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ABSTRACT

Introduction: Special needs children experience poorer oral
health when compared to their compatriots. Moreover, Special
Care School Children (SCSC) experience significant barriers to
access proper oral health care. It has been found that they have
high unmet oral health needs.

Aim: The aim of this study was to assess the effectiveness of
preventive oral health measures in a group of SCSC; boys, in
Al-Kharj Governorate of Saudi Arabia.

Materials and Methods: A longitudinal study was designed
among SCSC in Al-Kharj Governorate of Saudi Arabia starting
from October 2016 for a period of eight months. Only schools
for boys were included in the study. Out of 936 students
enrolled in the special needs education programme in 18 boys
schools; 163 SCSC (boys) from eight primary schools were
eventually included in the study. After the base line survey;
the subjects were evaluated with predefined criteria at three
monthly intervals until six months. The effectiveness of various
preventive measures was evaluated for reduction in the risk
of oral diseases. SCSC were divided into groups as per their
specific health care need. Preventive oral health measures such
as supervised tooth brushing with a fluoridated tooth paste
was introduced with the help of teachers and parents of SCSC.
Plague levels were assessed by means of Plaque index. Various

INTRODUCTION

‘Individuals with Special Health Care Needs’ (ISHCN) is a term
that encompasses a wide variety of physical, developmental, and
intellectual impairments that mandates health care interventions
and/or specialised health care programmes [1]. There is an impact
of special health care needs on the quality of life including oral
health and may be compounded by barriers in communication [1,2].
Most of the special health care needs are either present at birth or
develop in the early few years of life [3]. The Children with Special
Health Care Needs (CSHCN) present a challenge to the dental team
as many of them have high unmet oral health needs [4-9]. Moreover,
CSHCN are either dependent on parents, siblings or caregivers
for their care including diet and oral hygiene maintenance [10]. In
spite of increased services provided for CSHCN in recent years,
there are still significant barriers that exist especially for their oral
health care. [11,12]. However, it has been shown that oral health
related quality of life for CSHCN can be improved by better oral
health services utilisation [13,14]. The transition from childhood
to adulthood presents further difficulties in terms of appropriate
oral health care for ISHCN [15]. Since education is an important
part of the development of an individual within a society, there has
been an emphasis of imparting education to CSHCN, taking into
consideration their specific health care needs. Special Care School

indices were used to measure dental caries including Decayed,
Missing, and Filled Teeth (DMFT/dmft) as well as Decayed,
Missing, and Filled Surfaces (DMFS/dmfs) index. The risk for
dental caries was assessed by means of a cariogram model at
the start and at the end of campaign. The data was computed
using SPSS v20 programme. Means of the overall plaque score
and the caries indices scores were calculated and compared
among various special need groups among the SCSC. The
significance level was set at p<0.05.

Results: The overall mean plaque score of the group was
1.55. Plague scores and mean decayed (D) component were
significantly higher in intellectual disabilities as compared to
physical disabilities. The mean DMFT and DMFS score was
3.2 and 6.42, respectively with mean decayed (D) component
score of 2.67. There was no significant difference among caries
prevalence and decayed (D) component among various groups
of disabilities. Plaque index score reduced to 1.35 after three
months and finally to 1.1 after six months. This was statistically
significant (p<0.05). The actual chance to avoid new cavities
in the cariogram increased from 5% to 73% at the end, for the
SCSC boys.

Conclusion: There was a significant decrease in the risk for oral
diseases after incorporation of preventive oral health measures
for SCSC.

Keywords: Cariogram, Dental caries, Plaque, Special needs

Children (SCSC) are provided with special education in various
forms according to their specific needs among various societies
[16]. However, SCSC continue to have high oral health unmet needs
and their condition in terms of oral health care is not much different
from other CSHCN [17]. Therefore, it is important that preventive
oral health programmes should be initiated as early as possible [18].
Huebner CE et al., noted that the majority of the parents of SCSC
do not follow minimal recommendations and guidelines set for the
preventive dental care for their children, especially at home [19]. A
similar study in Al-Kharj, Saudi Arabia with a different age group
found out that there was a high level of dental caries and unmet
need including retained deciduous teeth among such individuals
[20]. Therefore, the aim of the present study was to assess the
effectiveness of preventive oral health measures for reduction in the
risk of oral diseases in a group of SCSC boys.

MATERIALS AND METHODS

Alongitudinal study was conducted starting from October 2016 for
a period of eight months in Al-Kharj governorate of Saudi Arabia
including the training and calibration of examiners. There were an
overall 936 SCSC in 18 boys’ schools that have programmes for
special education and accommodate SCSC as per their specific
needs. Only primary level schools were involved in the study. Eight
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primary schools were chosen randomly by random number table
from the list of schools. Out of the potential 190 SCSC boys,
eventually 163 boys aged between 6-15 years participated in the
study. The list of SCSC, studying in the selected eight primary
schools was used to send passive consent letters for parents/
guardians for the involvement of their wards in the study. The
school children who were not listed as SCSC were excluded. If the
parents or the guardians sent a signed consent letter not willing
their wards to be included, those SCSC were also excluded. There
were some SCSC who were very uncooperative and were eventually
excluded from the study. [Table/Fig-1] describes the process of
inclusion and exclusion for the sample selection. The reason for
boys only sample was due to the fact that there is segregation of
gender in schools in Saudi Arabia and it was not possible to enrol
the female students, as they have separate schools where males
do not have access. After the incorporation of the inclusion and
exclusion criteria and knowing the overall SCSC in the province, a
combination of randomisation and stratification of the sample over
the actual population was used. However, it was ensured that the
sample represents an effective size for the scientific interest. The
sample size was estimated considering the analytical plan, and
level of confidence (p<0.05).

Total Special Needs Students In
Alkharj

Tatal Schoals involved in the
Campaign (All primary level)

Total Special Care School
children in Primary Level

190

cial Care School

[Table/Fig-1]: Sampling process for Special Care School Children (SCSC).
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Ethical Approval, School Permission and Consent

The copy of the passive consent letter in Arabic language to be
distributed to the parents/guardians of SCSC was attached with
the proposal for ethical clearance. The letter asked the Parents/
guardians to sign and return the letter stating their refusal in case
they were not willing their ward to be the part of this study. As a
source of motivation powered toothbrushes and toothpastes were
provided by the research team both at the schools and for home
use. A formal ethical approval was granted by the Ethics committee
at College of Dentistry, Prince Sattam bin Abdulaziz University; Al-
Kharj vide no PSAU/Dent-CFR/1430. Permission was sought and
granted by respective authorities from the Ministry of Education,
Special needs education programme who also gave the data about
special education programme as well as the details of SCSC in Al-
Kharj province of Saudi Arabia

The selected SCSC were grouped according to their medical
diagnosis after confirmation with the teachers that their respective
parents/guardians did not have any objection by means of a passive
consent letter. [Table/Fig-2] describes the various special needs of the
SCSC as per the medical diagnosis mentioned against their respective
names. Supervised tooth-brushing programme with a powered
toothbrush brush and commercially available fluoridated (1450 ppm),
Colgate Dental Cream®, tooth paste was provided by the research
team for once daily use at home and once at the school through
parents and teachers of SCSC. The parents were instructed about
the use of powered tooth brush and were advised to assist the child
to brush once daily before sleep. The teachers were given training
about the use of powered tooth brushes as well and instructed how
to assist the SCSC for tooth brushing once daily at the school at any
convenient time before the school was over. Both the teachers and
parents were trained in specifically making modifications according
to the disability and the special health care need of the SCSC. After
baseline examination and recording, the SCSC were examined again
after 3 months and finally at 6 months. The supervised tooth brushing
with a fluoridated toothpaste twice daily; once at home and once
at school, was recommended as an evidence based method for
effective plaque control and caries reduction [21].

World Health Organisation (WHO) basic oral health survey 2013 was
used as criteria for the diagnosis of oral health issues [22]. DMFT/

[Table/Fig-2]: SCSC with their baseline assessment for Plague and Caries exposure.

DMFT: Decayed, Missing, and Filled Teeth; DMFS:Decayed, Missing, and Filled Surfaces

Baseline assessment
Associated disability Plaque score Caries prevalence | Caries severity | Decayed (D)
N (%) (baseline) DMFT DMFS component

Mean 1.5 3 4.5 3
Visually impaired 8(4.9

Std. deviation 0.756 2.268 3.891 2.268

Mean 1.2 2.65 4.5 2.05
Hearing impaired 20 (12.3)

Std. deviation 0.865 3.167 5.717 3.17

Mean 1.02 3.14 4.29 2.67
Hearing and speech impairment 21 (12.9)

Std. deviation 0.59 3.291 5.041 2.817

Mean 1.55 2.27 4.45 2.03
Down'’s syndrome 33 (20.2)

Std. deviation 0.754 2.295 5.701 2.201

Mean 1.62 3.77 8.62 2.98
Learning disability 48 (29.4)

Std. deviation 0.989 3.827 13.006 3.461

Mean 1.88 3.38 7.63 3.38
Attention deficit hyperactivity disorder 8(4.9)

Std. deviation 0.354 3.998 9.913 3.998

Mean 1.85 3.5 5.5 3.3
Autism 20 (12.3)

Std. deviation 0.988 3.154 5.145 3.063

Mean 1.9 5.2 20.8 2.4
Multiple disability 5(3.1)

Std. deviation 0.548 4.764 19.202 3.286
Total 163 (100) Mean 1.55 3.2 6.42 2.67

Std. deviation 0.932 3.3 9.458 3.018
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dmft and DMFS/dmfs indices were used to measure prevalence
and severity of dental caries, respectively. The decayed component
of DMFT/dmft index was used to measure the treatment needs of
dental caries. The plaque scores were measured by utilising Silness-
Loe Plaque index [23]. All the scores were taken at base-line, then
at three months interval and finally at six months.

Risk for dental caries was determined by the Cariogram model.
The cariogram model is based on Caries Risk Test (CRT) involving
estimation of salivary bacterial counts. This model involves diet,
circumstances, bacteria and susceptibility of an individual to
determine the chances of avoiding new carious lesions or cavities.
The changes in these factors effected by preventive oral health
measures were estimated using the same model at the completion of
the study [24,25]. The average estimated cariogram was compared
at six months from the baseline data taken at the initial oral health
survey of the groups within the sample.

Training and Calibration of Examiners

Prior to the commencement of the main study, four examiners
were standardised and calibrated to ensure uniform interpretations,
and application criteria for indices. The selected examiners were
labelled as Examiner A, Examiner B, Examiner C and Examiner D.
All examiners underwent training about indices and WHO survey
methods 2013 [22]. The overall reliability of the examiners was
assessed after two weeks. It was found to be 95.5% for dental
caries and 98 % for Plaque Index. Furthermore, calibration was
done at the third week to seek the intra-examiner and inter-
examiner variability. Overall Kappa score of 0.96 was achieved for
intra-examiner variability and 0.91 for inter-examiner variability.

STATISTICAL ANALYSIS

The data was entered and analysed using the Statistical Package
for Social Sciences (SPSS) version 20 programme. The data were
analysed as means of the overall scores. Analysis of variance
(ANOVA) and Chi-square tests were used for comparisons. A
p-value of less than 0.05 was considered as statistically significant.

RESULTS

A total of 163 SCSC were eventually screened after the sampling
process [Table/Fig-1]. The majority among the SCSC was the group
with learning disability accounting for nearly 29.4% while as some
SCSC had multiple disabilities like Learning disability with a physical
disability or Attention Deficit Hyperactivity Disorder (ADHD). These
were grouped as ‘Multiple Disability’ group and represented 3.1% of
the total SCSC.

[Table/Fig-2] shows the distribution of the group as per their medical
diagnoses with plagque scores and dental caries status at the baseline.
The dental caries is shown as the mean per each group in terms of
prevalence (DMFT/dmft), severity (DMFS/dmfs) and the treatment
need (decayed component of DMFT/dmft). The average mean plagque
score at base line was 1.55 (SD+0.93) for the whole group. The
‘Hearing and speech Impairment’ group had lower average mean
plaque score of 1.02 (SD+0.59) when compared to average plaque
score of the overall sample (1.55) [Table/Fig-2]. This was statistically
significant (p<0.05) as shown in the [Table/Fig-3] by one-way ANOVA.

Mean DMFT/dmft index was 3.2 (SD+3.3) with no significant difference
among the overall sample (p>0.05) as shown in [Table/Fig-2,3].
However, the severity of caries as measured with DMFS/dmfs index
was higher among the ‘Multiple Disability’ group or the learning
disability group when compared to Down syndrome or the hearing
impairment with or without speech impairment group. The overall
mean DMFS/dmfs of the group was 6.42 (SD+9.45) [Table/Fig-2].
Similarly, the decayed component of the DMFT/dmft index was not
significantly related (p>0.05) to any group with the overall mean score
of 2.67 (SD+3.01) [Table/Fig-2,3].

www.jcdr.net

Sum of Mean p-
Overall disabilities Vs squares df square F value
Plague score* (baseline) 30.822 7 4.403 6.208 0.001
Caries prevalence 72.498 7 10.357 0.949 0.471
Caries severity* 1600.670 7 228.667 2.749 0.010
Decayed (D) component 38.926 7 5.561 0.600 0.755

[Table/Fig-3]: Analysis of variance(one way ANOVA) comparing the Associated
Disability with Plague Scores, Caries Prevalence, Caries Severity and Decayed (D)

component of the caries indices.
“indicates significance level (p<0.05)

The SCSC were classified on the basis of dental treatment need
into three groups as shown in the [Table/Fig-4]. The groups were
‘Urgent Treatment required’ “Treatment required’ and ‘No urgency’.
This was done after the WHO Oral health survey methods (2013)
criteria for treatment urgency [22]. There was a less treatment
urgency in physical disabilities when compared to the intellectual
disabilities including Down syndrome.

B Urgent Treatment Required

Treatment Required

= No Urgency

[Table/Fig-4]: Treatment urgency according to the associated disability among the

group of SCSC.

[Table/Fig-5] represents the average plaque scores of the SCSC at
baseline, at 3 months and finally at 6 months. There was a gradual
but definite decrease in average plague scores in all groups from an
initial average score of 1.55 at baseline to 1.35 after 3 months and
finally to 1.1 after 6 months. This was statistically significant (p<0.5).
However, there was no significant difference among the various
groups of SCSC.

Mean Plaque Index Score (MPI)

16 /
14

Mean Plaque Index Score

08

06

0.4 /—
02

baseline 3 months 6 months

[Table/Fig-5]: The effect of preventive oral health measures including supervised

tooth brushing on mean plaque scores from baseline to three months and finally
over the period of six months.

[Table/Fig-6a,b] represent the average cariogram model of the
whole SCSC group prior to the campaign involving oral health
promotion and finally after the completion at 6 months. The change
in circumstances of the group has led to the increase in the green
area which represents the chance to avoid new carious lesions from
initially 5% to 73%, finally.
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Cariogram at baseline

7% 5%
. ’ 16%

56%

d

B Actual chance to avoid new cavities MDiet MBacteria W ibility Cir

Cariogram at the final stage

6% % 5%

13%

I 73%

H Actual chance to avoid new cavities ™ Diet WBacteria M Susceptibility  Circumstances

[Table/Fig-6a,b]: The estimated Cariogram representation of the group at the

start: (6a) and at the end of six months after incorporation of preventive oral health
measures (6b).

DISCUSSION

This study involved the assessment of preventive oral health
measures for SCSC boys, over a period of six months. As with this
study, other studies have found that the prevalence of oral diseases
including dental caries and periodontal conditions are remarkably
high in ISHCN, especially in CSHCN [6,7,9,26,27]. SCSC in the
present study were at higher risk of developing oral diseases due
to various factors based on their medical diagnoses as has been
reported by various studies [11,14,28-30].

The mean DMFT score of 3.2 in the study group was less than that
reported by some studies in Saudi Arabia [20,31]. However, some
studies have also reported lesser mean DMFT score of 2.57 in Gulf
countries [32]. Nevertheless, caries is widespread among children in
general in Saudi Arabia [33]. Other studies about dental caries with
children of similar age group without any disabilities have reported
lesser average DMFT of 2 [6,34]. However, the national average
DMFT has been reported to be slightly higher at 3.5 [33]. Similarly,
for the severity of caries assessed by the DMFS/dmfs index; the
findings were lesser than that of a study for a similar population of
different age group [20]. However, one study involving children with
cerebral palsy of similar age group reported a much higher DMFS
average [35]. However, the mean decay component in the study
population was 2.67 which is slightly lesser than other study with
a similar group of different age in Al-Kharj [20]. The results further
indicate a high number of untreated caries in the study population
as pointed out by studies in other populations [5,11].

The caries prevalence was not significantly different among various
groups and would be comparable to the general population as the
risk factors remain the same. In terms of caries severity; which has
been assessed by the DMFS/dmfs index, it is a measure of how
many tooth surfaces are involved in the carious process. Again,
there was a significantly higher mean score for DMFS/dmfs index in
the ‘Multiple Disability’ group when compared to Down syndrome
group or other physical disability group. It has been known that
Down syndrome patients have lesser dental caries as compared
to healthy individuals; periodontal problems are of major concern in
Down syndrome children [36].
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In terms of treatment urgency as is evident from [Table/Fig-4]; the
groups with intellectual disability component like Down syndrome
need urgent treatment. The urgency of the treatment includes
carious teeth forming abscess as well as retained deciduous teeth
causing malocclusion and other dental problems. Prevalence of
retained teeth in such a group has been reported previously in a
similar study [20].

Likewise, higher baseline mean plaque index scores were observed
in children with intellectual disability component like the learning
disability, Down syndrome and with autism as compared to those
with physical disability such as hearing and/or speech impairment.
In one study among 14-17-year-old, individuals with physical
disability had been shown to have better mean plaque index scores
as compared to the ones with intellectual disability [37]. However,
children with Autism have been found to maintain better oral hygiene
when compared to children with other intellectual disabilities [17].
Yet, in another study comparing Autistic children with their healthy
counterpart children in Riyadh city; children with Autism appeared
to have higher gingival inflammation and poor oral hygiene with
higher mean plaque index score [38]. However, Jain M et al., found
that young people with impaired hearing have a high prevalence
of dental caries, poor oral hygiene, and extensive unmet needs
for dental treatment [39]. Similar findings were reported in Yemen
in 6-14-year-old children with disabilities [5]. Although, all groups
showed a progressive reduction in mean plaque index scores in the
present study, it is assumed that the groups with better intellectual
abilities would better sustain such a change and for longer.

In the present study, SCSC were at a higher risk of developing
caries according to the cariogram model. This model of assessing
the risk for dental caries especially among high risk groups like the
SCSC has been used as an educational and motivational tool [40].
It has also been used to assess the effectiveness of preventive
oral health measures, especially the change in circumstances
that lead to reduced dental caries risk [25]. However, the validity
of assessment and prediction using the caries risk assessment
has been doubted while suggesting new options for diagnosis
and prognosis [41]. In terms of the cariogram model; the medical
conditions as well as the circumstances make the group more
susceptible for dental caries. Even as it is difficult to control the
diet of the group, it is however important to introduce fluoride
and effective plaque control for such a group. However, the study
group was under an increased risk of getting new carious lesions
as they grow older. The estimated cariogram model shows that
the chances of avoiding the new carious lesions as shown in
the green area of the cariogram increased from 5% to 73%.
However, dental caries is a dynamic process with a delicate
balance between demineralisation and remineralisation of the
tooth structure [42].

Limitation(s)

In spite of the benefits of preventive oral health measures, this
programme has difficulties for long term implementation. This
programme needs constant motivation and means of encouragement
for both parents as well as teachers. This study finding needs longer
follow-up and a bigger sample size.

CONCLUSION(S)

Preventive oral health care programme involving SCSC resulted
in significantly lower plague scores and lesser chance to develop
dental caries.

Recommendations: Preventive oral health programmes can be
beneficial in prevention of oral diseases and can be developed for
SCSC that can be used for similar programmes across Saudi Arabia.
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