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ABSTRACT

Objective: To evaluate and compare the oral hygiene status of
visual impaired, hearing impaired and normal healthy school
going children in the age group of 5-18 years and to assess the
impact of customized oral health education module on their
oral hygiene status.

Materials and methods: A nine month comparative study
was conducted among total 300 visual impaired, hearing
impaired and normal healthy school going children aged 5-18
years. The study was carried out in three phases. Phase | and
phase Il were carried out at baseline which included clinical
examination and education of children using customized
module. Phase Ill was carried out by taking follow-up visits at
the interval of three, six and nine months which included the
clinical examination and reinforcement using customized oral
health education module.

Assessment of oral hygiene status was done using
standardized proforma, plaque index (Pll) and simplified oral
hygiene index (OHI-S), at baseline, three, six and nine months.
All the analyses were performed using SPSS version 20.0 (IBM
Corp) software.

Results: At baseline the difference of mean Pll and OHIS
score for all the three groups was statistically insignificant
with p-value of 0.0569 and 0.0304 respectively. In all three
groups, the mean Pll and OHI-S showed statistically significant
difference across time points with p-value < 0.0001.
Conclusion: Oral health education in the form of customized
oral health education module with periodic reinforcement
is an effective method which improved oral hygiene status
in normal healthy, visually impaired and hearing impaired
children.

Keywords :
children, oral hygiene, oral health education, customized oral
health education, normal School going children.

visually impaired children, hearing impaired

INTRODUCTION

Oral health is an important aspect of health for all children
especially for children with special health care needs [1].
Individuals with special needs prone to poor oral health
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because they have greater limitations in oral hygiene
performance due to their potential motor, sensory and
intellectual disabilities [2].

Unfortunately, oral health care is one of the greatest
unattended health needs of these children [1]. Many teaching
methods and mechanical aids are available for these children
to enhance their development [3]. Therefore, techniques
should be customized according to patients' abilities and
needs, incorporating the basic principles [4].

In the literature, very few specific health education programs
catering to disabled children have been reported and also
very few studies assessed the impact of customized oral
health education module on the oral hygiene status of these
children.

Hence, the present study was planned to evaluate the oral
hygiene status of visually impaired, hearing impaired and
normal healthy children in the age range of 5-18 years in
the Nagpur city of Maharashtra and further the impact of
customized oral health education module was assessed at
three, six and nine months.

MATERIALS AND METHOD

Ethical clearance was obtained from the Institutional Ethical
Committee for conducting the study. Prior permission for
carrying out this study was obtained from Zilla Parishad
Education Officer and District Social Welfare Officer of Nagpur
city. Necessary permission from the school principal and
written informed consent from the parents/local guardians
and assent from the children was obtained.

Inthe present study, list of the various visual impaired, hearing
impaired, primary and secondary schools and institutions
was obtained. From the list, schools/institutes were stratified
according to the type of disability they serve. Within each
stratum, one school/institute was randomly selected to
conduct the study by chit method each for normal healthy
children, visually impaired, hearing impaired children i.e. total
three schools/institutes were selected. A total of 300, children
were selected out of them 100 children were visually impaired,
100 children were hearing impaired and 100 children were
normal healthy.

Inclusion criteria

Children of age group 5-18 years. Children without any
systemic diseases. School going/institutionalized children
Group I: Normal healthy children Group II: Visually impaired
children Group IlIl: Hearing impaired children.

Exclusion criteria

Children whose parents/caretakers did not sign the consent
letter of participation.

A customized oral health education module was prepared

which included an oral health talk and an information booklet.
The module included information regarding oral health,
the structure of gingiva and tooth, the structure of plaque,
etiology, and development of dental caries and gingival
diseases. It also included information about the oral health
care of an infant, children and adolescents, and some golden
rules to keep the teeth healthy.

To ensure comprehensive ability content validity of the
oral health education module was evaluated by an expert
panel (from the Department of Pediatric Dentistry) and was
modified in accordance with their recommendations. The
oral health education module was constructed in English and
separate Marathi translations were later made and used in
the study.

For normal healthy children and hearing impaired children,
the module was printed on a normal paper and a booklet was
prepared. For visually impaired children, the module with
the same content (as that of the module for normal healthy
and hearing impaired children) was printed into Braille script.
Validation of a customized oral health education module was
done from respective subject experts.

The total study duration was of nine months and the study
was carried out in two phases. Phase | was carried out at
baseline and phase Il included the follow-up visits at the
interval of three, six and nine months.

Phase I:
education using the customized module Clinical examination
was done for the children in their respective schools by
making them seated on ordinary chair. Examination was
done by a single examiner using mouth mirror and probe in
natural day light.

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 scores were recorded using Turesky Modification of
Quigley Hein Plaque Index [5]. Simplified oral hygiene index
[6] was used for the assessment of oral hygiene status.

Baseline: Clinical examination and oral health

Customized oral health education module in the form of the
booklet was given to each child and an oral health talk was
delivered by the principal investigator. For hearing impaired
children the talk was communicated with the help of sign
language interpreter using the sign language.

Phase II: Follow up at three, six and nine months: Clinical
examination and oral health education using the customized
module There was no dropout and all the 300 participants
were examined at three, six and nine months. The plaque
score, oral hygiene status, were assessed using the same
indices as used in baseline recording. Reinforcement of oral
health education module was done at three, six and nine
months.
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Statistical analysis

The data were entered into a database using Microsoft Excel 2007 spreadsheet and analyzed using statistical software.
Intergroup and inragroup comparisons were done for plaque index and OHI-S using one-way analysis of variance. All the
analyses were performed using SPSS version 20.0 (IBM Corp) software and the statistical significance was evaluated at 5% level.

RESULT

Table 1 provides the descriptive statistics and comparison of age across three study groups. The mean age of children in group
I was 12.56 + 1.93 years, while that in group Il was 13.60 + 2.40 years and in group Il was 13.73 + 2.04 years. The mean age of
children in group | was significantly lower than that of group Il and group Ill. There was statistically insignificant difference of
mean age between the group Il and Ill.

Table 1. Descriptive statistics for age according to study groups.

Groups
Age in years Group I: Group II: Group III:
Normal (n=100) Visually impaired (n=100) Hearing Impaired (n=100)

Mean 12.56 13.60 13.73

SD 1.93 2.40 2.04

Median 13.00 15.00 14.00

Minimum 7.00 7.00 6.00

Maximum 17.00 16.00 16.00

P-value < 0.0001 (HS); Obtained using one-way ANOVA; HS: Highly Significant;
Table 2 shows the distribution of gender across three study groups. Out of 100 children in group |, there were 47 males and
53 females, while in group I, there were 62 males and 38 females and in group lll, there were 57 males and 43 females. The

distribution of gender types was insignificantly different across three groups as revealed by p-value 0.0944 (p > 0.05).

Table 2. Descriptive statistics for gender distribution according to study groups.

Groups
Gender P-value?
Group | (n=100) Group Il (n=100) Group Il (n=100)
Male 47 62 57 0.0944 (NS)
Female 53 38 43

@ Obtained using Pearson’s Chi-square test; NS: Non Significant

Table 3 provides the comparison of plaque and oral hygiene indices across three study groups. In group |, the mean total PlI
was 2.56 £ 0.34, while in group Il it was 2.46 + 0.27 and in group Il it was 2.50 + 0.31. The difference of mean PIl was statistically
insignificant as indicated by p- value of 0.0569. Similarly, mean debris index in group | was 1.28 + 0.67, in group |l was 1.19
0.47 and in group Ill was 1.16 + 0.57. The difference of means was statistically insignificant with p-value of 0.2823. The mean
calculus index in group | was 0.59 + 0.62, in group Il was 0.68 + 0.71 and in group Ill was 0.40 + 0.56. The difference of means
was statistically significant with p-value of 0.0067. Tukey's post-hoc test revealed that the difference between group Il and IlI
was significant, while the mean for group | was insignificantly different than that of group Il and Ill. The mean OHl in group |
was 1.86 £ 1.0, in group Il was 1.87 £ 0.93 and in group Il was 1.53 + 1.0. The difference of means was statistically significant
with p value of 0.0304. Pair wise comparison revealed that mean for group Il was significantly higher than that of group Ill.

Table 4 (Graph 1) gives the comparison of mean index values representing plaque and OHI-S score according to groups.
One-way repeated measures analysis of variance and post-hoc analysis were performed with multiple testing corrections
using Bonferroni test. In group |, the mean plaque index, debris index, calculus index and the total oral hygiene index showed
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statistically significant difference across time points as revealed by p-value < 0.0001. The means for all the indices differed
significantly from each other except calculus index. For this index, the difference between baseline and three months was
statistically insignificant. In group Il, the means for all the indices showed statistically significant difference of means across
time points with p < 0.0001. Pair wise analysis also revealed statistically significant difference between all the time points,
except calculus index. This index showed insignificant difference between six and nine months. In group Ill, the means for all
the indices showed statistically significant difference of means across time points with p-value < 0.0001. Pair wise analysis also
revealed statistically significant difference between all the time points, except calculus index. This index showed insignificant
difference between three and six months.

Table 3. Comparison of plaque index and OHI-S across three study groups at baseline.

Groups
Index Statistic P-valuea
Group | Group Il Group 1l
Total PII Mean 2.56 2.46 2.50
Median 2.55 2.48 2.52 0.0569 (NS)
SD 0.34 0.27 0.31
Debris index Mean 1.28 1.19 1.16
Median 1.05 1.00 1.00 0.2823 (NS)
SD 0.67 0.47 0.57
Calculus index Mean 0.59 0.68 0.40
Median 0.30 0.55 0.10 0.0067 (S)
SD 0.62 0.71 0.56
OHI-S Mean 1.86 1.87 1.53
Median 1.70 2.00 1.20 0.0304 (S)
SD 1.10 0.93 1.00
@ Obtained using one-way ANOVA; S: Significant; NS: Non Significant
Table 4. Comparison of plaque index and OHI-S with time in each group.
Group Index Baseline 3M 6M oM P-valuea
Pll 2.56 £ 0.34 2.12+0.23 1.39+0.24 1.02 £ 0.07 < 0.0001(HS)
Debris 1.28 £ 0.67 0.76 £ 0.46 0.58 £ 0.34 0.36 £ 0.22 < 0.0001(HS)
Group |
Calculus 0.59 £ 0.62 0.53+0.58 0.37 £ 0.47 0.17 £0.29 < 0.0001(HS)
OHIS 1.86+1.10 1.29+0.91 0.94 £ 0.63 0.53 +0.37 < 0.0001(HS)
PIl 2.46 +0.27 1.76 £ 0.29 1.43+£0.20 1.04 £ 0.07 < 0.0001(HS)
Debris 1.19+0.47 0.76 £ 0.31 0.47 £ 0.21 0.42 £0.20 < 0.0001(HS)
Group Il
Calculus 0.68 £ 0.71 0.51 £0.63 0.31+£0.38 0.26 £ 0.34 < 0.0001(HS)
OHIS 1.87+£0.93 1.24+0.76 0.78 £ 0.45 0.69 £ 0.43 < 0.0001(HS)
Pll 2.49 £ 0.31 1.65+0.40 1.29+0.14 1.02+0.14 < 0.0001(HS)
Debris 1.16 £ 0.57 0.64 £ 0.39 0.46 £0.2 0.31+0.19 < 0.0001(HS)
Group Il
Calculus 0.40 £ 0.56 0.19+0.34 0.15+0.38 0.08 £0.2 < 0.0001(HS)
OHIS 1.53+1.00 0.81 £0.59 0.61 £ 0.45 0.39£0.29 < 0.0001(HS)

2 Obtained using repeated measures ANOVA test; HS: Highly Significant.
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Graph 1. Line plots showing mean OHIS across time points in three groups.
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DISCUSSION

Oral health is an important part of overall health and plays a vital role in each individual's well- being and quality of life by
influencing physical and mental well-being, appearance, and interpersonal relations in a positive way. As one’s esthetics and
communications is influenced by oral hygiene, it has a strong biological, psychological, and social projections [7].

Oral health education towards the maintenance of oral hygiene is more important to establish good oral health routines and
knowledge early in life [8]. Instructions need to be clear and easy to understand, targeting children’s personal needs and also
adapts to their educational level and cognitive ability [9] with periodic reinforcement [10].

In the present study, Plaque scores for all the children were recorded using Modified Quigley- Hein plaque index as it is
considered to be most sensitive in visible plaque scoring [11]. Oral hygiene was assessed by using Greene and Vermillion's
simplified oral hygiene index (OHI-S) as itis less time consuming and it is used to evaluate an individual's level of oral cleanliness.
The mean age in the present study for the group of normal healthy children (Group I) was 12.56 years, for the group of visually
impaired children (Group Il) was 13.60 years and for hearing impaired children (Group Ill) was 13.73 years. Though the mean
age of children in group | was significantly lower (p<0.0001) than that of group Il and group lll, the mean age in all three groups
was in age bracket of 12-14 years. Hence, changes in oral health status due to age differences between three groups were
expected not to differ significantly [12].

In the present study, the difference in the mean plaque score of the three groups at baseline was statistically not significant.
Highest plaque score was seen in normal healthy children followed by hearing impaired and visually impaired children. This is
not in accordance with the study conducted by Ameer N et al. (2012) [13] who assessed the oral hygiene status in 14-17-year-
old visually impaired, deaf and dumb and normal children. They observed highest mean plaque score in deaf and dumb
children followed by visually impaired and then normal healthy children.

At the baseline, the mean OHI-S score in the present study showed no significant difference in the normal healthy and visually
impaired children. This is in accordance with the study conducted by Jain A et al. (2013) [12] who evaluated the oral hygiene
status amongst 6-18 years old visually impaired and sighted students. In the present study, hearing impaired children had
significantly good oral hygiene as compared to visually impaired children which is in accordance with the study conducted
by Reddy VK et al. (2013) [14] who compared the oral hygiene status among institutionalized visually impaired and hearing
impaired children of age between 7 and 17 years. This may be perhaps due to the fact that hearing impaired children can
visualize the act of tooth brushing, which is still one of the most common means of maintaining oral hygiene especially, in
developing countries like India [14].

In the present study, a significant reduction in the plaque scores was observed in all the three groups at three, six and nine
months indicating a positive impact of customized oral health education module. Ganapathi AK et al. (2015) [15] observed
significant reduction in plaque score after six months of oral health education through the pamphlets (leaflets) printed in
Braille script in 8-14 years old visually impaired children. Similarly Sandeep V et al. (2016) [16] found significant reduction in
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