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Abstract

Purpose: This study aimed to assess the prevalence of oral lesions among children with autism in Sana’a City, Yemen,
and to evaluate their dental status. Patients and Methods: This case—control study included 42 children with autism,
aged between 5 and 16 years, and 84 age- and gender-matched healthy children as controls. Oral lesions were assessed
based on standardized criteria according to the World Health Organization (WHO) recommendations. Dental caries,
gingival health, and oral hygiene status were assessed using dmft/DMFT index, Gingival Index (GI), and Plaque
Index (PI), respectively. Chi-square test and Mann—Whitney’s test were used to compare the groups. Results: Compared
to controls, children with autism revealed higher proportion of fistulae (9.5% vs. 2.4%), ulcerative lesions (7.1% vs.
1.2%), gingival hyperplasia (4.8% vs. 0.0%), and cheilitis (4.8% vs. 2.4%); however, the differences were not statistically
significant. The mean dmft score was significantly higher in children with autism than in controls (5.23 vs. 4.06;
P < 0.001). Moreover, children with autism revealed poorer oral hygiene than controls, and the majority had gingivitis.
Conclusions: Children with autism in Yemen have high prevalence of oral soft tissue lesions, caries, and gingivitis.
Therefore, proper oral health education programs should be initiated and directed toward this special section of the

society.
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INTRODUCTION

Autism is a  neurodevelopmental  condition
characterized by impairment in social interaction,
impaired communication, and restricted, repetitive,
or stercotyped behaviors.'! The prevalence of autism
is estimated to be 1-2 per 1000, with about four times
as many males as females.*! Although the ectiology
of autism is still unknown, the common risk factors
proposed include post-encephalitic infection and
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genetic and autoimmune factors. Family income,
education, and lifestyle do not seem to affect the risk of
autism.

The oral health condition of disabled children may
be influenced by age, severity of impairment, and
living conditions. Individuals with special needs may
have great limitations in oral hygiene performance
due to their potential motor, sensory, and intellectual
disabilities.”® Children with autism have problems
with language, behavior, and social skills. Such
conditions may make the affected children more
prone to oral diseases and complicate their dental
care.’) These children also commonly have damaging
oral habits such as bruxism, tongue thrusting, picking
at the gingiva, and lip biting.®’ Several studies have
reported a higher prevalence of caries, gingivitis, and
poorer oral hygiene in comparison with non-autistic
individuals,!1% while others reported no differences
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in oral health status between autistics and controls;”!
in some cases, the prevalence of caries in children
with autism may even be comparatively lower.!!>1¢
Furthermore, earlier reports on this group of individuals
in our environment show that they have high unmet
needs, especially periodontal treatment needs. 114

To date, there has been no data available on the oral
health status of children with autism in Yemen. Such
information would enable dental professionals to plan
and provide appropriate preventive protocol as well
as effective treatment for these patients. Hence, the
present study was planned and conducted to assess oral
lesions and dental health status of children with autism
in Sana’a city, Yemen, as compared to healthy controls.

PATIENTS AND METHODS

This case—control study was carried out over 3 months
between September and November 2013 in Sana’a
City, Yemen. A total of 124 children were included
in the study (42 with autism and 84 healthy controls).
Children with autism were recruited from Al-Yemen
special center for rehabilitation and education of
children with autism in Sana’a (the only available
center in the city). Of the total 75 individuals in this
center, only 42 met the study inclusion criteria. The
inclusion criteria were defined before sample screening
and consisted of the following: A diagnosis of autism,
the understanding of at least very simple instructions
and enough cooperation, and obtaining written
informed consent from the parents of children for their
participation in the study. Age- and gender-matched
healthy controls were selected randomly from two
public schools in the same neighborhood. Children
with any other systemic disease known to cause dental
problems and extremely uncooperative children were
excluded from the study.

The study was approved by the Research and Ethics
Committee, Faculty of Medicine and Health Sciences,
Sana’a University, Yemen, and informed consents were
obtained from relevant authorities and the participants’
parents.

Demographic information such as age and gender
were obtained for each subject prior to examination.
The principal examiner (Al-Maweri, SA) was trained
and calibrated before the start of the study. Clinical
examination was conducted for both groups in the
respective schools using electrical overhead light, mouth
mirror, tweezers, dental explorer, gauze, and wooden
tongue depressor. Oral lesions were evaluated using
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standard international diagnostic criteria. Dental status
was evaluated using DMFT/dmft index according to the
World Health Organization oral health surveys.!'”! Met
Need Index (MNI), an indication of treatment received
by an individual, is determined using the ratio of mean
missing (M) plus filled (F) teeth to mean decayed,
missing, and filled teeth (DMF) [i.e. (M + F)/DMF].
Restorative Index (RI), which reflects the restorative
care of those who have suffered the disease, is
measured by the ratio of filled (F) to filled plus decayed
teeth (F + D) percent [i.e. F/(F + D) percent] as
described by Jackson.!"! Gingival health status was
assessed using the Gingival Index (GI) of Loe and
Silness,!"”) while the Plaque Index (PI) of Sillness and
Loe was employed to ascertain the oral hygiene status.

The clinical findings were communicated to the
parents/guardians and written referrals were given to
dental clinics whenever it was necessary.

SPSS (SPSS Inc., Chicago, IL, USA) version 19.00
was used for data entry and analyses. Qualitative data
were presented as frequencies and percentages, and the
outcomes were analyzed by Chi-square or Fisher’s exact
tests. The quantitative data were presented as means
and standard deviations; these outcomes were checked
for normal distribution using Kolmogorov—Smirnov
test. As these variables were not normally distributed,
they were analyzed wusing the non-parametric
Mann-Whitney’s test. A P < 0.05 was considered to be
statistically significant.

RESULTS

Majority of the children with autism were
males (78.6%), with a male to female ratio of 3.7:1.
Males dominated the controls also. The mean ages
of the cases and controls were 8.45 and 8.6 years,
respectively. More than half of children in both
groups (52.4% of cases and 53.6% of controls) were in
the 6-8 year age group. The demographic characteristics
of both groups are presented in Table 1.

Four types of oral soft tissue lesions were identified
among the study subjects. Compared to controls,
children with autism revealed higher proportion of
oral soft tissue lesions; however, these differences were
not statistically significant (P > 0.05) [Table 2]. Also,
although not significant, children with autism showed
a higher proportion of traumatic teeth than the control
group. The prevalence of dental caries was higher
among children with autism compared with the control
group (100% vs. 90.5%; P = 0.05) [Table 2].
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Table 1: Demographic profile of the study subjects

Table 3: Mean scores of DMFT and dmft and their

Charcteristics n (%) P components, Rl and MNI, in both groups
Autism Controls Variable Autism Controls P**
(n=42) (n=84) Mean  SD Mean  SD
Gender DMFT 2.00 2.18 1.27 1.77 NS
Male 3 (78.6) 66 (78.6) NS D 1.86 2.10 1.22 1.69 NS
Female 9(21.4) 18 (21.4) M 0.05 0.23 0.03 0.16 NS
Age group (years) F 0.05 0.33 0.03 0.16 NS
6-8 22 (52.4) 45 (53.6) NS dmf 5.23 2.34 4.06 2.98 0.001
9-11 11(26.2) 21 (25.0) d 4.40 2.21 3.61 2.82 0.001
12-15 9 (21.4) 18 (21.4) m 0.57 1.60 0.24 0.65 NS
Type of dentition f 0.26 1.0% 0.07 0.49 NS
Primary 5(11.9) 12 (14.8) NS RI 0.04 0.14 0.08 0.14 NS
Mixed 29 (69.0) 58 (69.0) MNI 0.11 0.21 0.08 0.18 NS
Permanent 8 (19.0) 4 (16‘.7) SD=S8tandard deviation, NS=Not significant, RI=Restorative index, MNI=Met

NS=Non significant

Table 2: Proportion of oral lesions, traumatic
teeth, and caries-free teeth of both groups

Oral lesions n (%) P
Autism Controls
(n=42) (n=84)
Oral lesions
Fistula 4(9.5) 2 (2.4) NS*
Gingival hyperplasia 2 (4.8) 0 (0.0) NS*
Ulceration 3(7.1) 1(1.2) NS*
Cheilitis 2 (4.8) 2 (2.4) NS*
Traumatic teeth 3(7.1) 2 (2.4) NS*
Caries-free teeth 0 (0.0) 8(9.5) 0.05

*Fisher’s exact test, NS=Not significant

The mean scores of DMFT were 2.00 + 2.18 and
1.27 = 1.77 for children with autism and controls,
respectively, with no significant difference (P > 0.05).
On the other hand, children with autism had
significantly higher mean dmft scores (5.23 = 2.34)
compared with controls (4.06 = 2.98; P < 0.001).
A major fraction of caries experience in both groups is
attributed to decayed teeth [Table 3].

The mean scores of MINI and RI were generally low in
both groups, with no significant difference between the
two groups [ Table 3].

Tables 4 and 5 present the oral hygiene and gingival
health status of both groups. Most children in both
groups had mild to moderate plaque accumulation.
However, children with autism had significantly higher
mean PI as compared to controls (P = 0.002). Also,
most of the children in both groups showed mild
gingivitis; yet, children with autism scored higher mean
Gl than controls (P = 0.037).
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need index, **Mann-whitney’s u-test

Table 4: Gingival health and oral hygiene status
in both groups

Variable n (%) P
Autism Controls
Gingival status (GI) 0.188
Healthy 2 (4.8) 5 (6.0)
Mild 13 (81.0) 85 (41.1)
Moderate 17 (40.5) 36 (42.9)
Severe 10 (23.8) 8(9.5)
Oral hygiene (PI) 0.001
Excellent 2 (4.8) 0 (0.0)
Good 13 (31.0) 49 (58.8)
Fair 16 (38.1) 32 (38.1)
Poor 11 (26.2) 3 (8.6)

Chi-square test, GI=Gingival index, PI=Plaque index

Table 5: Gl and Pl in both groups

Variable MeantSD P
Autism Controls

GI 1.36%0.84 1.0240.51 0.087

PI 1.56+0.81 1.05+0.51 0.002

Mann-whitney’s test. GI=Gingival index, PI=Plaque index

DISCUSSION

Information of the patterns of development of disease in
a population is important because it can act as a database
for the planning of public oral health policies.®] Hence,
this study was carried out to provide information on
the oral health status of children with autism in Sana’a,
Yemen.

The main limitation of the present study is the

relatively small number of participants involved.
Because of the limited number of special schools for
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autistic individuals in Sana’a, it was difficult to obtain
a representative sample of these individuals. Therefore,
generalization must be made carefully, as this study
population may not reflect the autistic population
in Yemen. Another limitation of the study is the fact
that no data on the dietary habits and socio-economic
status of the children were available (due to some
cultural restrictions). Such data could have objectively
explained the results and might have revealed some
correlation between the study findings and the
socio-demographic characteristics of the subjects.
Nonetheless, despite these limitations, we believe that
this study can provide valuable baseline information
on the oral health status of children with autism in
Yemen.

In the present study, most of the children with
autism were males, with a male to female ratio of
3.7:1, reflecting a higher prevalence of such disorder
among males. Previous studies reported similar
higher prevalence among males.'>!*1 Baron-Cohen
et al.PV attributed this to the high level of fetal
testosterone which can potentially affect the genes and
chromosomes.

Although statistically insignificant, children with autism
revealed higher proportion of oral soft tissue lesions
as compared to controls. This result is consistent with
other studies which reported higher prevalence of oral
lesions in these children than controls.®¥! This high
prevalence of oral soft tissue lesions among children
with autism could be attributed to their poor oral
hygiene, and drooling and xerostomia induced by
medications.® Moreover, this group of people also
commonly have damaging oral habits such as bruxism,
tongue thrusting, picking at the gingiva, and lip biting,
which might account for the high rate of self-inflicted
oral lesions.® Similarly, the prevalence of traumatic
teeth was also higher among children with autism as
compared to the controls, which is consistent with other
studies. %]

None of the autistics was caries-free compared to 9.5%
of controls, but there was no statistically significant
difference. Previous studies have reported a high
prevalence of dental caries in children with autism. 31114
Murshid et al.??! suggested that children with autism
prefer soft and sweetened foods and they tend to pouch
food inside the mouth instead of swallowing it, thereby
increasing the susceptibility to caries. Furthermore,
xerostomic medications such as Methamphetamine, ™!
medications in the form of sweet syrup solution, and
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poor oral hygiene practices cannot be overlooked. On
the contrary, some studies have reported a lower caries
rate in autistic individuals as compared to healthy
controls.!'>1¢]

The mean dmft was significantly higher in children
with autism than in controls. This finding is consistent
with many earlier reports.?!'"'*l However, this result
differs from that of Nam et al.,l'"” who found that
children with autism had lower dmft than controls,
and from that of DeMattei et al.,[”) who found no
differences in dental caries between the autistics and
controls. A high caries index among the children with
autism in our study could be attributed to their poor
oral hygiene and excessive consumption of sweets.
The decay component was a major part for both dmft
and DMFT indices, indicating a higher percentage
of untreated caries and a greater need for dental
treatment.

In the present study, the mean scores of MNI and RI
were generally low in both groups, indicating poor
access to restorative dental care and/or a negligible sign
of preventive care. Similar to our results, many studies
have reported that children with autism have more
unmet dental needs and are difficult to treat.l>!%12152]
This finding could be attributed to the limited access
to the dental services for this group of children or to
the difficulties in controlling these children. Moreover,
parents frequently avoid taking these children for
routine or even urgent dental examination because of
their fear of dental procedures.

The oral hygiene of the children with autism examined
in the present study was rather poor, and the majority
of them were found to have gingivitis. The mean PI
and GI scores were statistically higher in the children
with autism than in the control group, which was in
agreement with several previous reports.[®1012-1423]
This can be explained by the fact that autistic
patients cannot brush as effectively as their normal
counterparts. In a similar study by Luppanapornlap
et al.,** they stated that poor hand coordination leads
to difficulty in maintaining good oral hygiene in
children with autism, thus increasing the incidence
of gingival discases. Another possible explanation for
the presence of generalized gingivitis might be the
side eftects of medications which are used to control
the manifestations of autism, such as psychoactive
drugs or anticonvulsants, with the most common
drug classes being antidepressants, stimulants, and
antipsychotics.>%!
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CONCLUSION

In conclusion, children with autism in Yemen have
shown a high prevalence of caries, gingivitis, and
poor oral hygiene. This study suggests that oral health
promotion programs should be introduced to special
care schools with parental education as an integral
component of such programs.
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