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Abstract. Children with disabilities may be more likely to experience oral
health problems than children without disabilities but the prevalence of these
oral health problems among school age children in Nepal with disabilities is
unclear. In this study, we aimed to compare oral health between children in
Nepal with and without disabilities in order to determine if there is a disparity
between the two groups and to what extent in order to develop oral health
promotion programs for this study population. Study subjects were randomly
selected from children aged 11-13 years attending 4 public schools, 3 schools
for students with disabilities and 1 school for students without disabilities in
Province 3, Nepal. Demographic and health data were obtained from each
child and a dental examination was conducted using a mouth mirror and
probe following World Health Organization methods. A total of 158 children
were included in the exam: 79 with and 79 without disabilities. The mean
(xstandard deviation (SD)) ages of subjects with and without a disability
were 12 (1) and 12 (¢1) years (p = 0.847); 47% and 54% (p = 0.426) male,
respectively. The percentages of study subjects with and without a disability
who had dental caries experience were 76% and 66%, respectively (p = 0.220).
The percentages of subjects with and without a disability who had teeth
with untreated dental decay were 62% and 54%, respectively (p = 0.420). The
percentages of subjects with and without a disability who had missing teeth
were 22% and 10%, respectively (p = 0.080). The percentages of subjects with
and without a disability who had filled teeth were 24% and 27%, respectively
(p = 0.855). The mean (+SD) decayed, missing and filled teeth (DMFT) scores
among study subjects with and without a disability were: 3.1 (+¥2.5) and
2.6 (£2.6), respectively (p = 0.237). The percentages of subjects with and
without a disability who had good oral hygiene were 9% and 33%, respectively
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(p <0.001). The percentages of subjects with and without a disability who had

not visited a dentist in the previous 12 months were 75% and 58%, respectively

(p = 0.043). In summary, study subjects with a disability had significantly

more dental problems and of greater severity than those without a disability.

We conclude in our study population, there is a need for a program to promote

dental health among children with a disability. Further studies are needed

to determine which methods are effective to include in this dental health

promotion program.
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INTRODUCTION

The United Nations Development
Program has estimated there are
approximately 650 million people
worldwide who have a disability,
150 million of them are children and
30 million of these children live in
South Asia (WHO, 2011; UNICEEF,
2005; Thapaliya, 2016). Children with
disabilities may be disadvantaged
physically, mentally and socially
(Sandeep et al, 2016). The most
common disadvantage is the inability
to maintain oral health (Ameer et al,
2012). Disabled children are more
likely to be affected by oral disease,
leading to a higher prevalence and
severity of oral pathology (Prasad et
al, 2018). The oral health of disabled
children is often ignored by caretakers
since they are usually more concerned
with the child’s overall health than
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their oral health (Sandeep et al, 2016;
Al Sadhan et al, 2017; Wei et al, 2012;
Shivakumar et al, 2017). This can lead
to untreated caries and dental abscesses
in children with disabilities.

Most previous studies of oral
health among children with disabilities
do not compare their oral health with
that of children without disabilities
(Shivakumar et al, 2017; Turkistani
and Elmarsafy, 2019). The above
studies covered children aged 6-27
years, which is a broad range, making
it less comparable to 12-year-olds,
the age group used for international
comparisons (WHO, 1997). Few studies
have compared the severity of oral
health problems between children with
and without disabilities (Al Sadhan et
al, 2017; Prasad et al, 2018). Since the
first oral health survey in Nepal (Yee
et al, 2004), there has been only one
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published study focusing solely on
the oral health of disabled children in
Nepal (Acharya et al, 2014).

In this current study, we aimed
to compare oral health between
children aged 11-13 years with and
without disabilities in Nepal in order
to determine if there is a disparity
between the two groups and to what
extent, in order to develop an oral health
program for this study population.

MATERIALS AND METHODS

Study population

The children with disabilities
were recruited from 3 schools in
Province 3, Nepal: 1 school for the
visually impaired, 1 school for the
hearing impaired and 1 school for
the orthopedically impaired. These
were compared to children without
disabilities who were recruited from
1 public school in Province 3, Nepal.
Students aged 11-13 years at the study
schools were randomly recruited.
Children who were unwilling or unable
to participate or in whom informed
parental consent could not be obtained
were excluded from the study.

Sample size determination

The minimum number of children
determined to be necessary for the study
was calculated based on a previous
study evaluating the prevalence of
dental caries among children with
disabilities, which was reported
to be 98.3% (Acharya et al, 2014).
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We selected a 3% margin of error and
a 95% confidence interval (CI). We
assumed a dropout rate of 9%. This
resulted in the minimum calculated
number of study subjects needed for
each of the two groups, those with and
those without disabilities, to be 79.

Data collection

Each subject was asked about
demographic characteristics and
selected data related to the history
of gum bleeding, use of fluoride
toothpaste and dental visits using a
structured questionnaire. Each subject
then underwent a dental examination
following the methods of the World
Health Organization (WHO, 1997). The
dental examination evaluated for the
presence of untreated dental decayed
(D), missing (M) teeth (T) and filled (F)
teeth (T) and a DMFT score was then
recorded. We assessed oral hygiene
using the simplified oral hygiene index
(OHI-S) evaluating for the presence
of debris (DI-S) and calculi (CI-S); the
sum of the DI-S and CI-S scores was
used to calculate the OHI-S score with
a total possible score ranging from
0-6 points. The criteria for classifying
OHI-S score were as follows: oral
hygiene was considered “good”, “fair”,
and “poor” if the OHI-S scores were
<1.2, 1.3-3.0 and 3.1-6.0, respectively
(Greene and Vermillion, 1964). We
also used the Carter and Barnes Index
(CBI) to classify gingival bleeding by
using dental floss (Carter and Barnes,
1974). The CBI specifies the location
of gingival bleeding and can inform
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schoolchildren of their oral health
status. The dental examiner underwent
training followed by an examination
under field conditions to ensure the
oral examinations were conducted
following World Health Organization
guidelines (WHO, 1997).

Statistical evaluation

We used descriptive statistics,
means and standard deviations to
evaluate DMFT and OHI-S scores, the
Chi-square, Fisher’s exact test and the
T-test to evaluate differences between
those with and without disabilities.
A p-value <0.05 was considered
statistically significant. We used the
Statistical Package for Social Sciences
(SPSS), version 18.0 to perform the
statistical analyses (IBM, Chicago, IL).

Ethical considerations

This study was approved by the
Ethics committee of the Institutional

Review Board, Mahidol University
(MU-DT/PY-IRB No:78.0517/EC441)
and the Nepal Health and Research
Council (Reg. no 317/2019) and
followed the principles of the Helsinki
Declaration. Written informed consent
was obtained from all study subjects
and their parents or guardians prior to
inclusion in the study.

RESULTS

A total of 158 children were
included in the study: 79 with and
79 without disabilities. Of the 79
subjects with disabilities, 58% had
an orthopedic disability, 25% had a
hearing or speech disability and 17%
had a visual disability.

The mean (+standard deviation
(SD)) ages of subjects with and
without a disability were 12 (+1) and
12 (+1) years (p = 0.847); 47% and 54%
(p = 0.426) male, respectively (Table 1).

Table 1

Selected characteristics of study subjects

Characteristics Subjects with Subjects without p-value
disabilities (n = 79) disabilities (n =79)
Percent of male subjects 47% 54% 0.426
Mean (+SD) age of male 12 (1) 12 (1) 0.805
study subjects
Mean (+SD) age of female 12 (1) 12 (1) 0.702
study subjects
Total 12 (£1) 12 (£1) 0.847
SD: standard deviation
Vol 53 No.1 January 2022 111
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The percentages of subjects with
and without disabilities who had dental
caries were 76% and 66%, respectively
(p=0.220). The percentages of subjects
with and without disabilities who
had untreated dental decay were 62%
and 54% (p = 0.420), respectively. The
percentages of subjects with disabilities
who had good, fair and poor oral
hygiene were 9%, 75% and 17%,
respectively, and without disabilities
were 33%, 63% and 4%, respectively
(p <0.001, p = 0.169, p = 0.015,
respectively) (Table 2).

The percentages of subjects with
and without a disability who had
dental decayed were 62% and 54%,
respectively (p =0.420). The percentages
of subjects with and without disabilities
who had missing teeth were 22%
and 10%, respectively (p = 0.08).

The percentages of subjects with and
without disabilities who had filled
teeth were 24% and 27%, respectively
(p = 0.855). The mean (+SD) DMFT
scores among study subjects with and
without disabilities were: 3.1 (+2.5) and
2.6 (*¥2.6), respectively (p = 0.237). The
mean (+SD) D scores among subjects
with and without disabilities were
1.9 (¥2.2) and 1.6 (£2.0), respectively
(p = 0.310). The mean (+SD) M scores
among subjects with and without
disabilities were 0.5 (+1.1) and 0.1 (+0.4)
(p = 0.006). The mean (+SD) F scores
among subjects with and without
disabilities were 0.6 (+1.3) and 0.9
(£1.8), respectively (p = 0.327) (Table 3).

The mean (xSD) OHI-S scores
among subjects with and without
disabilities were 2.3 (+0.9) and
1.6 (+0.7), respectively (p < 0.001).

Table 2

Proportions of study subjects with and selected characteristics

Characteristics Subjects with Subjects without p-value
disabilities (n = 79) disabilities (n = 79)
Dental caries 76% 66% 0.220
Untreated dental caries 62% 54% 0.420
OHI-S
Good 9% 33% <0.001*
Fair 75% 63% 0.169
Poor 17% 4% 0.015*

OHI-S: oral hygiene index-simplified
*Significant at p <0.05
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Table 3

Decayed, Missing and Filled teeth scores among study subjects

Characteristics Subjects with Subjects without p-value
disabilities (1 = 79) disabilities (n = 79)

Percent with D 62% 54% 0.420
Percent with M 22% 10% 0.080
Percent with F 24% 27% 0.855
Mean (+SD) D score 1.9 (£2.2) 1.6 (£2.0) 0.310
Mean (+SD) M score 0.5 (x1.1) 0.1 (x0.4) 0.006*
Mean (+SD) F score 0.6 (£1.3) 0.9 (£1.8) 0.327
Mean (+SD) DMFT score 3.1 (x2.5) 2.6 (+2.6) 0.237

D: Decayed teeth; DMFT: Decayed, Missing and Filled teeth; F: Filled teeth; M: Missing teeth;

SD: standard deviation

*Significant at p <0.05

The mean (+SD) DI-S scores among
subjects with and without disabilities
were 1.5(+0.4) and 1.2 (+0.3), respectively
(p <0.001). The mean (+SD) CI-S scores
among subjects with and without
disabilities were 0.8 (+0.5) and 0.5
(£0.4), respectively (p <0.001) (Table 4).

The percentages of subjects with
and without disabilities who had
anterior bleeding gums were 49%
and 30%, respectively (p <0.001),
posterior bleeding gums were 70%
and 42%, respectively (p <0.001) and
both anterior and posterior bleeding
gums were 57% and 35% (p <0.001),
respectively (Table 5).

The percentages of subjects with
and without disabilities, who used
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fluoride toothpaste were 47% and
20%, respectively (p <0.001), who
had a dental visit in the previous 12
months were 25% and 42%, respectively
(p = 0.043) and who complained of
bleeding gums were 56% and 41%,
respectively (p = 0.08) (Table 6).

DISCUSSION

The present study showed that
the prevalence of dental caries among
special needs children is 76%, which
was greater than general public
schoolchildren (66%); however,
this difference was not statistically
significant, unlike a previous study
from India among children aged 12
years that reported subjects with
disabilities (89.8%) had a significantly
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Table 4
DI-S, CI-S and OHI-S scores among study subjects (N=158)

Characteristics Subjects with Subjects without p-value
disabilities (1 = 79) disabilities (n = 79)

DI-S score, Mean (+SD) 1.5 (£0.4) 1.2 (£0.3) <0.001*

CI-S score, Mean (£5D) 0.8 (x0.5) 0.5 (x0.4) <0.001*

OHI-S score, Mean (£SD) 2.3 (x0.9) 1.6 (£0.7) <0.001*

CI-S: calculus index-simplified; DI-S: debris index-simplified; OHI-S: oral hygiene index-
simplified; SD: standard deviation

*Significant at p <0.05

Table 5

Gum bleeding (Gingivitis) found on examination among study subjects

Locations of gingival Subjects with Subjects without p-value
bleeding disabilities (n =79)  disabilities (n =79)
Anterior teeth, n (%)
Not bleeding 551 (51) 748 (70) <0.001*
Bleeding 530 (49) 310 (30)
Posterior teeth, n (%)
Not bleeding 229 (30) 491 (58) <0.001*
Bleeding 521 (70) 362 (42)
Total, n (%)
Not bleeding 780 (43) 1239 (65) <0.001*
Bleeding 1051 (57) 672 (35)
Total sites examined, n (%) 1831 (100) 1911 (100)

*Significant at p <0.05
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Table 6

Association between oral hygiene practices and disability status among study subjects

Oral hygiene practice Subjects with Subjects without p-value
disabilities (n =79)  disabilities (n =79)

Use fluoride toothpaste, n (%)
Yes 37 (47) 16 (20) <0.001*
No 42 (53) 63 (80)

Dental visits in past 12 months, 1 (%)
Yes 20 (25) 33 (42) 0.043*
No 59 (75) 46 (58)

Report of gum bleeding, n (%)
Yes 44 (56) 32 (41) 0.080
No 35 (44) 47 (59)

*Significant at p <0.05

greater (p <0.001) prevalence of dental
caries than subjects without disabilities
(58.6%) (Purohit and Singh, 2012). This
difference between our study and the
study from India could be because
the majority of subjects in the study
from India had primarily a mental
disability, unlike our study subjects.
Another reason why we did not see a
significant difference in the prevalence
of dental caries between those with and
without disabilities could be because a
large proportion of our subjects with
disabilities used a toothpaste containing
fluoride, which has been shown in
children to reduce the prevalence of
caries (Marinho et al, 2003).
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The prevalence of dental caries
among our subjects with disabilities
(76%) was lower than that reported in
a previous study from Nepal (98.3%)
(Acharya et al, 2014). This could be
because the subjects in this study were
aged 11-13 years and in the study from
Nepal were aged 12-15 years; the older
the subjects were the more likely they
were to develop caries. Moreover, this
might be because more of our subjects
used fluoride toothpaste than those in
the study from Nepal, but this data was
not recorded in their study.

According to the present study,
there was no significant difference
in the percentages of subjects with
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and without disabilities who had
untreated dental decay. This could
be because significantly more of our
subjects with disabilities used fluoride
toothpaste than our subjects without
disabilities. Previous studies did
show a significant difference (Ward et
al, 2019, Ningrum et al, 2021) but their
study designs make them incomparable
to our study subjects. In spite of this
lack of difference in our study, the
proportion of our study subjects
who had untreated dental decay
was high, both among those with
and without disabilities, showing a
possible problem with access to care
or an attitude toward oral care among
caregivers (da Rosa et al, 2020). In our
study, significantly fewer subjects with
disabilities had received dental care in
the previous year than subjects without
disabilities, similar to the findings of
previous studies (Ningrum et al, 2021).

In the current study, there were
no significant differences between the
DMFT scores among subjects with
and without disabilities, possibly due
to the significantly greater proportion
of subjects with disabilities who used
fluoride toothpaste than the subjects
without disabilities. Our findings are
in contrast to those of a study from
southern India (Purohit and Singh,
2012) where the mean DMFT score
among subjects with disabilities was
significantly greater than among
subjects without disabilities. However,
the mean DMFT scores and the severity
and prevalence of dental caries among
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the non-disabled group in our study
were higher than those reported in a
study from southern India (Purohit
and Singh, 2012) indicating the overall
dental health among our study subjects,
both with and without disabilities, was
worse than the study from southern
India. This same discrepancy was
also seen in another study from India
(Prasad et al, 2018).

When looking at the components
of the DMFT score; in our study, we
found no significant difference in
the D scores between those with and
without disabilities, unlike the findings
of a previously compared study from
southern India (Purohit and Singh,
2012). In the Southern India study,
a similar percentage of the use of
toothbrushes and toothpaste among
children was reported in both groups
(Purohit and Singh, 2012).

Our findings confirmed the M
score was significantly greater among
subjects with disabilities than among
subjects without disabilities, similar
to the results of previous studies from
India (Sharma et al, 2019; Purohit and
Singh, 2012) and similar to a previous
meta-analysis (Ningrum et al, 2021).
In addition, the M score was the
only component of the DMFT score
that was significantly greater among
subjects with disabilities than subjects
without disabilities. This suggested
subjects with disabilities who had
visited an oral health professional
were more likely to have the tooth
removed than to have it filled and this
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suggested they were not brought to
oral health professionals until they had
an advanced stage of tooth decay that
required removal instead of filling. This
may reflect access problems (da Rosa et
al, 2020). A study from the Netherlands
reported communication problems
between dentists and disabled children
and noncooperation by the disabled
children were important causes of poor
dental care (de Jongh et al, 2008).

The study revealed no significant
difference in the F scores between
those with and without disabilities.
This is due to poor oral care among
both our study groups, those with and
without disabilities as supported by
our data. This finding was similar to
the previously compared study from
southern India that also found no
significant difference in the F scores
between those with and without
disabilities (Purohit and Singh, 2012).
The low F scores in both groups found
in our study were similar to that
reported by a previous meta-analysis
study (Ningrum et al, 2021).

Furthermore, subjects with
disabilities had significantly worse
gingival health than subjects without
disabilities. In our study, the percentage
of subjects with disabilities who had
good oral hygiene (9%) was lower than
the percentages reported in studies
from Iran (26.4%) (Ajami et al, 2007)
and Indonesia (26.9%) (Nurliyanasari
et al, 2009). In addition, subjects with
disabilities had significantly poorer
oral hygiene and the proportions
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of disabled subjects who had oral
debris and calculus accumulation
were significantly greater than subjects
without disabilities. These results
could be due to the difficulties caused
by their disabilities interfering with
adequate tooth brushing as previously
reported in a study from Taiwan
(Liu et al, 2010). Inadequate oral
cleanliness could increase the risk for
oral pathology such as gingivitis as
seen by bleeding gums.

The present study revealed a
significantly higher number of subjects
with disabilities had gingivitis found
in oral exams compared to subjects
without disabilities, similar to the
findings of previous studies (Anders
and Davis, 2010; Purohit and Singh,
2012; Rajput et al, 2020). However, no
significant difference in the proportions
of subjects with and without disabilities
was found in the proportions of subjects
who reported having gum bleeding.
This could be because 17% of our
subjects with disabilities were blind
and could not see if they had bleeding
or not.

In our study, significantly more
subjects with disabilities used
fluoridated toothpaste than subjects
without disabilities. This could be
because subjects with disabilities
attended boarding school and were
provided fluoride toothpaste by their
teachers, while the subjects without
disabilities did not attend boarding
school and had to rely on their
caretakers to buy toothpaste for them.
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The percentage of our study subjects
with disabilities who used toothpaste
with fluoride (47%) was higher than
the percentage reported in a study
from Hong Kong (20.6%) (Zhou et al,
2019). Our findings are in contrast to
a previous study from southern India
that reported finding no significant
difference in the percentages of subjects
with and without disabilities who
used fluoride toothpaste (Purohit and
Singh, 2012). Using toothpaste with
fluoride can reduce the risk of getting
dental caries (Marinho et al, 2003).
Our results highlighted the benefits
of using fluoride toothpaste and
might explain the lack of a significant
differences in the percentages of
subjects with caries and untreated
dental decay between subjects with and
without disabilities.

The finding of this study revealed
significantly fewer subjects with
disabilities had a dental visit in the
previous 12 months than subjects
without disabilities, similar to the
findings of a previous study (de Jongh
et al, 2008). This suggested children
with disabilities may have less access to
dental care, lack of caregiver awareness
or willingness to bring the subject to
a dentist, communication problems,
inadequate funds, disparities in the
type of dental care given and/or the
possible need to use general anesthesia
to provide adequate dental care (Gage
et al, 2014; Al-Maweri and Zimmer,
2015; Duddu et al, 2016; Suresan et al,
2017; da Rosa et al, 2020).
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The present study only
encompassed subjects in province 3 in
Nepal, so it cannot be applied to other
populations. Another limitation of this
study was selection bias: subjects with
disabilities were only recruited from
schools, making it less representative
of other children with disabilities.

In summary, subjects with
disabilities had a significantly greater
prevalence of gingivitis, poor oral
hygiene, missing teeth and less frequent
visits to a dentist. We found no
significant difference in the prevalence
of dental caries, decayed teeth and
filled teeth between subjects with
and without disability. The lack of a
significant difference between those
with and without disability for some of
these factors may be due to significantly
greater use of fluoride toothpaste
by those with disabilities than those
without disabilities. We conclude
using fluoride toothpaste by disabled
children is helpful and may reduce
oral morbidity in this group. We also
conclude there is a need to educate the
caregivers of disabled children about the
importance of good oral care at home.

Further studies are needed to
better understand the extent of dental
health problems among children with
disabilities who do not attend boarding
school and are needed to determine
what methods are most effective
in improving the disparity in oral
health problems between those with
and without disabilities in the study
population.
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