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IntroductIon

Thalassaemias are autosomal recessive 
disorders, which lead to reduce production 
of one or more subunits of haemoglobin. 
Beta-thalassaemia (β-thalassaemia) major 
produces anaemia, which is severe and 
requires life-long blood transfusions for 
survival. The defects that occur at the 
molecular level leading to β-thalassaemia 
are heterogeneous and each ethnic group 
possesses its own specific set of mutations. 

The Malaysian population comprises of 
Malays (65.1%), Chinese (26%), Indians 
(7.7%) and other ethnic groups (1.2%). The 
presence of single alpha–globin gene deletion 
is the cause for asymptomatic disorders 
among Malays, while Malaysian Indians 
rarely have been found to have thalassaemia. 
In Malaysia, thalassaemia is a public health 
problem (Tan et al., 2010). 

The estimated annual number of births 
worldwide with β–thalassaemia is 40,618 as 
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ABSTRACT
Thalassemia is an inherited disorder that involves abnormal haemoglobin formation. This cross-sectional 
study with universal sampling was conducted from May 2018 to January 2019 to evaluate the oral 
health status of children with thalassaemia. The sample consisted of 54 transfusion-dependent patients 
between the ages of 3–17 years old, who were registered at the paediatric day-care centre of Hospital 
Melaka. Oral health status was evaluated which included soft tissue examination, recording of dental 
caries, malocclusion and oral hygiene status of the children, while their parents answered a pre-validated 
self-administered questionnaire on sociodemographic and oral health practices and attitudes. The mean 
deft (decayed, exfoliated and filled teeth) among the 3–5 years old was 6.71±6.07. The mean DMFT 
(decayed, missing and filled teeth) was 3.00±3.94 among the 13–17 years old and 1.12±1.42 among 
the 6–12 years old. Most of the 3–5 years old children exhibited good oral hygiene (71.4%). Dentofacial 
findings among the 3–5 years old were increased overjet (35.7%) and open bite (28.6%) predominantly. 
Fractured teeth (69.2%), increased overjet (46.2%) and discolouration (23.1%) were the common 
dentofacial findings among the 6–12 years old while increased overjet (71.4%), soft tissue lesions 
(57.1%) and posterior crossbite (28.6%) were seen among the 13–17 years old. In this cohort of children 
with thalassaemia, the prevalence of dental caries was high in preschool children and older children.
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reduced crown size and short roots. Parotid 
glands seem to be affected along with 
reduced salivary Ig A. Atrophic candidiasis 
has been observed in these individuals. They 
have also been reported to have high dental 
caries as well as poor oral hygiene (Singh 
et al., 2013; Helmi et al., 2017; Rajajee et al., 
2017). 

A study conducted in Dubai observed a high 
prevalence of dental caries, high calculus 
index and retained primary teeth among 
children with β-thalassaemia (Al-Raeesi 
et al., 2018). Lack of dental awareness, 
education and care along with poor oral 
hygiene and dietary habits play significant 
roles in the prevalence of dental caries in 
thalassaemic children (Hattab et al., 2001). 
While the individuals having thalassaemia 
must be under constant care of a physician, 
it further poses challenges to patients and 
family members at physical, emotional, 
and cognitive levels leading to disruption of 
their normal psychosocial life (Wahab et al., 
2011).

For further planning and instituting adequate 
preventive measures and to create awareness 
among the parents towards the oral health 
of their children, this pilot study was aimed 
to evaluate the oral health status of children 
with thalassaemia in Melaka, Malaysia.

MaterIals and Methods

This cross-sectional study was conducted 
from May 2018 till January 2019, among all 
the 62 transfusion-dependent thalassaemia 
patients between the ages of 3–17 years old, 
registered at the paediatric day-care centre 
of Hospital Melaka. Children suffering from 
any other disease, which are known to cause 
dental abnormalities, for example, Down 
syndrome and uncooperative children were 
excluded. A universal sampling method 
was used for this study. Before the start 
of the study, the ethical clearance was 
obtained from the institutional ethical board 
[MMMC/FOD/AR/EC-2018(F-01)] as 
well medical research and ethical committee 

reported by the World Health Organization 
(WHO) (Modell & Darlison, 2008). 

Only a fraction of thalassaemic children 
worldwide requiring a transfusion get one. 
Unfortunately, it has been observed that 
most transfused patients die due to iron 
overload unless they receive iron chelator 
therapy. Hence, the need for combined 
treatment of transfusion and oral iron 
chelators, as well as prevention programmes 
arises. It has been observed that in 
countries where the combined programme 
is implemented, survival of these children 
is improving, affected births are falling and 
the number of patients is stabilising. Of 
late it has been observed in many countries 
that thalassaemia is being contained due 
to the cost-effectiveness of this combined 
programme (Modell & Darlison, 2008).

In Malaysia, there was a total of 8,681 
thalassaemia patients registered till 
November 2018 (Mohd Ibrahim, 2019). 
Moreover, 2,676 (33.52%) of these have 
β-thalassaemia major, 748 (9.37%) have 
β-thalassaemia intermedia, 2744 (34.37%) 
have HbE-β-thalassaemia and 1,458 
(18.26%) have Hb H disease. Additionally, 
358 patients (4.48%) have other types of 
haemoglobinopathies. In this article, it was 
highlighted that while alpha-thalassaemia 
(α-thalassaemia) has been observed in 
Malaysia, its fatal condition, Hb Bart’s 
hydrops fetalis was observed mainly among 
Malaysian Chinese. The carrier state for 
thalassaemia among Malaysians has been 
estimated to be about 5% (Mohd Ibrahim, 
2019). 

Individuals with thalassaemia are found 
to have frontal bossing, prominent 
cheekbones and protruding pre-maxilla due 
to erythroid hyperplasia with depression of 
the bridge of the nose. A Malaysian study 
reported a higher prevalence of craniofacial 
abnormalities among transfusion-dependent 
thalassaemia patients when the patients 
had signs of severe disease and received 
less efficient treatment (Toman et al., 
2011). Individuals with thalassaemia show 
malocclusion of teeth, discoloured teeth, 
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caries or missing due to exfoliation (in case of 
mixed dentition). 

Oral hygiene was recorded using oral 
hygiene index-simplified (OHI-S) (Greene 
& Vermillion, 1964), wherein the Debris 
Index and the Calculus Index was calculated 
by recording the amount of debris or 
calculus found on the index tooth surfaces. 
Occlusion was recorded both in primary 
and permanent dentition. Primary (terminal 
plane relationship) and permanent molar 
relationship (Angle’s classification), anterior 
relationship i.e., open bite, crowding, 
increased overjet, crossbites in both anterior 
and posterior segments were recorded. All 
the children examined were divided into 
three groups i.e., 3–5 years old, 6–12 years 
old, and 13–17 years old. Depending on the 
type of dentition a particular child had, in 
children up to the age of 12 years old both 
primary and permanent teeth were examined. 

Inter-examiner and intra-examiner reliability 
were calculated for the recording of OHI-S, 
dental caries and recording malocclusion. 
The kappa value for OHI-S, dental caries 
and malocclusion was found to be 0.87, 0.89 
and 0.83, respectively indicating an almost 
perfect agreement between the examiners. 
Descriptive statistics such as frequency and 
percentage, including mean and standard 
deviation were calculated for quantitative 
data. The prevalence (%) of malocclusion 
and dentofacial abnormalities were 
determined.

results

While the total registered children in the 
day-care centre were 62, four children were 
excluded as they were below three years 
old of age, and four children could not be 
examined as they did not report on the 
appointed date for transfusion. The total 
number of children who were examined 
was 54. Out of the 54 patients evaluated, 
the majority of them were of Malay origin 
(87%). The number of male patients 
(53.7%) was slightly higher than females 

(MREC)[NMRR-18-556-40347(IIR)], 
Ministry of Health Malaysia. 

Informed consent from the parents was 
taken before the inclusion of the participant 
in the study. All the registered patients 
reported for transfusion at 4–5 weeks 
intervals. The children with thalassaemia 
underwent only oral examination on the day 
they were scheduled for their transfusion 
and no dental procedures were performed. 
The oral examination included soft tissue 
examination, dental caries recording, 
recording of malocclusion, oral hygiene 
status and recording of any other oral 
abnormalities. As the children waited for 
their blood reports of cross-matching in 
the paediatric day-care unit, the consented 
children underwent oral examination 
followed by their transfusion as per the 
standard protocol. 

There was no interference with the 
transfusion protocol of these vulnerable 
children due to oral examination. The oral 
examination was performed in the day-
care centre for the children on the day of 
transfusion with diligent adherence to the 
infection control protocol. The parents 
answered a self-administered questionnaire 
that collected data about sociodemographic 
as well as oral health practices and attitudes 
(Vargas et al., 2000). The questionnaire 
was translated into bahasa Malaysia 
and underwent forward and backward 
translation as well as face and content 
validation in our institute with the help of 
experts. All the three trained and calibrated 
examiners performed the comprehensive 
oral examination related to dental caries, 
oral hygiene, malocclusion as well as any 
other dentofacial abnormalities, while the 
patient sat on a portable dental chair under 
illumination with a portable light. A dental 
surgery assistant helped the examiners in 
recording the findings on a recording sheet. 
Dental caries experience was recorded using 
the WHO index (Petersen et al., 2013). 
Using this index, it was recorded if the teeth 
were sound, with dental caries, filled with 
caries, filled without caries, missing due to 
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all by themselves. The number of patients 
brushing their teeth without assistance from 
parents was higher among the 6–12 years old 
(92.3%) and 13–17 years olds (100%) (see 
Table 3).

Parental attitude towards the state of their 
children’s teeth and the effect it had on their 
children showed that although 57.4% of the 
parents were satisfied with the appearance 
of their teeth, some of the parents reported 
that their children experienced dental 
problems in the previous year which made 
them unable to eat hard food (11.1%). Some 
parents reported that due to the state of their 
child’s teeth, other children teased their child 
(7.4%), their child avoided smiling (5.6%), 
or even missed school (5.6%) (see Table 4). 
The mean deft (decayed, exfoliated and 
filled teeth) among the 3–5 years old was the 
highest (6.71±6.07) while it was 3.69±4.82 
among the 6–12 years old. The mean 
DMFT (decayed, missing and filled teeth) was 

(46.3%) as shown in Table 1. Almost half 
of the patients were in the 6–12 years old 
category. Parental attitude towards reasons 
for a visit to a dentist showed that most 
of the parents (85%) took their children 
to a dentist previously for reasons such as 
check-ups or cleaning of teeth (50%), tooth 
removal (11.1%), etc. (see Table 2). 

Regarding oral hygiene practices, many 
participants (more than 85%) belonging to 
all three age categories used a toothbrush 
with toothpaste as the cleaning aid, while 
7.4% in all categories used a toothbrush 
and water, and for only one child in the 
3–5 years old group, a clean cloth was used. 
Frequency of cleaning teeth two or more 
times a day was seen to be highest among the 
13–17 years olds (78.6%) while it was least 
among the 3–5 years olds (57.1%). Among 
the 3–5 years olds, 42.9% of them brushed 
their teeth with their parents’ assistance 
while 28.6% of them would do the brushing 

Table 1 Gender and ethnicity of the study population

Study population
Category of age

Total
n (%)3–5 years old

n (%)
6–12 years

n (%)
13–17 years

n (%)

Gender Male     8 (57.1)   14 (53.8)     7 (50.0)   29 (53.7)

Female     6 (42.9)   12 (46.2)     7 (50.0)   25 (46.3)

Total 14 (100.0) 26 (100.0) 14 (100.0) 54 (100.0)

Ethnicity Malay   13 (92.9)   21 (80.8)   13 (92.9)   47 (87.0)

Chinese       1 (7.1)     5 (19.2)       0 (0.0)     6 (11.1)

Indian       0 (0.0)       0 (0.0)       1 (7.1)       1 (1.9)

Total 14 (100.0) 26 (100.0) 14 (100.0) 54 (100.0)

Table 2 Reason for dental visit in transfusion dependent thalassaemia children

Reason for visit
Category of age

Total
n (%)3–5 years old

n (%)
6–12 years  old

n (%)
13–17 years old

n (%)

No previous dental experience with dentist    5 (35.7)     3 (11.5) 0 (0.0)     8 (14.8)

For check-up    8 (57.1)   10 (38.5)     9 (64.3)   27 (50.0)

For toothache      1 (7.1)       1 (3.8)       1 (7.1)       3 (5.6)

Requested for specific treatment  
(e.g., tooth cleaning, fillings, extractions)

     0 (0.0)   12 (46.1)     4 (28.5)   16 (29.6)

Total 14 (100.0) 26 (100.0) 14 (100.0) 54 (100.0)
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good oral hygiene (71.4%) while it was only 
21.4% among 13–17 years old. Most 13–17 
years old exhibited fair oral hygiene (71.4%). 
The number of children exhibiting good and 
fair oral hygiene among the 6–12 years old 
was almost equally divided. Interestingly, 
none, or very few children from the three age 
categories exhibited poor oral hygiene (see 
Table 6).

Dentofacial findings among the 3–5 years old 
was mainly increased overjet (35.7%) and 
open bite (28.6%). Fractured teeth (69.2%), 

3.00±3.94 among the 13–17 years old but it 
was only 1.12±1.42 among the 6–12 years 
old (see Table 5).

In the 3–5 years old group, four children 
were caries-free (deft = 0) while in the 6–12 
years old group only 10 children were caries-
free in both primary and permanent dentition 
(deft + DMFT = 0). In the 13–17 years 
old group, seven children were caries-free 
(DMFT = 0). The overall oral hygiene index 
was found to be fair to good. Among the 
3–5 years old, most of the children exhibited 

Table 3 Oral hygiene practices of transfusion dependent thalassaemia children

Oral hygiene practices
Category of age

3–5 years old
n (%)

6–12 years old
n (%)

13–17 years old
n (%)

Toothbrush with toothpaste as cleaning aid for teeth  12 (85.7) 24 (92.3)  13 (92.9)

Toothbrush with water      1 (7.1)     2 (7.7)      1 (7.1)

Clean cloth      1 (7.1)     0 (0.0)       0 (0.0)

Frequency of tooth brushing once a day    5 (36.0)   7 (27.0)     3 (21.4)

Frequency of toothbrushing twice or more times a day    8 (57.1)  18 (69.2)   11 (78.6)

Toothbrushing assisted by a parent    6 (42.9)     0 (0.0)       0 (0.0)

Toothbrushing unaided    4 (28.6) 24 (92.3)  14 (100.0)

Table 4 Dental related problems experienced in the previous one year in transfusion dependent 
thalassaemia children

Dental related problems experience Yes
n (%)

No
n (%)

Do not know
n (%)

Total 
n (%)

Dental problem 20 (37.0) 29 (53.7) 5 (9.3) 54 (100.0)

Satisfied with appearance of teeth 31 (57.4) 20 (37.0) 3 (5.6) 54 (100.0)

Other children make fun    4 (7.4) 46 (85.2) 4 (7.4) 54 (100.0)

Child misses school    3 (5.6) 47 (87.0) 4 (7.4) 54 (100.0)

Unable to eat hard food  6 (11.1) 47 (87.0) 1 (1.9) 54 (100.0)

Difficulty in chewing    1 (1.9) 52 (96.3) 1 (1.9) 54 (100.0)

Avoids smiling    3 (5.6) 50 (92.6) 1 (1.9) 54 (100.0)

Table 5 Caries experience in transfusion dependent thalassaemia children

Category of age Prevalence of dental caries
n (%) Mean deft (SD) Mean DMFT (SD)

3–5 years old (n = 14) 8 (57) 6.71 (6.07) –

6–12 years old (n = 26) 20 (77) 3.69 (4.82) 1.12 (1.42)

13–17 years old (n = 14) 7 (50) – 3.00 (3.94)
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the present group of children, the highest 
prevalence of thalassaemia was observed 
among Malays (87%) amongst the three 
prominent populations of Malaysia (Tan et 
al., 2010). Through the self-administered 
questionnaire, it was observed that the 
majority (85%) of the children with 
thalassaemia had visited a dentist by the age 
of 17 years old for various dental treatment. 
American Academy of Paediatric Dentistry 
recommends the first dental visit by the first 
birthday and in Malaysia, a comprehensive 
dental programme exists for preschool 
children (American Academy of Pediatric 
Dentistry, 2020; OHP-MOH, 2019). 

In the 3–5 years old group, it was surprising 
to observe that 35.7% of children had never 
visited a dentist despite some of the children 
having an extensive caries experience. This 

increased overjet (46.2%) and discolouration 
(23.1%) were the common dentofacial 
findings among the 6–12 years old while 
increased overjet (71.4%), soft tissue lesions 
(57.1%), and posterior crossbite (28.6%) 
were seen among the 13–17 years old. 
Increased overjet was seen among all three 
age categories. Other findings such as palatal 
tori, mandibular tori, geographic tongue, pale 
mucosa, fused teeth, peg laterals, hypoplastic 
teeth, talon’s cusp, microdontia were also 
noted (see Table 7).

dIscussIon

In this pilot study the number of registered 
patients with the day-care centre for 
transfusion was very small (62). As reported 
previously, it was also observed that in 

Table 6 OHI scores in transfusion dependent thalassaemia children

OHI scores
Category of age

3–5 years old 6–12 years old 13–17 years old

OHI score mean (SD) 1.29 (0.47) 1.62 (0.57) 1.86 (0.53)

Grade of OHI score n (%) n (%) n (%)

Good 10 (71.4) 12 (46.2) 3 (21.4)

Fair 4 (28.6) 13 (50.0) 10 (71.4)

Poor 0 (0.0) 1 (3.8) 1 (7.1)

Total 14 (100.0) 26 (100.0) 14 (100.0)

Notes: Good = 0.0–1.2; Fair = 1.3–3.0; Poor = 3.1–6.0

Table 7 Dentofacial findings in transfusion dependent thalassaemia children

Parameter
Category of age

3–5 years old
n (%)

6–12 years old
n (%)

13–17 years old
n (%)

Soft tissue lesions   1 (7.1)   5 (19.2)   8 (57.1)

Discolouration   1 (7.1)   6 (23.1)     0 (0.0)

Fractured tooth   1 (7.1)   9 (69.2)   3 (23.1)

Malformed teeth   0 (0.0)   5 (19.2)   3 (21.4)

Increased overjet 5 (35.7) 12 (46.2) 10 (71.4)

Open bite 4 (28.6)   3 (11.5)   2 (14.3)

Crowding   0 (0.0)   4 (15.4)   3 (21.4)

Anterior crossbite   0 (0.0)     1 (3.8)     1 (7.1)

Posterior crossbite   1 (7.1)     0 (0.0)   4 (28.6)
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In the initial years maintaining oral hygiene 
is the responsibility of the parents (American 
Academy of Pediatric Dentistry, 2020). 
There is a need to create more awareness 
and to educate the parents of these young 
children about the importance of supervised 
brushing for their children and the impact 
supervised brushing can have on the oral 
health as well general health of their child.

A total of 37% of all the participants 
described having experienced a dental 
problem in the last year. While it was not 
evaluated whether they received treatment 
for their dental problem, this indicates that 
these children develop oral health issues and 
there is a need for early oral screening and 
implementation of oral health programmes 
for these children (Al-Raeesi et al. 2018). 
This would not only help in prevention, 
but also in early intervention with a better 
prognosis. Thirty-seven per cent of the 
sample reported dissatisfaction with the 
appearance of teeth. As the age of the child 
increased, it was observed that more children 
had dentofacial issues. While the open bite 
was more common in the 3–5 years old 
group, crowding and the posterior crossbite 
was more common in the older children. In 
the 3–5 years old group, the open bite could 
be more likely due to digit sucking or pacifier 
use and may not be due to skeletal changes 
due to thalassaemia as the changes are too 
early to be observed (Giuzio et al., 1991). 

In this study, information related to digit 
sucking and pacifier use could not be 
obtained as the questionnaire dealt with 
the oral hygiene practices and information 
related to dental problems perceived by 
parents primarily. “Increased overjet” in 
children with thalassaemia has been ascribed 
in the previous literature (Perisano et al., 
2012) to maxillary expansion created by the 
hyperactivity of the bone marrow causing the 
maxillary alveolus and teeth to be forwardly 
placed. However, in this sample, we did not 
notice the characteristic “chipmunk” facies 
(Cooley & Lee, 1925). This sample had 
regular follow-ups and transfusions in the 
paediatric day-care. The mean pretransfusion 

could be because parents might still be 
getting adjusted to the transfusion status of 
their child, and their child’s general health 
has taken precedence over oral health (Fadel 
et al., 2020). While the children in the age 
group of 6–12 years old are supervised under 
the school dental services, it was found that 
the caries experience was still high (61.5%) 
in this group of children with thalassaemia 
and despite this, 11.5% of children did 
not visit a dentist for further management 
assuming that they were referred to a 
dentist. In Malaysia, school dental services 
were started as far back as the 1950s. The 
school oral healthcare essentially comprises 
preventive and curative services and referral 
to a specialist where needed (OHD-MOH, 
2006). 

All the children in the 13–17 years old group 
have visited a dentist even though they 
are part of the school dental programme. 
They probably visited a dentist for further 
management of their oral condition because 
of referral from school dental services. 
For those who visited a dentist in the past 
year, the most common reason (50%) was 
for “check-up or cleaning”. However, in 
14.3% of patients in the 13–17 years old 
group, the reason to visit a dentist was “to 
get a tooth removed”. In previous studies 
conducted among Jordanian and Emirati 
children with thalassemia, it was found that 
dental caries was significantly higher than 
the control group. The authors concluded 
that the chronic nature of thalassemia and 
the preoccupation of the patient with the 
condition could be the cause for neglect 
of oral health (Al-Wahadni et al., 2002; Al-
Raeesi et al., 2018). This indicates that 
their oral health needs attention earlier in 
life, to prevent loss of a permanent tooth in 
adolescence. 

Oral hygiene practices followed by most of 
the study population (90.7%) were the use 
of toothbrush and toothpaste twice daily. 
In the 3–5 years old group, 85.7% used a 
toothbrush and toothpaste as the main oral 
hygiene aid, but for 28.6% of children in this 
group the tooth brushing was unsupervised. 
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and interventions for these children as well as 
the implementation of oral health preventive 
programmes for the parents of these 
children who are coping with their child’s 
thalassaemia.

This pilot study highlights the fact that 
while children with thalassaemia have an 
increased burden of therapy due to their 
medical condition, there is an added burden 
on parents due to their oral health. For the 
parents, their child’s medical condition 
probably takes precedence over their oral 
health (Al-Raeesi et al., 2018). This study 
observes that children are not happy with 
the way their teeth look and preschool 
children have not visited a dentist so far. 
It was also observed that many of these 
children had malocclusions. All of this 
indicates that a greater emphasis needs to 
be given to early oral health screenings, 
oral health promotion and preventive oral 
health care in children with thalassaemia. 
A multidisciplinary approach involving the 
parents, paediatricians, paediatric dentists, 
orthodontists and haematologists would help 
in maintaining good oral health for these 
children. 

Early referral of children with thalassaemia 
by the paediatricians to a paediatric dentist 
will help in providing anticipatory guidance 
to the parents towards oral health and 
thereby in the prevention of dental caries, 
and other oral conditions (Al-Raeesi et al., 
2018). As school dental health services are 
available to school-going children up to the 
age of 17 years, referral of these children 
to specialists would also help in providing 
corrective and interceptive treatment to 
them. Preventive interventions should 
be the mainstay for these children rather 
than corrective treatment, especially by 
the school dental services as well as dental 
outpatient clinics. As many of these children 
report to day-care centres for their regular 
transfusions, at these visits, a reinforcement 
about the importance of good oral health 
should be done and directed further to 
dental outpatient for the necessary guidance. 
Early guidance from dentists and oral health 

Hb level in this study population was 9–10g/
dl and it has been reported in the previous 
literature that children for whom blood 
transfusion is started earlier in life and their 
haemoglobin levels are maintained well 
within the range are less likely to develop 
craniofacial deformities (Toman et al., 2011). 
Furthermore, due to well-maintenance of the 
haemoglobin levels, oral mucosa was found 
to be normal in all the children. Fractured 
anterior teeth were seen in 69% of children 
in 6–12 years age group while in 13–17 years 
age group was seen in 23% of children. This 
could be attributed to increased overjet in 
these children.

Intraoral examination revealed the presence 
of tori in the sample studied. Palatal tori (9%) 
and mandibular tori (1%) were observed 
in this small sample. Tori are commonly 
observed in Malaysia (Kumar Singh et al., 
2017). At the same time in the children with 
thalassaemia, there is hyperactivity of bone-
marrow. Whether the tori observed are a 
result of genetic predisposition or due to the 
pathophysiology of thalassaemia needs to be 
evaluated further (Perisano et al., 2012).

Dental caries was highest among the 3–5 
years old with the mean deft being 6.71±6.07 
while it was 3.69±4.82 among the 6–12 years 
old, with decayed component contributing 
the most to the deft. The mean DMFT was 
3.00±3.94 among the 13–17 years old but it 
was only 1.12±1.42 among the 6–12 years 
old. The decayed component contributed to 
the DMFT of these two groups. The status 
of dental caries reported in these patients 
is high when compared to the National 
Oral Health Plan for Malaysia 2011–2020 
oral health goals by the year 2020, which 
states that “deft in 6 years old to be less 
than or equal to 2 and DMFT in 12 years 
old to be less than or equal to 1 and in 16 
years old to be less than 2” (OHD-MOH, 
2011). Literature from previous research 
has also shown a high prevalence of dental 
caries in children with thalassaemia (Singh 
et al., 2013; Helmi et al., 2017). High 
caries prevalence in the younger age group 
indicates the need for earlier oral screening 
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