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ABSTRACT
Objective: To determine the prevalence and association between oral health problems and severity of oral impacts on daily 

living of hearing impaired (HI) children. 
Design: A cross sectional study was conducted on 66 HI students who were in Standard 1 until Standard 6 of Special 

Primary school for the deaf in Kelantan. 
Materials and method: A face-to-face interview was carried out with the help of sign-language teacher. A validated question-

naire "Oral health problems and the impact of oral health on daily living (Child-OIDP)" with pictures that has been translated 
into Malay language was used. Data were analyzed using chi-square test via SPSS 20.0 software. 

Results: The most prevalent oral health problems were sensitive teeth (45%), bleeding gums (41%) and oral ulcers (41%). 
The most prevalent impact was on eating (76.6%) followed by tooth-cleaning (64.1%) and were significantly associated with sen-
sitive teeth and oral ulcers respectively (p < 0.05). Severity of the impacts were mostly in the category of 'little' (median score = 
1, IQR = 3). Other oral conditions that contributed significantly to the impacts were toothache, swollen gum, tooth decay and 
halitosis.

Conclusion: The most prevalent oral health problem among HI children was sensitive teeth. Oral impacts affect children's 
daily living mainly through difficulty in eating and tooth-cleaning and the impacts were mostly 'little' in terms of its severity.
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INTRODUCTION

Hearing impairment (HI) puts the child at risk for speech and lan-
guage deficits, reduced cognitive skills, lowered academic performance 
and behavioral problems (Joint Committee Of Infant Hearing, 2000). As 
the degree of loss increases, psychological, emotional and social distur-
bances generally become more pronounced. The extent of disturbances 
also depends on the age of onset, training and acceptance of disabilities 
(Tunis et al, 1979). Oral health is an important aspect of health for all 
the children with special needs (Suma et al, 2011). Dental treatment is 
the greatest unmet health needs of the handicapped person (Nowak, 
1976). Therefore the children and adolescents with disabilities appear to 
have poorer oral health than their non-disabled counterparts (Suma et al, 
2011). An assessment of the impact of oral diseases such as oral pain, 
difıculty with chewing, anxiety or distress about their mouth and missed 
school days due to their cumulative dental caries experience on the 
everyday life of children are important because oral diseases may not 
only limit their current functioning and psychosocial well being, but 
might also compromise their future development and achievements 
(Barbosa et al, 2013).

Oral health-related quality of life (OHRQoL) indicates the impact 
of oral health on the individual's daily functioning, well-being and qual-
ity of life (QoL). Oral diseases during childhood can have a negative 
impact on the children live (Barbosa et al, 2013). As for HI group, due 
to their auditory limitation, they learn and communicate by vision, 

touch, taste and smell in which the first two being the most common one 
(Chacko et al, 1987). Kumar et al, (2008) stated that the HI patients 
were reported to have poorer oral hygiene and use health care services 
differently than those who are not impaired.

Generally, although there have been a number of studies concerning 
the oral health in children, there have been relatively few investigations 
of oral conditions of the disabled children (Shyama et al, 2001). In one 
of the study in Malaysia, the prevalence of dental pain among school 
children was very high that affected the daily living (Jaafar et al., 1999). 
Currently, there are no known published Malaysia data regarding the 
relation of oral health and its impact on the daily lives of HI children. 
The evidence related to prevalence of oral impacts on daily living of HI 
children is important, so that the prevention of oral diseases can be 
strengthened among them. A study of the oral impacts on daily perfor-
mance among children with HI is essential for the specification of oral 
health approaches among this group together with the aim of improving 
their quality of life. Therefore, the study was conducted to determine the 
prevalence of oral health problems, severity of oral impacts on daily liv-
ing of HI children and the association between oral health problems and 
severity of oral impacts on daily living of HI children.

MATERIALS  AND  METHODS

A cross-sectional study was carried out at Special Primary school 

   C   2019 Japan Health Sciences University
             & Japan International Cultural Exchange Foundation



Normastura. A. R. et al. 229

for the deaf in Kelantan which is one of the states in east coast of 
Malaysia from 18 August 2013 until 29 August 2013. The participants 
included all the 71 hearing-impaired (HI) children from standard 1 until 
standard 6. Those HI children who suffered from other physical disabili-
ties were excluded from this study as this condition would affect their 
oral healthcare. 

A face-to-face interview was carried out in the groups in the school 
meeting room by researchers with the help of a sign-language teacher. A 
validated questionnaire "Oral health problems and the impact of oral 
health on daily living (Child-OIDP)" (Gherunpong et al. 2004) with pic-
tures that had been translated into Malaylanguage was used. The ques-
tionnaire comprised of socio-demographic profiles which include age, 
gender and race. It also consists of oral health problems and the impact 
of oral health on daily performance. 

Based on the questionnaire, the HI children were required to select 
oral health problem that they were perceived for the past 3 months. 
Pictures of oral health problems were projected as an aid when inter-
viewing the children that helped them to focus their awareness towards 
their own oral health problem that would lead to the assessment of oral 
impacts towards their daily performances. The eight performances 
included eating, communication, cleaning teeth, sleeping or resting, 
smiling or showing teeth without embarrassment, maintaining emotional 
state, studying and contact with other people. The children were aided 
by 16 negative and positive of each of the performances. They were 
required to identify the oral problem that in their opinion causes the 
impact on their daily performances followed by grading the severity and 

frequency of those oral health problems towards their daily perfor-
mance. The severity of the impacts was classified into 4 levels. Score '0' 
means there was no oral health impact towards their daily performance, 
score '1' means little oral health impact towards their daily performance, 
score '2' means moderate oral health impact towards their daily perfor-
mance and score '3' means there was a severe oral health impact towards 
their daily performance. The frequency of the impact was also classified 
into 4 levels based on how often in average do the students face oral 
health problems; score '1' means once or twice in a month, score '2' 
means thrice or more in a month or once or twice in a week and score '3'  
means thrice or more in a week. 

Data was analyzed by using the IBM Statistical Package for Social 
Sciences (Version 20.0) system for window. Descriptive statistic such as 
the frequency and percentage were used for categorical variables (gen-
der and standard). The prevalence of oral health problem and oral 
impact of daily performances were calculated at 95% Confidence 
Interval (CI). The Chi-square test (x2-test) was used to determine the 
association between oral health problems and oral impact on daily per-
formances. The level of significance was set at p < 0.05.

Ethical approval

Ethical approval was obtained from Human Ethics Committee, 
Un ive r s i t y Sa ins Ma lays i a (Re fe rence No : USMKK/PPP/
JEPeM[267.3.(1.12)]). Consent forms were given to the warden of the 
school. 

RESULTS

A total of 64 HI children participated in this study. Most (57.8%) of 
them were female and 60% of the students were from standard 5 and 6 
that aged between 12-14 years old. The others (39.0%) were at the aged 
7-9 years old. 

Table 1 shows the prevalence oral health problems faced by stu-
dents with HI. The most prevalent oral health problem was sensitive 
tooth (45%) followed by oral ulcer(41%), bleeding gum(41%), tooth 
decay (36%), colour of teeth (36%), shape or size of teeth (30%), tooth-
ache (28%) and swollen gum (25%). 

As shown in Table 2, the oral impact (mild to severe impact) on eat-
ing was the most prevalent (76.6%) followed by cleaning (64.1%), con-
tact (59.5%), smiling (56.3%), communication (53.1%), emotion 
(53.2%), study (49.9%) and sleep (48.5%). However, most of the impact 
was in the category of little severity of oral impact. (Median score = 1, 
IQR = 3).

Table 3 shows the main oral conditions that cause an impact on each 
of the eight daily performances. By using chi-square test (x2-test), oral 
ulcers showed a significant association with the impact on cleaning 
(37.5%; p < 0.001), communication (34.4%; p < 0.001), emotional 
(32.8%; p < 0.001), sleeping (29.7%; p = 0.001), smiling (29.7%, p = 
0.025) and study (28.1%; 0.011); sensitive teeth were significantly asso-
ciated with eating (40.6%, p = 0.024); swollen gum was significantly 
associated with contact (20.3%; p = 0.040); tooth ache was significantly 
associated with sleeping (72.2%, p = 0.026) and eating ( 94,4%); p =  
0.035); bleeding gum was significantly associated with communication 

Table 1. Prevalence (95%CI) of oral health problems faced by 
students with hearing impairment (n = 64)

 Oral health problems % ( 95%  CI )

 Toothache 28.0 (17.0 , 39.0)
Sensitive tooth 45.0 (33.0 , 58.0)
Tooth decay, hole in tooth 36.0 (24.0 , 48.0)
Exfoliating primary tooth 9.0 (2.0 , 17.0)
Tooth space (due to unerupted permanent teeth) -
Fractured permanent tooth 8.0 (1.0 , 15.0)
Colour of the teeth 36.0 (24.0 , 48.0)
Shape or size of teeth 30.0 (18.0 , 41.0)
Position of the teeth 9.0 (2.0 , 17.0)
Bleeding gum 41.0 (28.0 , 53.0)
Swollen or inflamed gum 25.0 (14.0 , 36.0)
Calculus 11.0 (3.0 , 19.0)
Oral ulcer 41.0 (28.0 , 53.0)
Bad breath 14.0 (5.0 , 23.0)
Deformity of mouth or face -

Erupting  permanent tooth 8.0 (1.0 , 15.0)
Missing permanent tooth 9.0 (2.0 , 17.0)

Table 2. The prevalence and median score of the severity of 
oral impacts

Daily  Severity of oral impacts  Median a

performances                   n (%)   (IQR)

 No Mild Moderate Severe 
 impact impact impact impact 

Eating 15(23.4) 33(51.6) 14(21.9) 2(3.1) 2(3)
Communication 30(46.9) 17(26.6) 15(23.4) 2(3.1) 1(2)
Cleaning 23(35.9) 25(39.1) 10(15.6) 6(9.4) 1(3)
Sleeping 33(51.6) 22(34.4) 8(12.5) 1(1.6) 0(2)
Emotion  30(46.9) 20(31.3) 9(14.1) 5(7.8) 1(3)
Smiling 28(43.8) 22(34.4) 9(14.1) 5(7.8) 1(3)
Study 32(50) 23(35.9) 7(10.9) 2(3.1) 0.5(2)
Contact 26(40.6) 20(31.3) 12(18.8) 6(9.4) 1(3)

anon normal distribution data. Reported as median and interquatile ranged 

Table 3. Summary of significant results of the association 
between oral health problems and impact on daily 
living by using x2 - test

Oral health  Impact on daily living  X2 statistic  p-value
problems (%) (df)

Oral ulcers  Cleaning  (37.5) 15.17 (1) < 0.001
  communication (34.4) 17.44 (1) < 0.001
 emotional (32.8) 13.44 (1) < 0.001
 Sleeping (29.7)  10.64 (1) 0.001
 Smiling  (29.7)  5.04 (1) 0.025
 Study  (28.1) 6.48 (1) 0.011
Sensitive teeth  Eating (40.6)  5.01(1) 0.024
Swollen gum  Contact (20.3) 4.23(1) 0.040
Bleeding gum Communication (76. 9) 9.951 (1) 0.025
 Sleeping (65.4) 5.036 (1) 0.032
Tooth ache Sleeping  (72.2)  5.673 (1) 0.026
 Eating (94.4) 4.46 (1) 0.035
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(76.9%, p = 0.025) and sleeping ( 65.4%); p = 0.032). 

DISCUSSION

The present study was conducted in one of the public schools for 
the deaf in one of the state in east coast of Malaysia. A total 64 out of 71 
children had completed the questionnaire. Out of seven students who 
did not complete the survey, three of them were from pre-school, one of 
them has changed to another school, and the remaining three students 
did not attend class for a few months. Female students were more com-
pared to male students and their age ranged from 7 to 14 years old. 

Prevalence of oral health problems among HI children

Oral diseases and their consequences interfere and give impacts on 
daily performances (Cohen et al., 1976). The most prevalent oral health 
problem faced by the HI children reported for the past three months 
were sensitive tooth, oral ulcer, bleeding gum, tooth decay and colour of 
teeth. The report on sensitive teeth (45%) was, similar to the study done 
by Gherunpong et al. (2004) among the Thai primary school children. 
The students were in the area of free accessible to school dental service 
and their dental health care is frequently monitored by the Malaysia 
Ministry of Health. However, as reported by Normastura et al, (2013) 
the prevalence of dental caries in the primary dentition among the HI 
children at that school was still high at 92.0%. This finding might be 
related to barrier in communication with dentists and nurses as stated by 
Champion and Holt, (2000) that lead to lack of oral health awareness 
among the HI children. Therefore, it was recommended that a dentist 
should have a special training to communicate with HI children for 
example being able to use cued speech and sign language. 

The Child-OIDP used in this study to assess oral impacts of the HI 
children that might lead to an assessment of their dental needs. In the 
current study, the HI children were aware that their oral problem 
impacts on their eating (76.6%), similar to the other studies by 
Gherunpong et al. (2004); Astrom and Okullo (2003); Bianco et al, 
(2009) and Kakoei et al, (2013). The appearance is as important as func-
tion for contact with other people (59.5%) and smiling or showing teeth 
without embarrassment (56.3%). This indicates the importance of psy-
chological and social aspect of teeth and mouth on children's lives. 
Teeth mainly affect social interaction with peers, where satisfaction with 
dental appearance plays an important role (Astrom et al, 2003). Iranian 
adults were less sensitive to their appearance because smiling and show-
ing teeth were less important to them. In fact, they were more concerned 
about their oral function such as eating and cleaning teeth (Kakoei et al, 
2013). Younger children tend to be more sensitive to appearance than 
older age groups. Perceptions about the health and quality of life change 
as the children grew up and matured. These impacts will influence their 
current quality of life and psychological development and may ultimate-
ly affect their social skills and education. Psychological impacts of oral 
health, such as avoiding laughing and being teased about teeth, were 
more prevalent in children than in adults and elderly (Bianco et al, 
2009).

Association between oral health problems and severity of 
oral impacts on daily living of HI children 

Oral ulcers contributed mostly to the difficulties in cleaning teeth 
which was contradicted to the study done by Gherunpong et al. (2004) 
who found that oral ulcers mostly contributed to the impact on eating. 
Oral ulcers also significantly gave impact to their communication, emo-
tional, sleeping, smiling and their study which were slightly different 
compared to Gherunpong et al. (2004) who reported that exfoliating 
tooth was one of the main perceived causes of impacts cleaning and, 
emotion and study. The effect on study would worsen the condition as 
stated by Joint committee of Hearing, (2000) and Davis et al., (1999) 
that hearing impairment puts the child at risk for speech and language 
deficits, reduced cognitive skills, lowered academic performance, and 
behavioral problems. Eating was the most important aspect of OHRQoL 
of children and was found to be contributed by sensitive teeth and tooth 
ache in our study. Swollen gum problems were also contributed for oral 
conditions affecting children's OHRQoL and was significantly impacted 
on contact with people, while bleeding gum was significantly impacted 
on communication and sleeping. Children with difficulty cleaning their 
teeth because of gum inflammation and as mentioned by Gherunpong et 
al., (2004) are doubtfully to achieve good levels of oral hygiene. 

Due to high impact on oral health and its consequences, it is import-
ant to have an appropriate oral health education that fulfills the oral 
health needs of HI children. Various modalities, which include lip read-
ing, writing, visual aids, and visual language systems would help 
improving the communication. 

CONCLUSION

 The most prevalent oral health problems among hearing impair-
ment children was sensitive tooth. Oral impacts affected children QoL 
mainly through difficulty eating and cleaning. There are other various 
oral conditions that contributed significantly to the impacts namely 
toothache, sensitive tooth, bleeding gum, swollen gum, oral ulcer, tooth 
decay and bad breath. However, most of the impacts were in the catego-
ry of 'little severity' of oral impact.
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