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index scores during subsequent visits  (after 3 and 
6  weeks). Non‑institutionalized children who were 
performing oral hygiene practices under the supervision 
of their parents showed better improvement in oral 
hygiene at the end of the program, as compared to the 
institutionalized children. Previous studies have shown 
that children with learning difficulties can be taught 
tooth brushing, especially with the motivation of their 
teachers and with parental involvement.[13] The majority 
of subjects had statistically significant reduction in 
plaque and gingival indices. The authors have reported 
similar findings[14] in which supervised tooth brushing 
program reduced both plaque and gingival scores 
significantly during a 3‑month period. On the other 
hand, their findings reflected the need for a long‑term 
follow‑up study to ascertain the long‑term success of 
the program. In a supervised tooth brushing program 
at the school for non‑institutionalized children with 
mental retardation with or without Down’s syndrome, 
better periodontal health was evident among those who 
had their teeth brushed every day under the supervision 
of a teacher.[15]

The most significant decline in the plaque and 
gingival scores during the study period was seen 
within the first 3  weeks. This reflects the increase in 
parent’s and caregiver’s awareness and participation. 
This was primarily due to continual oral hygiene 
instruction given to the caregivers and parents. The 
reinforcement of oral health education increased 
the effectiveness of the program.[16] Periodic 
reinforcement of health education messages is 
always necessary to counteract the effect of fading 
over a period of time. A  periodic reinforcement to 
monitor the procedure is the best approach to obtain 
compliance.[6] Other studies also report repetition 
and reinforcement to have a positive effect on health 
education programs.[9,11,17]

Significant changes in the mean plaque and gingival 
index scores were observed in all the three groups of 
the present study. The reason for this improvement 
was that children with special needs were given 
personal attention in the form of supervised tooth 
brushing, which made them more interested in 
maintaining oral hygiene. The finding of the present 
intervention was contradictory to a study[18] in which 
the change in mean plaque scores was found to be 
significantly greater than the corresponding change in 
all other groups.

This study revealed that a school‑based intervention 
approach is effective in improving the gingival 

health of hearing impaired and mute children with 
poor oral health at baseline. Marked improvements 
were observed in the intervention outcomes among 
the children under who were under their parents’ 
supervision, reflecting high compliance of the parents 
and their increased interest toward oral health 
education. The present intervention demonstrated that 
children with impairments can be instructed about 
simple oral hygiene procedures and they can carry out 
correct tooth brushing when given encouragement and 
motivation.

CONCLUSION

It can be concluded from the present study that a 
program of teacher and parent supervised toothbrushing 
with fluoride toothpaste can be safely targeted to 
socially deprived communities and it can enable a 
significant reduction in plaque and gingival scores. 
Both comprehensive and incremental dental care are 
recommended for these subjects in special schools in 
order to improve their oral health with the cooperation 
of local dental institution, parents, school authorities, 
voluntary organizations and the government.

Recommendations

The implemented program suggested a positive 
impact of supervised tooth brushing on the oral 
hygiene status and gingival status of the children. 
Non‑institutionalized children showed marked 
improvement in the oral health conditions as they were 
performing tooth brushing under the supervision of 
their parents. These results are indicative of developing 
preventive dentistry programs for the children 
with special needs and also training the parents and 
caregivers in providing proper oral hygiene for the 
disabled children. The study highlights the benefits of 
home–school liaison to promote the gingival health of 
the children with special needs. A  follow‑up study is 
required to investigate the maintenance of this effect 
and to what degree the motivation and willingness to 
maintain tooth brushing routine continues after the 
termination of the program.
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