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ABSTRACT

Down syndrome is a common genetic disorder also known as Trisomy 21. There are special orofacial 
features of children with Down syndrome in contrast to normal children. The increasing occurrence 
of dental caries in Down syndrome children may be caused by the exposure towards cariogenic foods 
nowadays. This research was aimed to determine the prevalence of caries, def-t, and DMF-T index of 6-14 
years old children with Down syndrome at Bandung in 2011. This study was a descriptive study with the 
surveying technique. The population of this research was the Down syndrome students of Special School 
(SLB) in Bandung City region with the age range of 6-14 years old. The Special Schools participated in 
this study were Muhammadiyah Special School; YPLB C-Special School; Asih Manunggal C- Special School; 
Terate S-Special School; Aditya Grahita BC-Special School; and YPLB Cipaganti BC-Special School. The 
sample of this research was 30 students. The caries prevalence, def-t, and DMF-T index of the students 
was measured by the examination of decayed, extracted or missing, and filled teeth. The research results 
showed that the prevalence of caries was 93%, while the def-t index was 3.03 and DMF-T index was 6.1. 
The conclusion of this research was the caries prevalence of children with Down syndrome was very high, 
whereas the def-t index was categorized in the moderate level, and the DMF-T index was categorized in 
the high level.
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INTRODUCTION 

Dental caries is a chronic endogenous 
infection caused by the normal oral commensal 
flora. The carious lesion is the result of 
demineralization of the tooth enamel and dentine 
by acids produced by the plaque microorganisms as 
they metabolize dietary carbohydrates. However, 
the initial process of enamel demineralization 
is usually followed by remineralization and 
cavitations occurred after. Once the surface layer 
of the enamel has lost, the infection invariably 

progresses to the dentine, with the pulp become 
the first to inflamed then necrotic. Caries defined 
as localized destruction of the dental tissues by 
bacterial fermentation of dietary carbohydrates.1

From other definition, caries is a destructive 
process causing decalcification of the tooth 
enamel and leading to the advanced destruction of 
enamel and dentine, and cavitations of the tooth.2 
Caries is a fermentation of dietary sugars become 
organic acids by microorganisms in plaque on the 
tooth surface. The major factors involved in the 
etiology of caries are host factors (tooth, saliva), 
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dietary habit (mainly the intake of fermentable 
carbohydrates), and plaque microorganisms such 
as supra-gingival plaque.

According to Al-Khadra in 2000, the 
prevalence of caries in individuals with Down 
syndrome was very high. The prevalence of caries 
among the study sample was 89%. In the 3-6 
years old age group, the average value of def-t 
(decayed, missing, filled primary teeth) score was 
4.71 ±1.27. In the 7-14 years old age group, the 
average value of def-t and DMF-T scores were 
6.09 ± 2.34 and 3.93 ± 1.64, respectively.3 From 
other research conducted by Casthilo et al. in 
2007 discovered that the caries prevalence was 
increased along with age in individuals with Down 
syndrome.4 According to the results of caries 
indexes, the study samples had average values 
of 4.53 and 6.85 for DMF-T and DMF-S index, 
respectively, whereas the dmf-t and dmf-s index 
were 1.55 and 2.55, respectively. As much as 
twenty-one (36%) individuals were caries-free; 
seventeen (29%) of them were children (from 1-12 
years old), and four (7%) of them were adults.3

From the previous research can be concluded 
that children with Down syndrome had a high 
caries experience, with only a few of them had a 
good oral hygiene. The increasing occurrence of 
dental caries in Down syndrome children may be 
caused by the exposure towards cariogenic foods 
nowadays. There are only a few institutionalized 
populations of Down syndrome nowadays with 
controlled dietary habit. The caries incidence in 
the children may be affected by a delayed tooth 
eruption, increased interdental space, or possible 
differences in the chemical contents of the saliva.5 
Oral health of disabled children may be neglected 
too due to their disability condition. Moreover, 
because of their limited ability and willingness to 
undergo an oral examination leads to a bad oral 
health condition. Gross motor developments of 
Down syndrome children are slower compared to 
normal children. The lack of motoric skills causes 
the children had poor oral health because they 
cannot perform the proper oral health care, and 
eventually will cause the high caries prevalence. 

Down syndrome children also have a thicker 
tongue, and the muscle tone often looser than the 
normal children causes difficulty in masticating. 
Anatomically, however, the shape and condition of 
their oral cavity make them less exposed towards 

caries development because of the microdontia 
that makes foods did not tend to trapped and 
initiated caries.6

In the past few years, concern towards 
disabled group was rising, and several studies 
had performed in measuring the oral health 
status of disabled children. In Indonesia, the 
prevalence of Down syndrome was more than 
300,000 cases annually, and relatively high 
compared to the prevalence of Down syndrome in 
the United States which only range from 3000 to 
5000 cases annually. Down syndrome is the most 
prevalent chromosomal abnormality found in 
humans.7 It is a genetical disorder disease, which 
Trisomy 21 as the most common genotype. Down 
syndrome children nowadays are more advanced 
developmentally, and showed better social skills. 
Even though mental retardation was the main 
feature of Down syndrome and covered 17% of 
mental retardation cases in the United States,8 it 
is important to realize that the progress in learning 
and developing in Down syndrome children is still 
possible. They are more directable and have more 
manageable behavioral problems than individuals 
with other mental retardation cause. If they are 
taught to take care of themselves, these children 
will be able to be independent and taking care of 
themselves well enough.

The precise prevalence of dental caries 
in Down syndrome individuals was still unclear. 
According to Latner in 1983, the studies regarding 
caries prevalence in Down syndrome individuals 
were unclear.9 Some studies revealed a significant 
low caries prevalence in Down syndrome 
individuals compared to non-Down syndrome 
individuals, while other studies showed higher 
caries prevalence in this group. 

From the early observation, Down syndrome 
children in Bandung, Indonesia, were given special 
care and attention at schools and from their 
parents. Their parents apparently understand the 
condition of their children and very responsible 
for helping the growth and development of their 
children. There are lots of special schools in Bandung 
which welcomed and served the needs of these 
children regarding their academic knowledge, 
and also their motoric and social skills. This 
research was aimed to determine the prevalence 
of caries, def-t, and DMF-T index of 6-14 years old 
children with Down syndrome at Bandung in 2011.
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METHODS

The type of this research was descriptive 
with surveying technique. The population of this 
research was the Down syndrome students of 
Special School (SLB) in Bandung City region with 
the age range of 6-14 years old with a total sample 
of 30 Down syndrome children.

The samples criteria were as follows: 
Suffering Down syndrome (including all three 
types of Down syndrome, Type 1, non-disjunction; 
Type 2, translocation; and Type 3, mosaicism); 
aged from 6-14 years old; having an average oral 
health condition; the IQ level was from 30-70 
(mild to moderate mental retardation); able to 
provide the basic self-needs; have varying degrees 
of educational achievement and also social and 
occupational skills; and willing (or represented by 
their parents) to participate in this study and filled 
in the informed consent. A multi-stage cluster 
random sampling was used to choose the samples. 
Bandung was divided into five regions which were 
North Bandung, South Bandung, Central Bandung, 
West Bandung, and East Bandung. The sample 
selections were performed with consideration of 
this regional division.

A population sample was then selected 
from the non-stratified random sampling of 
special schools in Bandung, and six special schools 
met the criteria required for the sample were 
selected. They were Muhammadiyah Special 

School; YPLB C-Special School; Asih Manunggal 
C- Special School; Terate S-Special School; Aditya 
Grahita BC-Special School; and YPLB Cipaganti BC-
Special School.

RESULTS 

Examination results from as much as 30 
samples of Down syndrome children from 6 special 
schools in Bandung were collected, analyzed and 
calculated to determine the caries prevalence, 
def-t, and DMF-T index.

Table 1 showed gender distribution and total 
sample amount that studied at C-Special School 
participated in this study and picked randomly 
by the non-stratified random sampling method. 
In this study, the total sample amount was 30 
individuals. These samples consisted of those who 
met the selection criteria with 14 (47%) male and 
16 (53%) female special school students. From 
the clinical observation results were obtained 
the caries prevalence, def-t, and DMF-T index as 
shown in Table 2 below.

Table 2 showed the caries prevalence of 
Down syndrome special school students at Bandung 
in 2011. The results showed that the total caries 
prevalence for all 6 schools selected was 93% with 
a total of 28 students having caries.

Table 3 showed the total def value and 
def-t index of Down syndrome children. The total 
def value of the Down syndrome special school 

Figure 1. Multi-Stage sampling method

Provinces  Cities/Regencies  Regions  Schools  Special Schools

Table 1. Distribution of gender and sample amount at C-Special Schools participated

School Male Female Sample amount

Yayasan Terate C-Special School 2 3 5

Asih Manunggal C-Special School 3 4 7

YPLB Cipaganti C-Special School 2 4 6

Muhammadiyah C-Special School 1 4 5

Aditya Grahita C-Special School 3 0 3

YPLAB C-Special School 3 1 4

Total 14 16 30

Table 2. Prevalence of caries in Down syndrome special school students in Bandung

School Total Student Student infected with caries Prevalence

6 special schools represented all Bandung regions 30 28 93%
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Table 3. Def-t index of Down syndrome special school 
students in Bandung

Value
Total Total 

student Index
d e f def

Tooth amount 81 10 0 91 30 3.03

Table 4. DMF-T index in Down syndrome special school 
students in Bandung

Value
Total Total

student Index
D M F DMF

Tooth amount 166 13 4 183 30 6.1

students was 91, and the def-t index was 3.03. 
From the latest index criteria of WHO, the def-t 
index of Down syndrome special school students at 
Bandung was included in the moderate criteria.10

Table 4 contained the total DMF value and 
DMF-T index of the Down syndrome special school 
students at Bandung. The total DMF value was 
183, and the DMF-T index was 6.1, which classified 
in the high criteria.10

DISCUSSION

The results from this study showed that 
the caries prevalence in Down syndrome special 
school students at Bandung in 2011 was 93%, the 
def-t index was 3.03, and the DMF-T index was 
6.1. According to the World Health Organization, 
the def-t index result was classified as moderate, 
while the DMF-T index was classified as high.

Based on the age aspect, the period of age 
selected in this study was the mixed dentition 
periods. During this period, most of the primary 
teeth were at the exfoliation time, and some 
of them have begun to decay. Kennedy had 
stated in 1992 that the caries experience would 
increase during the mixed dentition periods. The 
primary teeth tended to decay during this period 
compared to the permanent teeth. This condition 
was because of the less solid and thinner structure 
of the primary teeth enamel compared to the 
permanent teeth. The primary teeth morphology 
also enabled the food retention accumulation.11

The DMF-T index of Down syndrome children 
in Bandung was 6.1, which classified as high. It 
was higher compared to the def-t index, which 
was only 3.03, and classified as moderate.10 This 

condition might be caused by the longer duration 
of the permanent teeth in the oral cavity. Time 
is one of the contributing factors of the caries 
occurrence. During the early stage of mixed 
dentition period, many children will have their all 
four first permanent molars erupting, and also the 
exfoliation of primary central and lateral incisors 
that soon will be replaced by permanent teeth. 
By the end of the twelfth year, all the permanent 
molars teeth usually have erupted.12

Based on the results of the questionnaire 
can be concluded that most of Down syndrome 
children were having a fair to poor oral hygiene. 
Oral hygiene plays an important role in the 
initiation and progression of dental caries and 
periodontal disease.13 From the questionnaire 
results, as much as 53.3% of them only brush their 
teeth once a day, while 43.3% of them brush their 
teeth twice a day, and only 3.33% of them brush 
their teeth three times a day. The teeth should 
be cleaned thoroughly at least twice a day using 
fluoride toothpaste. Toothbrushing helps to remove 
the plaque and food particles that are retentive to 
the tooth surface. Regular toothbrushing will also 
keep the gums healthy.14 According to Manson in 
1993, the best time to brush the teeth were after 
breakfast and before bedtime.15

Only 16.7% of Down syndrome children 
followed the rules of brushing teeth after breakfast 
and before bedtime, while most of the children 
(80%) choose to brush their teeth only when they 
take a bath. As stated in many previous research, 
a delayed eruption will decrease the caries 
prevalence index. However, in this research, this 
theory cannot be proven because most of Down 
syndrome children had a quite normal tooth 
eruption, means fully erupted at the age of 12 
years old, most of them have complete permanent 
teeth, ignoring the fact that there was few tooth 
persistency found in few subjects. Over-retained 
primary teeth may give the patient a double row 
of teeth, especially in the condition due to the 
lack of permanent teeth presence or delayed 
permanent teeth eruption.16

There’s only few institution provides a full 
care for Down syndrome individuals nowadays. 
Such institution will strictly control the dietary 
habits of Down syndrome individuals,5 thus will 
decrease the caries prevalence.5 Dietary habits 
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control would help to prevent Down syndrome 
children from caries. Exposure towards cariogenic 
foods was unhealthy for them because compared 
to normal children, their ability to take care 
of themselves were quite limited.17 From the 
questionnaire results, as much as 80% of the 
children said that they like sweets, candies, and 
chocolates. However, only 20% of them rinse and 
gargle their mouth after eating sweet foods. This 
condition was one of the contributing factors 
of the high caries prevalence, def-t, and DMF-T 
index. After eating sweets or snacks, it is very 
advisable for the children to rinse their mouth 
or brush their teeth to remove all the retentive 
plaque that will initiate caries. An increase in 
dietary carbohydrates, particularly sucrose, 
resulted in an additional acid production that may 
exceed both the capacity of the saliva to remove 
acid products and the neutralizing power of the 
salivary/plaque buffer system which resulted in 
more frequent acidification of the plaque.18 Diet 
containing sucrose was one of the main cause 
for the high prevalence of dental caries rate in 
developed countries.19

The results of this study also showed that 
63.3% of Down syndrome children had experience 
toothache. As much as 53.3% of them said that 
cavities caused the toothache, while 20% of them 
said that gum bleeding caused their toothache. 
As much as 26.7% of the children had experience 
painful and uncomfortable swollen gum. To relieve 
the pain, 13.3% of them chose to take medicine, 
10% of them preferred to go to the dentist to 
treat the toothache, while 76.7% of them choose 
to leave it to healed by time. Dental caries is an 
infectious microbiological disease of the teeth 
resulted in localized dissolution and destruction 
of the calcified dental tissues. When the process 
of destruction reaches the second layer of the 
tooth (dentine) will cause the patients to feel the 
soreness when drinking a cold or hot drinks. In 
the later stages, dental caries will cause severe 
pain, was expensive to treat and lead to the loss 
of precious time.20

As much as 96.7% of the students were 
doing the last visit to the dentist more than one 
year ago. As much as 20% of them only visit the 
dentist when they were experiencing toothache, 
while the majority of them (76.7%) never go to 
the dentist. Most of them (70%) were apparently 

afraid to go to the dentist (dental fear), so we can 
concluded that there was still lack of dental health 
education for Down syndrome children in Bandung.

Nowadays, Down syndrome children 
should be educated with the proper oral health 
care method and received the benefits of both 
systemic and topical fluoride treatment. Occlusal 
sealants are also recommended, and the primary 
tooth decay should get immediate treatment. 
Obviously, a good home care is essential in the 
management of dental disease. However, this 
condition may be difficult to achieve with the 
intellectual impairment and a manual dexterity 
decrease seen in Down syndrome. It is important 
for a Down syndrome children parents, family, or 
caregiver to be educated of the proper home care 
as well.21
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