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Abstract
Background:

Children with physical disabilities are at greater risk of health problems including oral health. Dental caries is the
most common among the aforementioned group and requires special dental treatments procedures. However, it is
less clear on the severity of oral health problems among children with disabilities when compared to the general
population. This study aimed to determine the current oral health status of children with disabilities aged 11-13
years and compared with general public schoolchildren of the same age. In this study, special needs children are
referred to as children who have various physical disabilities and need specialized services or help.

Methods: A cross-sectional study was conducted among 158 children (79 special needs and 79 general public
schoolchildren) aged 11-13 years studying in special needs and general public schools in Kathmandu and Lalitpur
Districts, Nepal. Dental examination was performed by using a mouth mirror and a probe according to WHO
criteria and methods (1997).

Results: Among the 79 special needs children, there were visually impaired (16.5%), hearing and speech impaired
(25.3%), and orthopedically challenged (58.2%). Prevalence of dental caries among special needs children was
high (75.9%) as compared to that of general public schoolchildren (65.8%). The means DMFT of special needs
and others were 3.07 and 2.59 respectively. The means of Missing teeth between special needs and others were
statistically signi�cant (p<0.05). Only 8.8% of special needs children had good oral hygiene while 32.9% of the
others had good oral hygiene. Moreover, untreated caries among special needs children was also higher than that
of general children 62% compared with 54.4%. 

Conclusions: Nepalese special needs children are at higher risk of oral health problems due to their physical
limitation in maintaining oral health care. They have poorer oral health compared to general children. Moreover,
dental treatment for the group is limited to simple tooth extraction, and most caries is left untreated. It is
imperative the policy that extends oral health preventions for children with disabilities into their community be
implemented.   

Background
The prevalence of disability has been increasing worldwide.  According to the United Nations Development
program in 2006 [1] almost 650 million people affected with disabilities and the problems they encountered got
worse with age. In 2006, UNICEF stated that children with disabilities were estimated to be 150 million all over the
world[2] and reported that approximately 30 million children in South Asia were suffering from various types of
disabilities[3].  According to National Population Monograph 2014 published by the Central Bureau of
Statistics, overall prevalence of disabilities in Nepal population is estimated to be 2%, out of which
0.99% are children[4]. The disabilities of children age 11- 14 were classi�ed as physical problems (35.6%), visual
problems (14%) and hearing problems (13.8%) [4]. These special needs children are disadvantaged physically,
mentally and socially[5]. 

The effect of the disability varies from individual to individual, yet the most common showing is the inability to
maintain oral health[6].  Special needs children are more likely to be affected  by dental disease, which causes the
prevalence and severity of oral pathology of group to be higher than that of the general children[1]. Oral health
problem is considered a major Non-Communicable Disease in Nepal.  Acharya J et al.[7] reports that 98.3% of
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children with various types of disabilities have faced dental problems in Nepal.  However, according to Nepal
National Oral Health "Path�nder" Survey 2004 [8], the prevalence of dental caries for 12-13 years general
public schoolchildren is 25.6% with mean DMFT of 0.50.

Previous studies state that the children with disabilities are more inclined to have oral health problems compared
to non-disabled individuals[9-11].  Special needs children are unaware of the importance of oral health care
practice because of their communication di�culties. Moreover, their oral health is often neglected by caretakers as
they tend to be more concerned about their children’s general health than their dental health.[5, 12-14].  Special
needs children are likely to stay at home and tend to consume sugary foods and cariogenic diet[15], resulting in
poor oral health.  Previous literature indicates that special needs children suffering from dental pain are likely to be
taken by their parents to traditional healers for the relief of acute dental pain[16], resulting in a high prevalence of
untreated caries among special needs children. Moreover, utilization of dental care services is low among special
needs children.

A review of the literatures states that the increase in the mean number of DMFT, age, and untreated caries rate is
directly associated with one another [17].  The proportions of D to M and to F components in the younger age
group are almost the same.  As the age increases, there is an increase in the proportion of M components[5, 14,
18]. Previous studies consistently report that people with special needs have greater number of missing teeth than
the general population (p <0.01)[15, 17]. 

A review of the literature reveals that DMFT varies according to types of disabilities.  A cross sectional study of
dental caries status among three different types of disabilities shows that the mean number of DMFT for visually
impaired is the highest 1.32 ± 1.21, followed by orthopedically impaired with 1.14 ± 1.28 and hearing and
speech impaired 1.00 ± 1.24[1].  Having compared the prevalence of dental caries among special needs children
and general public schoolchildren, a study in China [13] reveals that the prevalence of dental caries is higher
among deaf children (55.9%) than that among healthy children (13.8%). Similarly, the study conducted by
Alsadhan SA et al.[12] also reports that the mean DMFS among visually impaired children (5.16 ± 8.1) is higher
than those with sighted children (3.10 ± 3.7).  Likewise, a previous study in the past shows that the mean number
of DMFT among visually impaired children is higher 1.6 ± 1.35 compared to that in general children 1.1 ± 1.25[18].

Literature reviews show that special needs children have poor oral hygiene and have a higher prevalence of
periodontal diseases[19, 20]. For example, 90% of the total sample in the study had gingivitis, and 95% with visible
dental plaque.  Ajami BA et al.[19] and Nurliyanasari L et al.[21] report that approximately one-fourth of special
needs children have good oral hygiene (26.4% and 26.9% respectively). This poor oral health among special needs
children might correlate with frequent snacking habits along with the fact that the children are often left
unsupervised by caretakers during tooth brushing [22, 23].

Thus, the summary from the literature reviews states that dental caries is increasing in association with an
increase in age. In addition, the disease exists in all kinds of disabilities, with the only differences being the
severity and the prevalence.  Oral diseases affect both proper mastication and digestions [24]. Only few studies
compared the severity of oral health problem among special needs children with those among general children.
The literature also reveals that oral health status among special need children is poor compared to that among
general children.  In Nepal, so far, a study aimed speci�cally at the oral health of special children has been
conducted. To date, in Nepal, there have not been studies conducted to compare the oral health status among
special needs children with that among general public schoolchildren, and therefore will be new �nding in Nepal.
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Thus, this study is aimed at determining the current oral health status of children with disabilities age 11-13 years
and comparing it with that of the general public schoolchildren of the same age. 

Methods And Methodology
Study design

A cross sectional study was conducted to compare dental caries experience and oral hygiene status of children
aged 11- 13 attending special and general public school in Kathmandu and Lalitpur districts, Nepal.

Study population

The study was conducted in 4 schools; three of which are visually impaired, hearing impaired, and orthopedically
impaired schools with one being the general public school. All of the schools are located in two districts in
Province 3.  Four schools were selected by purposive sampling technique.  In this study, each of the selected
special schools admits students with only one type of disability, and the students in the general public school was
a comparison group. The special need children were selected according to the inclusion and exclusion criteria of
the study and by simple random technique.  

In Figure 1 showed Map of Kathmandu and Lalitpur District in Province 3 and the Nepal. Map was obtained from
Google for non-commercial use.[25]

Sample size determination 

The simple random sampling technique was used for the selection of the schoolchildren.  Previous study
estimates the caries prevalence in special need children to be 98.3%[7].  The standard error is set at 3% and
95% con�dence interval.  Another 9 % is added to the sample size to be accounted for uncooperative children.  At
least 79 children are needed in each group.  

Inclusion and Exclusion Criteria

The children aged 11-13 years studying in the schools are children with orthopedically and sensory (hearing,
speech, and vision) challenges. This also included Nepalese and boarding students whose parents or
guardians granted consent.  On the other hand, the children with any kind of debilitating disease, under
medications (medically compromised), uncooperative, and without consent from parents, guardians or teachers
were excluded from the study.

Data collection

The total of 158 children (79 special needs and 79 general public schoolchildren) were examined. The dental
examination was performed according to the WHO criteria and methods.  DMFT, OHI-S, and Carter and Barnes
Index (CBI) were determined and recorded for each child.  The physically and sensory challenged children were
examined either on wheelchairs or on a lay-down position under the supervision of the school teachers.  Free
samples of toothbrushes and toothpaste were distributed to each individual after oral examinations.

Ethical approval
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The ethical clearance of this study was obtained from Ethics committee of Institutional Review Board Mahidol
University (MU-DT/PY-IRB No:78.0517/EC441) and Nepal Health and Research Council (Reg. no 317/2019). We
proposed the information sheet to the guardians and children. Then written informed consent was obtained from
guardians and children.  The current study conducted in full accordance with the relevant guidelines and
regulations.

Validity of oral examination measurement tool

The examiners were trained and calibrated. The training session began with photos and presentation slides
followed by the examination and calibration of schoolchildren under �eld conditions.  The evaluation of inter-
examiner reliability using Cohen’s kappa was 0.86 [26].

Data Management and Statistical Analysis

Descriptive analysis, such as the mean and the standard deviation was calculated for DMFT and OHI-S.  The
percentage was used for gingival status (CBI) and untreated dental caries.  Chi- square test and Fisher’s extract
test were used to evaluate differences in proportion.  T-test was performed for comparisons between the groups.
 In this study, a p-value less than 0.05 was set as statistically signi�cant.  SPSS 18.0 statistical software was
employed in the data input and analysis.

Results
There are 158 children aged 11-13 years recruited in the study, half of whom are from general public school and
others from special needs school.  Among children with special needs, 16.5% are visually impaired, 25.3% are
hearing impaired and speech impaired, and 58.27% are orthopedically impaired.  Out of 158 school children, both
special and general public schoolchildren were similar in age and gender.  As shown in Table 1, 50.6% of all
children are boys, with an average for special and general public school being 12.16 ± 0.83 and 12.12 ± 0.82
respectively.  Approximately half of the total children (49.4%) are girls, with an average for special and general
public schools being 11.93 ± 0.83 and 12.00 ± 0.79 respectively. The mean age group for special needs and
general public schoolchildren were similar as expressed by 12.04 ± 0.83 and 12.06 ± 0.80 respectively. 

Table 1.  Comparisons of age by gender between special needs children and general
public schoolchildren 

Characteristics
 

Special needs
children (79)

Public schoolchildren (79) p - value

Age (Mean ± SD)  
Gender

Boys (50.6%)
Girls (49.4%)

 

 
12.16 ± 0.83
11.93 ± 0.83

 
12.12 ± 0.82
12.00 ± 0.79

 
0.805
0.702

Age (Mean ± SD) of total
group

      12.04 ± 0.83        12.06 ± 0.80            
 0.847

*Statistically Significant at p <0.05

Table 2 shows the comparison between the prevalence of dental caries and oral hygiene status among special
needs and general public school groups.  The dental caries prevalence of special needs children is high (75.9%)
when compared to general public schoolchildren (65.8%).  The proportion of untreated caries is greater among
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special needs children (62.0%) than that among general public schoolchildren (54.4 %).  The oral hygiene status of
special needs children is unfavorable with only 8.8 % of them in good oral hygiene status, 74.7 % in fair, and 16.5
% in poor condition. On the contrary, 32.9% of the general public schoolchildren are considered good, while 63.4%
are fair, and 3.7% are in poor oral hygiene status.  These differences in oral hygiene between the two groups are
statistically signi�cant.

Table 2. Distribution of Prevalence of Dental caries, Oral Hygiene Index (OHI-S) among the special
needs and  general public  schoolchildren  aged 11-  13 years in Kathmandu and Lalitpur District,
Nepal 
 

Oral Health Status (%)
 

Special needs children (79) Public schoolchildren (79) p- value

Dental caries 75.9%
 

65.8% 0.220

Untreated caries
 

62.0% 54.4% 0.420

OHI-S
Good
Fair
Poor

 

 
8.8%
74.7%
16.5%

 
32.9%
63.4%
3.7%

 
<0.001*

*Statistically Significant at p <0.05

As presented in Table 3, the Decayed (D) and Missing (M) components are higher in special needs children than in
others.  In particular, M components are signi�cantly higher in special needs children when compared to those in
the public schoolchildren (p-value 0.006).  Furthermore, the mean number of DMFT for special needs children
(3.07 ± 2.48) is higher than the comparison group (2.59 ± 2.60).

Table 3. Distribution of Dental caries among the special needs and general public schoolchildren
aged 11- 13 years in Kathmandu and Lalitpur District, Nepal 

Oral Health Status
 

Special needs children (79) (X± SD) Public schoolchildren (79) 
(X ± SD)

p - value

 
D (Decayed)
M (Missing)
F (Filled)
 

 
1.92 ± 2.21
0.50 ± 1.11
0.64 ± 1.28

 

 
                1.58 ± 2.00
                0.12 ± 0.40
                0.88 ± 1.75

 
0.310
0.006*
0.327

DMFT
 

  3.07 ± 2.48
 

      2.59 ± 2.60
 

0.546
 

*Statistically Significant (t- test) at p <0.05

As presented in Table 4, the means DI-S, CI-S, OHI-S of special needs children are higher than those in general
public schoolchildren.  However, the differences of the means DI-S, CI-S, OHI-S between the two groups are not
statistically signi�cant.

Table 4.   Distribution of Oral Hygiene Index (OHI-S), Simplified Debris Index (DI-S) Simplified
Calculus Index (CI-S) among the special needs and general public schoolchildren aged 11- 13 years
in Kathmandu and Lalitpur District, Nepal.
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Oral Health Status
 

Special needs children (79)
(X± SD)

Public schoolchildren (79) 
(X± SD)

p - value

 
DI-S
 
CI-S
 
OHI-S

 
1.49 ± 0.43

 
0.77 ± 0.51

 
2.27 ± 0.86

 

 
1.16 ± 0.32

 
0.47 ± 0.41

 
1.63 ± 0.67

 

 
0.07

 
0.21

 
0.31

 

*Statistically Significant (t- test) at p <0.05

Oral hygiene and gingival health are closely related.  In this study, the gingival health of schoolchildren is
evaluated by gingival bleeding index.  The results of gingival bleeding using CBI indicate that there is a maximum
of 26 sites per child for examination.  However, due to retained root and missing adjacent teeth; the mean
examination site for special needs children group is 23.1 sites, while that of general public schoolchildren is 24.1
sites.  Out of 1106 anterior sites of special needs children, 25 sites are excluded and therefore 1081 sites are
included for oral examinations.  The �ndings showed that gingival bleeding of the anterior site among special
needs children is 49%.  Likewise, out of 948 in posterior site among special needs children, 198 sites are
excluded; therefore, 750 sites are included for oral examinations.  The results show that gingival bleeding of the
posterior sites among special needs children is 69.5%.

Correspondingly, out of 1106 in anterior site among general public schoolchildren, 48 sites are excluded and 1058
sites are included for the oral examinations.  The bleeding of anterior site among general public schoolchildren is
29.3%.  Out of 948 in posterior site among general public schoolchildren, 95 sites are excluded and 853 are
included for the oral examinations. The bleeding of the posterior site among general public schoolchildren is
42.4%. In general, posterior site tend to have more gingival bleeding than anterior site as presented in Table 5.

Table 5: Distribution of anterior and posterior sites bleeding among special needs and general
public schoolchildren

Bleeding sites Special needs children (79)
 

Public schoolchildren (79)
 

Anterior
 
Total
Exclude
Examined site
No bleeding
Bleeding
 

 
 
1106
25(2.3%)
1081
551(51%)
530(49%)
 

 
 
1106
48(4.3%)
1058
748(70.7%)
310(29.3%)
 

Posterior
 
Total
Exclude
Examined site
No bleeding
Bleeding

 
 
948
198(20.9%)
750
229 (30.5%)
521(69.5%)
 

 
 
948
95(10%)
853
491(57.6%)
362(42.4%)
 

Total bleeding 57.4% 35.2%

Table 6 reveals that the prevalence of gingival bleeding among special needs children is higher (57.4%) than that
of general public schoolchildren (35.2%). The result showed statistically signi�cant association between gum
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bleeding and children status with OR= 1.632 and 95% CI 1.518,1.755 (p – value <0.001).

Table 6: Comparison of gingival bleeding among special needs children and general
public schoolchildren 

  Special needs
children (79)

Public schoolchildren (79)
 

OR 95% CI  p - value

Bleeding 

No
Bleeding

 1051(57.4%)

     780 (42.6%)

 672 (35.2%)

1239 (64.8%)

1.632 1.518,1.755 <0.001*

*Statistically Significant at p <0.05

Discussion
The study reveals that the prevalence of dental caries for special needs children is 75.9%, which is higher than that
of the general public schoolchildren (65.8%).  In our study, the prevalence of dental caries for special needs
children is 75.9%, which is lower when compared to 98.3% in special needs children aged 12-15 years old in the
study conducted by Acharya J et al.[7].  This could be attributed to the younger age group which is included in our
study.  Furthermore, the present study shows that general public schoolchildren have higher prevalence of dental
caries (65.8%) than that of the studies conducted  by Subedi B et al. (53.23%)[27] and Khanal S et al.(56.3%)[28].

In our study, the mean ± SD of DMFT score for special needs children is 3.07 ± 2.48, which is higher than that used
in the study conducted by Prasad M et al.[1]  with 1.10 ± 1.26.  Additionally, the M component of special needs
children is statistically signi�cant difference from general public schoolchildren.  Past studies have
showed similar results in accordance with our study that special needs children possess more decayed and
missing teeth than other groups[29].  These differences could be attributed to the cumulative neglect of oral health
seen among the special needs children and untreated caries is in an advanced stage and requires extraction.
 Some parents seem to believe in traditional healers and children are taken to them for symptoms alleviation
instead of visiting dentists[30]. Moreover, poor oral health and high risk proportion of untreated caries among
special needs children might be due to lack of cooperation and causing di�culties in dental care and dental
services.

Our study revealed that only 8.8% of special needs children possess good oral hygiene. Results are observed in
previous studies in which the percentage of special needs children with good oral hygiene status is lower. This
could stem from the presence of the plaque[6] and calculus on the tooth surfaces and the fact that these children
do not have any supervision from their caretakers during tooth brushing[1, 19, 21]. As a result, most special needs
children possess poor gingival health and oral hygiene[31]. The  poor oral health could be attributed to lack to
physical abilities among special needs children which causes some di�culties in tooth brushing[31].  The present
study shows OHI-S between special needs children and general public schoolchildren as categorized by Greene
and Vermillion (1964)[32]  under good/fair and poor is statistically signi�cant (p<0.001).  Thus, it could be
concluded that the presence of dental caries among the children could be attributed to poor oral health status. The
previous study presents similar results to our study, revealing that oral hygiene status is statistically
signi�cant (p=0.000) and is predicted to be risk factor for dental caries[33]. 
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In addition, the gingival bleeding of special needs children is calculated to be 57.4% as compared to 35.2% among
general public schoolchildren.  It should be noted that there are 10.8% total excluded site due to retained roots or
missing teeth among special needs children as compared to 6.9% of those in general public schoolchildren.  Our
results indicate that special needs children are more prone to gingivitis than others. In addition, posterior teeth
have a higher prevalence of gingivitis than anterior teeth.  This could be resulted from di�culty in maintaining the
oral hygiene.  The present study has highlighted that if the oral hygiene among the special needs and general
public schoolchildren is maintained, there could be a decrease in the prevalence of dental caries.  In addition,
parents and caretakers play an important role in carrying out oral health education as well as guiding these special
children in dental health care and its implication.

The untreated caries is also high among special needs children (62.0%) than that of general public health
schoolchildren (54.4%).  The contributing factor might be due to intake of sugar sweetened food[15], infrequent
tooth brushing[34] and lack of awareness of the oral health importance.

Moreover, dental treatments among special needs children require not only special treatments but also, in some
cases, dental treatments under general anesthesia.  Therefore, this high proportion of untreated caries reveal
inequality in access to dental services among special needs children.

In general, special needs children have more dental caries, gingival bleeding, and poor oral hygiene than general
public school. These poor oral health status also re�ects inequalities in access to dental care among special
needs children as compared to that in general public schoolchildren[35]. National Survey of Children with Special
Health Care Needs conducted in United states (2005) states that about 9% special needs children are not able to
meet their dental needs compared to 5% of general children[36].  The fact that special needs children have a high
prevalence of untreated dental caries and poor oral hygiene could be attributed to the caretakers’ lack of
awareness and cooperation, communication problem, inadequate funding, inequality in dental care, and proper
treatment that needs special care with general anesthesia. [9, 35, 37, 38]. 

Limitation of study

This study was cross-sectional in nature; therefore, it might not indicate a causal inference for oral hygiene status
and dental caries, but the results were consistent with other �ndings.  Our study populations group includes
boarding Nepalese children with mild disabilities studying in three special schools and does not cover the full
disabled population and all schools in Province No:3, Nepal. Hence, the generalization may be limited; however, the
fact that the special needs children have greater number of missing teeth than their peers and there are
inequalities in access to dental care among special needs children is emphasized. 

Conclusions
From the results, it can be concluded that the oral health status among Nepalese special needs children is poor
compared to that in general public schoolchildren.  The proportion of extraction due to caries is high among
special needs children compared to others.  Every six out of ten among special needs children has untreated
caries.  Therefore, it is obvious that there are inequalities in access to dental care among special needs children.

Recommendations
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Normally, special needs children and caretakers are more concerned about their disabilities than their oral health.
In the context of general heath, the importance of oral health should not be neglected. The oral public health
professionals must coordinate with other community health workers to initiate social and general bene�ts for oral
health that sustained for a longer period of time. Campaigns should be carried out for the special needs children to
improve their oral health problems. Parents and caretakers of special needs children should be educated about
their children’s dietary habits. Public Health should provide parents and caretakers with tailored oral health
education and encourage them to ingrain proper oral hygiene habits for their special needs children. The effective
way to maintain oral hygiene for the visually impaired children would be the combination of verbal, Braille text,
and tactile mode of education. Hearing impaired children have limitations in hearing sense, yet they have strong
sight, smelling, taste. Thus, visual aids are recommended for these children. Chemical plaque control methods can
also be introduced as a substitute method for the mechanical plaque control method to maintain the oral hygiene
along with �uoride application. There must be a good co-operation between the dental professional and school
educators so as to introduce such preventive measures as brushing technique (practically simple scrubbing and
simpli�ed brass technique), frequent visits of oral health check-ups and good accessibility to dental services. The
government of Nepal should have long-term public health plans and health care policies for children with
disabilities.
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Figure 1

Study setting. Note: The designations employed and the presentation of the material on this map do not imply the
expression of any opinion whatsoever on the part of Research Square concerning the legal status of any country,
territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. This map has
been provided by the authors.


