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Abstract

Objectives: To assess dental caries prevalence and severity in hearing-impaired (HI) and deaf adolescent male students in Eastern Saudi
Arabia.

Materials and methods: A cross-sectional study was conducted of 109 male students (46 HI and 63 deaf) between the ages 12-18 yrs.
The students were compared with 218 control students with no hearing disabilities. Two trained examiners carried out clinical examinations to
assess the prevalence of dental caries using the Decayed, Missing, Filled surfaces (DMF/S) index. Data were analyzed by age category (12-14yrs,
>14-16yrs, and >16-18yrs) and by hearing disability. The DMF/S index was dichotomized at the 75th percentile to determine the severity of
dental caries.

Results: More than two-thirds of the students had “Decayed” surfaces. The differences were statistically significant (P=0.003) between the
HI and control groups for those 12-14 yrs of age. Twelve percent of the whole sample was caries free and 22% had severe dental caries (mean
DMF/S>13).

Conclusion: Dental caries was more prevalent in the deaf and HI groups compared to the controls. Severe dental caries was more common
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in the deaf than in the HI. Public health efforts are needed to address the high caries prevalence.

Introduction

Dental caries is the localized destruction of susceptible dental
hard tissues by acidic by-products from bacterial fermentation
of dietary carbohydrates [1]. This occurs when the cariogenic
microorganisms produce enzymes that decrease the pH levels
below 5.5, resulting in demineralization of enamel and breakdown
of hard tooth structure.

The risks of dental caries include poor oral hygiene, plaque
accumulation, sugary diet, low income and education, in addition
to other factors [2,3]. According to the World Health organization
(WHO), in the year 2000, 68% of adults in 184 countries had less
than 3 Decayed, Missed, and Filled teeth (DMFT) [4]. In Saudi
Arabia, the prevalence of dental caries was 95% in the primary
dentition with a mean DMFT of 7.34 [5,6] and around 91% in the
permanent dentition with a mean DMF score of 7.35 [6,7].
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Normal hearing is the ability to recognize, interoperate, and
respond to the verbal, or noise stimuli by humans or animals
capable of producing sounds. The term “hearing impairment”
and “hearing loss” indicate that the audiometry is below the
threshold for normal hearing, which is around 15dB. In cases of
severe or complete loss of hearing, the term “deaf” is described.
This disability can either be inherited, or acquired through time,
or disease.

In developed countries, hearing impairment (HI) is considered
the most common birth defect and sensorineural disorder [8].
Over 360 million people are generally affected by this disorder,
32 million (9%) of them are children. South Asian countries
have the highest prevalence of hearing loss (27%), while Middle
Eastern countries having the lowest (3%) [9]. Hearing loss is more
common in males (56%) than in females (44%) [9].
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Children with hearing disabilities experience difficulty in
communicating with their oral health providers. Even more
critical, not all dentists are able to treat children with special
needs. This is partly due to the lack of education in dental schools
on dealing with special needs groups, as well as the limited number
of training programs on special needs patient [10]. Several studies
have shown that children with hearing disabilities have poor oral
hygiene and high levels of dental caries and periodontal disease
[10,11].

Only one study assessed the dental caries prevalence
among special needs children in Saudi Arabia [12]. Assessed the
prevalence of dental caries in deaf, blind and mentally retarded
female students in two age groups (6-7yrs, and 11-12yrs) in
the city of Riyadh. The investigators reported greater caries
prevalence in the special needs students than the normal controls
with a DMFT of (7.35, 5.12), (6.58, 3.89), (8.00, 5.81) in the deaf,
blind, and mentally retarded age groups, respectively.

Further studies are needed to determine the extent of dental
caries in special needs groups in Saudi Arabia. The objective of
this study was to assess and compare dental caries prevalence
and severity in HI and deaf adolescent students attending
governmental schools in the Eastern region of Saudi Arabia.

Materials and Methods

This cross-sectional study assessed one hundred and twenty-
two deaf and HI male students attending governmental schools
that apply the integrated learning program in the cities of Khobar,
Dammam, and Qatif. These cities were chosen to represent all
levels of socioeconomic status in the region. All schools that teach
deaf and HI students in the cities were included (N=7). Four of the
schools teach deaf students and the other three teach HI students.

The inclusion criteria were deaf and HI male students who
have no other disabilities, age range from 12-18 years old, full
permanent dentition excluding third molars, and native Saudi.
Subjects were excluded if they had cognitive impairment,
craniofacial anomalies, or if they refused to participate. The data
were collected between January and March of 2015.

The cases were compared with a randomly selected sample
of control students without hearing disabilities from the same
schools at a ratio of 1:2 for a total of 218 male controls. Controls
were matched to the cases by age and gender. The study was
approved by the Research and Ethics Committee of the Deanship
of Scientific Research at the University of Dammam (IRB
2015-02-009).

Eligible students were invited to participate. Parental written
consent and student verbal assent were both obtained. The
parents were then asked to complete a 4-item questionnaire that
included demographic information: marital status, father’s and
mother’s educational level, socioeconomic status, and medical
history. The WHO oral health questionnaire for children [13] was
used to assess the perceived oral health status and behaviors in

students. It is a 14-item questionnaire that elicits information
about the following: Demographics (age, school level, and
performance in school), perceived oral health status, oral health
behaviors (i.e., brushing, flossing, use of toothpick), frequency of
cariogenic food consumption, and adverse habits (i.e., smoking).
Both students’ and parents’ questionnaires were translated into
Arabic and were pilot tested on 17 students and 17 parents who
were not part of the study before distribution and the items were
modified accordingly.

Students then underwent intra-oral examinations to assess
the prevalence and severity of dental caries on all permanent
teeth surfaces using the DMF/S index. The DMF/S is composed of
a “D” component for decayed, “M” component for missing, and “F”
component for filled teeth surfaces. Teeth surfaces covered with
preventive sealants were considered sound. The examinations
were conducted using a portable dental chair, disposal mirrors,
explorers (kit No.99113), gauzes, and a light source. The WHO
criteria were followed for the diagnosis of dental caries in the 140
surfaces of the 28 permanent teeth [13].

Data were collected by two examiners (Q.Y and N.H.) and
recorded by two others (N.D. and T.F). Prior to data collection,
both examiners and recorders underwent a period of training and
calibration on the use of the DMFT/DMFS indices against a senior
faculty member. Five patients who were not part of the main study
were examined. The inter-examiner reliability was measured
using kappa statistic and the results ranged from 0.6 to 0.8, which
indicated substantial agreement. The examinations were also
repeated within one week to assess intra-examiner repeatability,
which was also high (0.7-0.8). All calibrations were repeated twice
during the data collection period to ensure repeatability.

Statistical analysis

Descriptive statistics were firstly conducted for all variables
using means (SD), frequencies,
histograms. The outcome of interest was the DMF/S components.

standard deviations and
Bivariate analyses were conducted using Pearson’s Chi-square test
(Fisher’s exact test when appropriate) for categorical variables
and Analysis of Variance for continuous variables. Independent
variables such as age were categorized into: 12-14yrs, >14-16yrs,
and >16-18yrs. The monthly income variable was categorized
into low, medium, and high income according to King Khalid
Foundation’s low-income cut-offs in Saudi Arabia <8,000 SR
(equivalent to 2134 US dollars) [14] Differences in the mean
DMF/S between the three groups were analyzed using one-way
Analysis of variance (ANOVA) followed by Tukey’s Post-Hoc test
to assess differences between groups. The DMF/S index was
dichotomized into (DMFS=0, DMFS>0) to compare caries free
with caries present. The same variable was also cut-off at the 75th
percentile to assess caries severity (DMF/S<13, DMF/S>13). The
percentage D, M, F surfaces were also calculated. The significance
level was set at 5% using two tailed tests. Data were analyzed
using SPSS version 22 for Windows.
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Results

A total of 122 deaf and HI students were eligible. Thirteen
students were excluded for different reasons (five were mentally
retarded and eight were above 18 years of age). A total of 109
students were included, 46 of them were HI and 63 were deaf.
Table 1 presents the demographic characteristics of the sample.
More than 48% of the students were in the >14-16 age group.

Table 1: Demographic characteristics of the sample*.

Variables N %
Students
Group
Deaf 63 19.7
HI 46 14.1
Control 218 66.7
Age
12-14 105 32.1
>14-16 158 48.4
>16-18 64 19.5
Parents

Marital status

Married 264 98.5
Not-married 4 1.5
Father’s educational level
College or higher 72 22.1
High school or less 255 77.9
Mother’s educational level
College or higher 51 15.6
High school or less 276 84.4
Monthly income
> 8000 SR 100 40.3
8000-16000 SR 96 38.7
<16000 SR 52 21

Numbers do not add up due to missing data*

The majority of the parents had low educational level. Forty
percent of the families were considered below the poverty line.
Around 53.3% of the fathers and 41.2% of the mothers reported
having diabetes.

Table 2 shows the dental history and habits of the students.
Most students rated their oral health as good. The deaf students
reported the least frequency of dental visits where 40% had never
visited a dentist while only 14% visited that dentist more than
once a year.

Table 3 presents the mean DMF/S for the three age and
disability groups. The largest component of DMF/S was the “D” in
all the groups. Post hoc analyses revealed significant differences
in the “D” component and the “DMF/S” (P=0.005 and P=0.003,
respectively) between the HI and control groups.

Table 2: Dental history and behaviors of the students.

Group Deaf HI Control P
Variable N % N % N %
Age <0.001*
12-14 13 | 206 | 25 | 544 67 30.7
>14-16 18 | 286 | 11 | 239 129 59.2
>16-18 32 508 | 10 | 21.7 22 10.1
Oral hez.alth 0815
self-rating
Good 29 | 659 | 21 |56.8 110 61.8
Fair 6 13.6| 9 | 243 35 19.7
Poor 9 205 | 7 |189 33 18.5
Brushing 0.357
frequency
Twice a day or
22 367 | 10 | 23.2 53 288
more
Once a day 18 30 | 20 | 665 55 29.9
Fewtimesa | 14 12331 10 |233| 58 | 315
week
Never 6 10 3 7 18 9.8
Use of
fluoridated 0.088
toothpaste
Yes 42 70 22 | 524 62 34.3
No 11 18.3 7 16.7 26 14.4
Don’t know 7 11.7 | 13 31 93 51.4
Use of dental 0.004*
floss
Yes 5 122 | 1 5.9 40 333
No 36 | 878 | 16 |94.1 80 66.7
Frequency of
dental visit 0.357
Morethanonce | g | 1381 11 | 256 48 | 262
ayear
Once a year 10 | 172 9 | 209 26 14.2
Lessthanonce | 17 15931 12 |279| 58 | 317
ayear
Never 23 39.7 | 11 | 256 51 27.9
Smoking 0.487
Yes 3 7.9 1 2.9 16 9
No 35 1921 33 | 971 161 91
Frequency
of cariogenic 0.058
foods
Lessthanonce | 59 | )75 | 19 | 528 | 82 | 485
a day
Once a day 8 20 8 | 222 41 24.3
Fewtimesa | 3 | 75| 9 | 25 | 46 |272
day
Frequency
of cariogenic 0.495
beverages
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OR=0dds Ratio; Cl=Confidence Interval

Less than once 27 leas | 22 | 620 o c17 The percentage decayed, missing, and filled surfaces by age
a day : : ) and disability are presented in Figure 1. More than 97% of the deaf
Once a day 9 [214| 9 |257 53 29.8 and 81.8% of the HI in the 12-14 age group had decay compared
Few ti to 64.9% in the controls, (ANOVA, P=0.009). The differences
ewtimesa | ¢ | 143| 4 |114| 33 |185
day ' ' : between the HI and controls were statistically significant (Tukey’s
Significant at the 0.05 level * test, P=0.005).
Table 3: Mean DMFS by age group and disability.
Variable 12-14 >14-16 >16-18
Deaf HI | Control | Total Deaf HI | Control | Total Deaf HI Control | Total
Mean | Mean | Mean Mean P Mean | Mean | Mean Mean P Mean | Mean | Mean | Mean P
(SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD)
DS 8.6 10.3 5.2 6.8 0.004 9.3 4.3 4.2 6.4 0.073 9.6 12 10.2 10.2 | 0.813
7.5 9 5.4 7 8.3 2.8 6.2 6.4 9.5 10.5 11.7 10.3
MS 0.4 2.6 0.4 0.9 0.116 0 0.9 0.2 0.2 0.109 1.6 1.5 1.1 1.4 0.877
1.4 9.2 1.8 4.8 0 3 1 1.2 3.2 3.4 2.6 3
FS 0 1.2 0.8 0.8 0.105 0.9 2.4 1 1.1 0.169 2.8 0.8 1.9 2.2 0.329
0 2.1 1.7 4.8 1.6 4.6 2.1 2.3 5.5 1.9 2.7 4.3
DMF/S 9 14.2 6.4 8.6 0.004 10.2 7.5 7.4 7.7 0.318 14 14.3 13.2 13.8 0.96
7.8 16.5 6.2 10.2 8.5 7.5 7.2 7.4 11.2 12.8 12.7 11.8
Significance level is 0.05*
s N Only 11.7% of the total sample was caries free, Table 4. HI
8 students had eight times higher odds of dental caries compared to
control students (OR=8.3, 95%Confidence interval [CI] 1.1-62.4,
81 P=0.039). Severe forms of dental caries (DMF/S>13) were present
o in 22.3% of the sample, 34.9% of those affected by severe caries
T;m were in the deaf group, Table 5.
Cg Table 5: Percentage students with severe DMF/S.
&1 DMF/S<13 | DMF/S>13 | OR | 95%CI | P
) Deaf HI Control Deaf HI Control Deaf HI Control )
12-14yrs >14-16yrs >16-18yrs Variable N % N %
‘_ oecayedsuriaces [ Missvo surtoces [N Fieo surtaces
Figure 1: Percentage decayed, missing and filled surfaces in Control 181 83 37 17 N _ _
Deaf, HI, and control groups. )
Table 4: Percentage students with caries in the groups. Deaf 41 65.1 | 22| 349 2.6 | 14-4.9 1 0.003
DMF/S=0 DMF/S<0 | OR | 95%CI P
HI 32 69.6 14 | 304 2.1 1.0-4.4 | 0.039
Variable N % N %
Control 34 15.6 | 184 | 84.4 - - - Total 254 77.7 73 22.3
Deaf 3 4.8 60 | 95.2 | 3.7 L1 0.035
ea . : : 12.5 : OR=0dds Ratio; CI=Confidence Interval
HI 1 22 | 45 | 97.8 | 83 61'21;1 0.039 | Discussion
Total 38 116 | 289 | 884 This is first study on caries experience and oral hygiene

practices among HI and deaf male adolescents in the Eastern
province of Saudi Arabia.
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The main finding of the study was the high prevalence of
caries in adolescents with hearing disabilities. The prevalence of
caries was affected by age, where the older age groups had more
permanent teeth decayed and higher prevalence of dental caries.

The overall mean DMF/S for all participants in this study was
10.03. This is greater than the findings of (Jain et al. 2008) who
demonstrated a dental caries prevalence of 36.8% with a mean
DMF/S of 3.7 among Indian special needs children between the
ages 5 and 22 years. It is also slightly higher than the prevalence
(mean DMF/S=8.7) reported for disabled children and young
Kuwaiti adults (Shyama et al. 2001). The differences between
our study and the two previous studies could be due to the low
education level and low awareness of dental hygiene in our
sample. The sample in our study was also more homogenous than
the previous studies that included subjects in different age groups.

The differences between the controls and the HI students in
the 12-14 years age group were statistically significant for the “D”
component and the DMF/S (P=0.005 and P=0.003, respectively).
The difference was also significant for the “F” component for the
same disability and age groups (P-value of 0.003). These findings
are clinically significant and highlight the needs of students with
hearing impairment for dental care.

In the present study, Only 11.6 % of the sample was caries free
compared to 24.2% in a previous study (Shyama et al. 2001). The
differences in the caries burden between our study and the other
study can partly be explained by the different age, gender, and
type of disability examined. Our study excluded adolescents with
mental retardation compared to the earlier study.

The deaf group had the most severe dental caries among the
three groups. Almost 40% of the deaf students reported never
visiting a dentist before. Also, 10% of them do not brush and 88%
do not floss. Those factors may explain the high DMF/S in the deaf
group in comparison to the rest of the sample.

The DMF/S increased with age in the deaf, HI and control
groups. This finding is consistent with earlier studies [12,15-17]
as a result of the accumulation of carious lesions and the chronic
nature of dental caries.

The present study provided baseline descriptive data for
future comparisons. Since dental caries is a preventable disease,
it is hoped that these results would help in the planning of dental
prevention and restorative services targeting this group.

This study however had some limitations. It was not possible
to include female participants in the study due to cultural and
logisticlimitations. A similar study on females is important to study
gender differences. The sample in this study was over represented
by low-income families. The results cannot be generalized to
subjects in other income levels or in different regions. Future
studies are warranted to examine the burden of caries in subjects
with other disabilities. A study with larger sample size and long-
term follow-up is also recommended.

Conclusion

Dental caries was more prevalent in the deaf and HI groups
compared to the controls. More severe forms of the disease were
more common in the deaf (34.9%) than in the HI (30.4) and
controls (16.8%). The prevalence of dental caries increased with
age in all the groups. Public health efforts are needed to address
the high caries prevalence.
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