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ABSTRACT
Introduction: Children with visual impairment are reported to be at higher risk of poor oral health. They faced difficulties in basic skills including oral care. For this reason, they may develop dental caries and periodontal disease.
The aim of this study was to assess the oral health status of a group of visually impaired school children in Kuala
Lumpur. Methods: A cross-sectional study was carried out on students from a Special Education School in Kuala
Lumpur. Oral examination was conducted to determine caries experience and oral hygiene status. Caries was measured using DMFT index and simplified oral hygiene index (OHI-S) for oral hygiene status. Oral examination was
based on modified World Health Organization (WHO) oral health assessment criteria for children. Chi-square test
was used to determine associations between demographic variables and oral health status. Results: A total of 91
visually impaired students (41 blind, 50 low vision) within the age group of 13 to 17 years old participated in this
study. The mean OHI-S score was 1.68 (SD 0.87) with majority of students had fair oral hygiene (39.6%) and 29.7%
with poor and very poor oral hygiene. The mean DMFT score of total students were 0.80 (SD 1.62). Male students
demonstrated significantly better oral health status than female in relation to prevalence and mean score of dental
caries. Conclusion: Most of the visually impaired children in this study showed fair oral health status. Regular oral
health education is recommended to improve the oral hygiene especially in the totally blind group.
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INTRODUCTION
Visual impairment is one of the disabilities, defined by
the Centres for Disease Control and Prevention (CDC)
as a condition in which eyesight of a visually impaired
person cannot be corrected to ‘normal level’ (1).
According to the International Classification of Diseases
11, there are two groups of visual impairments, namely
distance and near vision impairments. Distance vision
impairment is further classified into mild, moderate,
severe and blindness (2). In year 2017, it was estimated
that 1.3 billion people had some form of distance and
near vision impairments. In relation to distance vision,
188.5 million were with mild, 217 million had moderate
to severe, and 36 million people were blind (3). It was
also estimated that 19 million children aged below 15
had visual impairment.
Two decades earlier, a survey conducted by the National
Eye Survey, Malaysia (NES, 1996) reported that 54,000

Malaysians were blind and 464,000 had low vision (4).
A study by Zainal et al in 1998 among Malay adults in
selected villages in Kuala Selangor reported that the
prevalence of visual impairment and blindness were
0.7% and 5.6% respectively, with increasing prevalence
in the older age group (5). In a more recent survey among
patients in University Malaya Medical Centre, it was
observed that 9.6% of patients had visual impairment
and 0.9% were blind (6).
As for visual impairment in children, it was estimated
that there were about 2,300 blind children in Malaysia,
in which 2,000 of them were in the school-going age
(7). Findings from a study among school children aged
15 years old and below from 24 schools for the blind
in Malaysia reported that 95.6% of the children had
childhood blindness or severe visual impairment. The
major cause of visual impairment were diseases of the
retina, in which majority were potentially prevented and
treated (7).
With regards to oral health and dental care in visually
impaired children, researchers have consistently shown
that the group had poorer oral health conditions as
compared to the general population. They were reported
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to demonstrate poorer oral hygiene with higher scores of
plaque accumulation (8,9). Similarly, caries experience
was also prevalent with high decayed, missing and
filled teeth, DMFT, (dental caries index scores), among
visually impaired school children between the age group
of 6 to 12 years old children (10,11). These children are
challenged every single day in learning or observing
the basic skills of life including oral care (12). For this
reason, they might have experienced higher levels of
dental diseases. Conventional teaching methods like
using visual aids and disclosing agents are not useful for
this group to maintain good oral hygiene, because they
completely depend on senses of touch and feel to learn
(13). Dental health personnel like dentists, dental nurses
and hygienists can play a role to assist visually impaired
individuals by early diagnosis and prompt treatment
(14).
In Malaysia, study in two visually impaired schools in
Bukit Mertajam, Penang showed that majority of the
students had fair to poor level of oral hygiene (15). In
another study on self-reported oral hygiene practices,
oral health knowledge and periodontal status among
visually impaired adults, findings highlighted that
visually impaired respondents demonstrated poorer
periodontal status than the general population with
53.8% had tooth sensitivity and 43.6% inflamed and
painful gums. Not only that, plaque accumulation and
bleeding sites were 81.7%, and 35.1% respectively, and
bleeding on probing was significantly highest among
the blind group (16). However, local data on oral health
status of the visually impaired school children is limited
and not recent. Thus, the aim of this study was to assess
the oral health status of a group of visually impaired
school children in Kuala Lumpur.
MATERIALS AND METHODS
Study background
This study was a cross-sectional design, carried out on
a group of visually impaired students in Kuala Lumpur.
There are four Special Education Schools (Sekolah
Pendidikan Khas) focused on visually impaired children
in Kuala Lumpur, in which three are primary schools
and one secondary school. The secondary school was
chosen as it comprises of students above 12 years old.
The school has 137 students, in which 65 are low vision
and 72 completely blind.
Students within the range of 13 to 17 years old, with all
types of visual impairments and able to communicate in
Bahasa Malaysia or English language were included in
the study. Those who had to attend school examinations
during the study period were excluded. Through
the school teachers, all the students were invited to
participate in a dental screening at the school hall. Prior
to the examination, students were briefed on the aim
and conduct of the study.
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Based on a formula (17) used to calculate the adequate
sample size in cross-sectional studies, n = z2 x P(1-P)
/ d2, where n is the sample size, z is the level of
confidence at 95%, P is the estimated prevalence (5.9%
prevalence of fair oral hygiene among visually impaired
children) (18), and d is precision of 5%, the estimated
sample size was 85. With estimation of 15% nonresponse subjects, a sample size of 98 was required. A
total of 100 students that matched the selection criteria
and were given consent by their parents were included
through convenience sampling.
Based on the International Classification of Diseases 11
by WHO, distance vision impairment can be classified
into mild, moderate, severe and blindness (2). For
analysis purposes, mild and moderate visual impairment
students in this study were grouped into low vision,
while severe impairment and blindness as blind.
Study instruments
Information on socio-demographic characteristics were
obtained from face-to-face interview, which include
sex, age and ethnicity. The clinical oral examination
was carried out by a single examiner to determine
the oral health status of the students, namely the oral
hygiene status and dental caries experience. Intraexaminer calibration procedure for dental caries was
obtained during the clinical examination. Ten percent of
the students were randomly selected to be re-examined
to check for intra-examiner reliability (Cohen’s kappa
0.92).
Oral hygiene status was assessed using the Simplified
Oral Hygiene Index (OHI-S) which comprised of two
components, Debris Index and Calculus Index (19).
Debris Index was scored as: 0 = absence of debris; 1
= debris covering not more than one-third of the tooth
surface; 2 = debris covering more than one-third but not
more than two-third of the tooth surface; and 3 = soft
debris covering more than two-thirds of the examined
tooth surface. The calculus index was scored as: 0 = no
calculus present; 1= supragingival calculus covering
maximum a third of the exposed tooth surface; 2=
supragingival calculus covering more than one third but
not more than two-third of the exposed tooth surfaces;
and 3= supragingival calculus covering more than
two third of the exposed tooth surface. Six index teeth
of each subject (all first molars, upper right and lower
left central incisors) were selected for score recording.
Labial surfaces were examined for all the teeth except for
lower molars, where the lingual surfaces were assessed.
The OHI-S index score was determined by summing the
Debris index and Calculus index. The oral hygiene of
each student was classified as good, fair, poor or very
poor based on scores for OHI-S: good (≤ 1.0), fair (1.1 –
2.0), poor (2.1-3.0) and very poor (>3).
Dental caries experience was measured using Decayed,
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Missing and Filled Teeth Index (DMFT). Disposable
examination kit (mouth mirror and dental probe) was
used for the oral examination of the students. They were
seated on a portable dental chair and aided by portable
light. Findings from the dental caries assessment was
translated into DMFT index, the widely accepted index
for measuring dental caries experience in oral health
surveys. Components of DMFT index were: D for
decayed teeth, M for missing teeth due to caries and F
for teeth that had been previously filled. Total score of
the three components was the value of DMFT score for
each student, ranging from 0 to 28. Clinical examination
was based on the WHO criteria for oral health survey
(20).

respectively. Comparison between gender showed a
higher percentage of male students (32.1%) had good
oral hygiene compared to their female counterparts,
but however no statistically significant was observed
(p>0.05). Younger age group (13 to 15 years old)
demonstrated better oral hygiene with 35.7% of them
had good OHI-S score compared to 28.6% in the older
students (p>0.05). In relation to the type of blindness,
totally blind students were reported to experience poor
and very poor oral hygiene (31.9%) compared to low
vision students (27.7%) but findings were not statistically
significant (p>0.05) (Table II).
Table II: Oral hygiene status of participants by gender, age group and
type of blindness
OHI-S score (%)

Data analysis
Data were entered and analyzed using IBM SPSS version
24 with descriptive statistics analysis using frequency
and proportion for categorical variables, and mean
and standard deviation for continuous variables. The
association between categorical variables namely age
group, sex and type of blindness with oral health status
were analyzed using Chi-square test. P-value of <0.05
was considered as statistically significant.

Variables

p-value

Good

Fair

Poor

Very poor

Sex
Male
Female

18 (32.1)
10 (28.6)

22 (39.3)
14 (40.0)

11 (19.7)
9 (25.7)

5 (8.9)
2 (5.7)

0.863

Age (years)
13 - 15
> 15

15 (35.7)
13 (26.5)

17 (40.5)
19 (38.8)

9 (21.4)
11 (22.5)

1 (2.4)
6 (12.2)

0.320

Type of blindness
Blind
Low vision

13 (29.5)
15 (31.9)

17 (38.6)
19 (40.4)

9 (20.5)
11 (23.4)

5 (11.4)
2 (4.3)

0.650

*significant at p-level<0.05

RESULTS
Demographic characteristics of the study population
A total of 91 students participated in the study, giving
rise to 91% response rate. The age of the students ranged
from 13 to 17 years old, with a mean of 15.6 (SD 1.7).
Majority were male (n=56; 61.5%) and 38.5% female
(n=35). With respect to types of blindness, 48.4% (n=44)
was totally blind and 51.6% (n=47) was partially blind
or with low vision. The students’ characteristics are
summarised in Table I.
Oral hygiene
Only 30.8% (n=28) students had good oral hygiene
(OHI-S score 0-1), while majority (39.5%; n=36) were
rated as ‘fair’ (OHI-S score 1.1-2.0). About 29.7%
were with poor and very poor oral hygiene. The mean
OHI-S score was 1.68 (SD 0.87), with mean Debris and
Calculus indexes of 1.55 (SD 0.74) and 0.13 (SD 0.20)
Table I: Demographic characteristics of participants (n=91).
Variables

n (%)

Age (years)
Mean age (SD)
13 - 15
> 15

15.6 (1.7)
42 (46.2)
49 (53.8)

Gender
Male
Female

56 (61.5)
35 (38.5)

Ethnicity
Malay
Chinese
Others
Type of Blindness
Blind
Low vision

Dental caries experience
Table III summarizes the DMFT scores of the students in
relation to sex, age group and type of blindness. Mean
DMFT score for the total students was 0.80 (SD 1.62).
Almost three-quarter (71.4%; n=65) of the students
were caries free (DMFT 0). Among the male students,
78.6% (n=44) were caries free, 21.4% (n=12) had
DMFT score between 1 to 8. A lower percentage (60%;
n=21) of sound teeth was observed in female students
when compared to their male counterpart. It was also
noted that a significantly higher percentage of female
students (40%) had caries experience compared to male
(p<0.05). Similarly, female students had a significantly
higher mean DMFT score than their male counterpart
(p<0.05) (Table IV).
The younger age group (13 to 15 years old) demonstrated
higher percentage of caries free condition (73.8%)
compared to 69.4% in the older students (p>0.05).
With regards to the type of blindness, 75% (n=33) of
Table III: Caries experience of participants by Gender, Age group and
Type of blindness
DMFT score (%)
Variables

p-value

Caries free
(score 0)

With caries experience
(score 1 – 8)

Sex
Male
Female

44 (78.6)
21 (60.0)

12 (21.4)
14 (40.0)

0.048*

78 (85.7)
7 (7.7)
6 (6.6)

Age (years)
13 - 15
> 15

31 (73.8)
34 (69.4)

11 (26.2)
15 (30.6)

0.409

44 (48.4)
47 (51.6)

Type of blindness
Blind
Low vision

33 (75.0)
32 (68.1)

11 (25.0)
15 (31.9)

0.310

*significant at p-level<0.05
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Table IV: Mean OHI-S and DMFT sores of participants
Variables

Mean OHI-S
score (SD)

p-value

Mean DMFT
score (SD)

p-value

Sex
Male
Female

2.05 (0.94)
2.08 (0.88)

0.808

0.55 (1.32)
1.06 (1.53)

0.043*

Age (years)
13 - 15
> 15

1.90 (0.82)
2.20 (0.98)

0.178

0.67 (1.32)
0.81 (1.51)

0.449

Type of blindness
Blind
Low vision

2.14 (0.98)
2.00 (0.86)

0.254

0.75 (1.48)
0.74 (1.37)

0.571

*significant at p-level<0.05

blind students were caries free (DMFT score 0) while the
percentage of low vision students was a bit less (68.1%)
than blind subjects. A higher percentage of DMFT score
of 1 to 8 was found within low vision students (31.9%).
Similar to sex and age group, no significant difference
was noted in relation to types of blindness among the
students (p>0.05).
DISCUSSION
The aim of this study was to assess the oral health status
of a group of visually impaired school children in Kuala
Lumpur. Findings revealed that about thirty percent of
the children had poor and very poor oral hygiene status.
It was also noted that female, older age group (>15
years old) and totally blind students experienced poorer
oral hygiene compared to their counterparts. Although
no significant associations were reported, it should be
taken into consideration that a considerable proportion
of totally blind students (31.9%) had poor and very
poor oral hygiene. Factors like lack of assistance during
toothbrushing, poor manual-visual coordination and
less concern of their appearance may contribute to the
suboptimal oral hygiene status (21). Thus further research
need to be carried out to explore such contributing
factors linking to the unsatisfactory condition.
In contrast to our findings, poorer oral hygiene and high
prevalence of dental caries were frequently reported
among visually impaired children globally (11,22).
Since proper oral care is not easy to those with visual
impairment, it was reported that there might be an
increased in periodontal disease and dental caries due
to the accumulation of dental plaque which is one of
the main risk factors for these two oral diseases (23).
Visually impaired children tend to have problems in
making sure whether debris has been removed and to
notice gums bleeding or any black spot within teeth. In
addition, following oral hygiene instructions properly is
also a major challenge for this special group (24).
The mean DMFT score observed in this study was
comparable to studies in Sudan and India (11,18).
However, higher caries prevalence and mean
DMFT score were reported among visually impaired
schoolchildren in Turkey (25) in which only 26.4% of the
children were caries free. Differences in the percentage
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of caries free within regions may be due to variations in
dietary habits and accessibility to sugary snacks of these
populations. Shetty et al in 2010 demonstrated a high
percentage of caries experience in visually impaired
students in South India and this condition could be due
to high consumption of sweets and in between snacking,
plus daily serving of sweet dish at school (26). This
study also found that the prevalence and mean score
of dental caries was significantly higher in female than
male students (p<0.05). It may be suggested that early
eruption of teeth among girls compared to boys lead to
increase risk in dental caries (22).
Although several reports have highlighted better oral
health status among sighted students as compared
to partial and totally blind students, our study has
concluded otherwise. A study conducted among
16-year-old students in six government secondary
schools demonstrated a mean DMFT of 2.76 (SD 3.25)
with rural students had significantly greater mean
numbers of decayed and missing teeth (27). Findings
from a study carried out in Penang island showed that
80.8% of the 16 years old schoolchildren had DMFX
of ≤ 2. Only 15% had good oral hygiene as measured
by plaque score (28). A nationwide survey, the National
Oral Health Survey of Adults, NOHSA, was conducted
every ten years to assess the oral health status, impacts
and treatment needs among adults’ population in
Malaysia. Findings from the recent NOHSA in 2010
showed that dental caries prevalence for the age group
of 15 to 19 years was 59.0% with a mean DMFT of
2.28 (29). In contrast, visually impaired students in our
study exhibited better oral health status, with lower
mean score of DMFT (0.8) and lower percentage of
caries prevalence (28.6%). As the present study was
a single school-based survey, sample population may
not be representative of all blind students in Malaysia.
However, results can serve as baseline information for
future research in the field.
One of the limitations noted in this study was the small
sample size. A study that include a wider age range of
visually impaired schoolchildren is essential in the future.
Risk factors associated with oral hygiene and dental
caries of this disadvantaged group like dietary behaviour
and oral hygiene practices can also be further explored.
The OHI-S for scoring oral hygiene was relatively easy
to use and require less time, but nevertheless over- or
underestimation of debris and calculus tend to occur.
Although it is not recommended in epidemiological
studies, the use of plaque-disclosing gel or solution can
assist in visualizing the extend of dental plaque on tooth
surfaces thus provide a more accurate results.
CONCLUSION
Visually impaired children in this study showed low
prevalence of dental caries and fair oral hygiene status.
Male students demonstrated significantly better oral
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health status than female in relation to prevalence
and mean score of dental caries. Regular oral health
education and examination are recommended to
improve the oral health conditions of the totally blind
group.
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