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Abstract

Background: The rising number of children with congenital heart disease (CHD) in
Malaysia presents significant challenges for pediatric oral health. Global research shows
that children with CHD have more dental problems and poorer oral health than healthy
children. This study aimed to evaluate the oral health needs, barriers to dental care,
and oral health status of Malaysian children with CHD compared to a healthy control
group. Methods: A cross-sectional study was conducted at the Faculty of Dentistry
Universiti Malaya (FoDUM) and Universiti Malaya Medical Centre (UMMC), involving
134 children aged 3 to 12 years, divided equally into the CHD group (67 children)
and the control group (67 children). Data were collected through a parent-completed
questionnaire assessing oral health needs and barriers to care for their children. Clinical
oral examinations were carried out on the CHD children using the Lobene Modified
Gingival Index Score, and their dental status was evaluated using the decayed, missing,
and filled teeth (dmft/DMFT) index. Statistical analyses included Chi-square and
Fisher’s Exact tests to identify significant associations using SPSS version 29.0. Results:
There was a significant association between children with CHD and never visiting a
dentist (» =0.002). The perceived need for dental check-ups was also significantly higher
in children with CHD (p = 0.049). Children with CHD had significantly higher gingivitis
scores (p < 0.001). A significant number of children with CHD were more afraid of
the dentist (p < 0.001), anxious (p = 0.005), uncooperative during dental treatment (p <
0.001); additionally, their parents lacked knowledge about where to seek dental treatment
(p = 0.005) and faced time constraints in bringing their child to the dental clinic (p =
0.014). Conclusions: Children with CHD have significant oral health needs and face
considerable barriers to accessing dental care, highlighting the necessity for targeted
interventions to improve their outcomes.
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1. Introduction

Children with congenital heart disease (CHD) are at a height-
ened risk of developing oral health problems, including dental
caries and gingivitis, due to a combination of factors such
as dietary habits, medication use, and compromised immune
responses, especially during their early years [1]. Unfortu-
nately, the oral health of children with CHD is often neglected.
Previous studies consistently show that children with CHD
have a higher prevalence of dental caries and poor oral hygiene
compared to their healthy peers, with up to one-third requir-
ing urgent dental interventions. These oral health issues can
worsen their medical condition [2—5] and increase the risk of
severe complications such as Infective Endocarditis (IE) [6].
Multiple factors contribute to the increased risk of caries
and poor oral health in children with CHD, including frequent
use of medications [7], hypoxia [4, 8], and higher counts of

microorganisms, such as Lactobacilli, Fusobacterium, Pre-
votella, Capnocytophaga and Oribacterium in their saliva [9—
11]. Elevated inflammatory mediators also make them more
susceptible to gingivitis [12]. Furthermore, low socioeco-
nomic status [13], limited parental awareness [3, 4], and the
presence of chronic medical conditions further complicate their
oral health care.

While barriers to dental care are well-documented for other
groups with special healthcare needs, such as those with autism
or learning disabilities, research specifically focusing on chil-
dren with CHD remains limited. A recent systematic review
and meta-analysis updated the understanding of oral health
outcomes in children with congenital heart defects (CHD).
It compared caries prevalence between CHD children and
healthy controls, finding that children with CHD are at a higher
risk of dental caries. CHD patients had higher levels of dental
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caries, gingivitis, plaque accumulation and enamel defects
[14]. These oral health issues impact their daily lives, causing
pain, difficulty eating, emotional distress and social challenges
[15]. However, the differences were not statistically signifi-
cant across all studies [14]. Currently, there is a lack of studies
in Malaysia addressing the oral health-related issues and status
among children with CHD, as well as the barriers they face in
accessing dental care. Given the rising number of children born
with CHD globally [16] and in Malaysia [17], it is essential to
address not only their medical and surgical needs but also their
oral health requirements.

This study aims to assess the oral health needs, oral health
status, and barriers to dental care among children with con-
genital heart disease (CHD) receiving treatment at UMMC,
in comparison to a healthy control group. The findings are
intended to support the development of targeted interventions
and strategies to improve oral health outcomes and facilitate
better access to dental care for children with CHD. Fig. |
presents an overview of the study framework.

2. Materials and methods

2.1 Study design

This cross-sectional study was conducted from February
to June 2024 at Universiti Malaya involving FoODUM and
UMMC. Prior to the conduct of the study, ethical approval
was obtained from the Ethics Committee FoDUM (DF CD
2404/0008) and the Ethics Committee UMMC (MREC ID.
NO: 20231211-13112). The institution serves as a tertiary
referral center, receiving patients from both public and
private clinics across multiple states. The study followed the
principles outlined in the Malaysian Good Clinical Practice
(GCP) Guidelines and the Declaration of Helsinki. Informed
consent was obtained from parents or guardians before data
collection, and participation was voluntary, with all data kept
anonymous. All participants received an information sheet
detailing the study and provided written consent prior to
inclusion. Parents completed a questionnaire evaluating the
child’s oral health needs and barriers to accessing dental care,
followed by an oral health assessment of the children.

2.2 Inclusion and exclusion criteria

The study included Malaysian children aged 3 to 12 years,
both with and without CHD, attending the Dental Clinics at
the Faculty of Dentistry or the Pediatric Cardiology Clinic
at UMMC. Children diagnosed with CHD by pediatric cardi-
ologists were included in the CHD group including patients
with both cyanotic (e.g., Tetralogy of Fallot, Transposition of
the Great Arteries) and acyanotic conditions (e.g., Ventricular
Septal Defect, Atrial Septal Defect). The prescription of
infective endocarditis (IE) prophylaxis in clinical practice fol-
lows the Malaysian Clinical Practice Guidelines (CPG) [18].
Participants were required to have a Frankl Behavior Rating
Scale score of 2 to 4, indicating a positive or neutral attitude
toward dental treatment. Prior to each participant’s involve-
ment, researchers obtained parental consent. The inclusion
criteria required that one parent or caretaker complete the
questionnaire and be able to read and understand English or
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Malay. Children with other underlying medical conditions
besides CHD and those with a Frankl score of 1, indicating
definitely negative behavior during oral health assessment,
indicate extreme uncooperativeness, characterized by crying,
screaming, physical resistance, or refusal to comply, often due
to severe dental anxiety were excluded from the study.

2.3 Questionnaire

This study utilized a structured questionnaire adapted from
Shoaib et al. [19] and Lai ef al. [20]. The questionnaire
underwent the process of translation into Malay language and
content validated by a pediatric dentistry specialist with more
than 20 years of clinical and teaching experience and a special
care dentistry specialist with more than 10 years of exper-
tise in both clinical practice and education, followed by face
validation by this group of populations. It comprised four
sections: children’s socio-demographic background, parents’
socio-demographic background, parents perceived oral health
needs for their children, and barriers to dental care. This
study then further categorized these barriers into four groups:
child-related factors, parental factors, environmental factors
and service provider factors.

2.4 Calibration

Prior to the data collection, inter- and intra-examiner cali-
bration was done between the main researcher (HM), a post-
graduate in Pediatric Dentistry at FODUM, and a gold stan-
dard examiner—a dental specialist from the Pediatric Dentistry
Unit, FoDUM, with over 10 years of clinical experience. Co-
hen’s Kappa coefficient demonstrated near-perfect agreement,
with an intra-examiner reliability of x = 0.88 and a benchmark
of K =0.82.

2.5 Oral health assessment (dmft/DMFT and
Lobene modified gingival index score)

Two calibrated examiners conducted oral health assessments to
determine the children’s caries experience and Lobene Modi-
fied Gingival Index Score for the gingival health assessment.
Dental caries status was measured using the decayed, miss-
ing and filled teeth (dmft/DMFT) index. Lower-case letters
(d/m/f7t) were used for primary teeth, while uppercase letters
(D/M/F/T) were used for permanent teeth. Gingival health
was assessed using the Lobene Modified Gingival Index Score.
The dentition was divided into six sextants (three upper and
three lower). One index tooth per sextant was scored. In
cases where the index tooth was not fully erupted, the adja-
cent deciduous tooth with the highest score was used. The
index score for each tooth will be calculated by summing the
scores of all recorded surfaces—Ilabial/buccal, mesial, distal
and lingual/palatal—based on the criteria in Table | and the
score per individual will be determined by averaging the total
scores across all examined teeth.

2.6 Data analysis

Statistical analyses were performed using IBM Statistical
Package for Social Sciences version 29.0. (SPSS ver.
29.0. IBM Corporation, Armonk, NY, USA). The level of
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FIGURE 1. The research framework.

TABLE 1. Lobene modified gingival index score.

Scores Criteria

0 Absence of inflammation

1 Mild inflammation or with slight changes in color and texture but not in all portions of gingival

marginal or papillary
2 Mild inflammation, such as the preceding criteria, in all portions of gingival marginal or papillary
Moderate, bright surface inflammation, erythema, edema and/or hypertrophy of gingival marginal or

papillary

4 Severe inflammation: erythema, edema and/or marginal gingival hypertrophy of the unit or

spontaneous bleeding, papillary, congestion or ulceration



significance was set at p = 0.05. Descriptive analysis using
numbers and percentages was used to exhibit demographic
data. Chi-square and Fisher’s Exact tests were used to
determine the association between variables and to compare
the CHD and the control groups.

3. Results

3.1 Children's demographic data

The study included 134 children aged 3 to 12, divided equally
into the CHD group (67 children) and the control group (67
children). Table 2 summarizes the demographic characteris-
tics based on the information obtained from the parents or
guardians. In the CHD group, 52.2% were in the primary
dentition stage (3—6 years), 29.9% were in the early mixed
dentition stage (7-9 years), and 17.9% were in the late mixed
dentition stage (10—12 years). The control group had similar
age and gender distribution compared to CHD children, with
49.3% in the primary dentition stage, 37.3% in the early mixed
dentition stage, and 13.4% in the late mixed dentition stage.
The majority of children in both groups were Malay (CHD:
58.2%, Control: 82.1%), followed by Chinese (CHD: 26.9%,
Control: 10.4%) and Indian (CHD: 10.4%, Control: 4.5%).
The CHD group had a higher proportion of children on medi-
cation (35.8%), with none of the children on medication in the
control group.

3.2 Parents/guardians demographic data

Table 3 summarizes the
demographic data.

parent’s/guardian’s  socio-
Most of the parents/guardians that
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became the respondents in both groups were the mother (CHD
= 83.6%, control = 62.7%) followed by the father (CHD
=14.9%, control = 31.3%), and subsequently others. In terms
of the age group of the parents for both CHD and control
groups, most of them were below 40 years old—50.7% in
CHD and 64.2% in the control group. In terms of marital
status, more than 90% of the caretakers in both groups
were married: 94.0% in the CHD group and 97.0% in the
control group, 6.0% were divorced in the CHD group, one
(1.5%) was divorced in the control group and one (1.5%)
was widowed in the control group. The education level
of the parents/legal guardians in the CHD group is mostly
diploma (46.3%), followed by degree (35.8%), then secondary
school (14.9%) and master and PhD 1.5% each. In contrast
to the control group, 46.3% of the parents/legal guardians
had a degree, 25.4% had a diploma, 17.9% studied until
secondary school, 10.4% had a master’s and none for a PhD.
The average monthly household income was based on the
Household Income and Basic Amenities Survey Report 2019,
Department of Statistics Malaysia. For the CHD group,
listed below are the demographic characteristics of 62.7% of
the parents/legal guardians with a household income of RM
4850-RM 10,960, followed by 14.9% less than RM 4800
and 22.4% of respondents with a household income of >RM
10,960. For both groups, most of the respondents worked in
the government sector—32.8% for the CHD group and 34.3%
for the control group, followed by the private sector at rank
number 2 for both—35.8% in the CHD group and 26.9% in
the control group.

TABLE 2. Demographic data of children.

Children with CHD
Demographic characteristics (Case), n =67
n %
Age (yr)
3-6* 35 52.2
T-9** 20 29.9
10-12%** 12 17.9
Gender
Male 33 493
Female 34 50.7
Ethnicity
Malay 39 58.2
Chinese 18 26.9
Indian 7 10.4
Others 3 4.5
Medication
Yes 24 35.8
No 43 64.2

Children without CHD
(Control), n = 67 Total

n % N %
33 493 68 50.7
25 37.3 45 33.6
9 13.4 21 15.7
28 41.8 61 455
39 58.2 73 54.5
55 82.1 94 70.1
7 10.4 25 18.7
3 4.5 10 7.5
2 3.0 5 3.7
0.0 0.0 24 17.9
67 100.0 110 82.1

*Primary dentition age. **Early mixed dentition age. ***Late mixed dentition stage.

CHD: congenital heart disease.
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TABLE 3. Demographic data of the parents/guardians.

Children with CHD
Demographic characteristics (Case), n =67
n %

Age

<40 years old 34 50.7

>40 years old 33 49.3
Relationship with child

Mother 56 83.6

Father 10 14.9

Grandparents 0 0

Others 1 1.5
Marital status

Married 63 94.0

Divorced 4 6.0

Widowed 0 0.0
Education Level

Secondary School 10 14.9

Diploma 31 46.3

Degree 24 35.8

Master 1 1.5

PhD 1 1.5
Household Income per month

<RM 4850 10 14.9

RM 4850-10,959 42 62.7

>RM 10,960 15 22.4
Occupation

Self-employed 6 9.0

Public sector 22 32.8

employee

Private sector 24 35.8

employee

Housewife 15 22.4

Mean (SD)

Working hours (per day) 6.3 (3.6)
Working hours (per week) 32.2(18.9)

CHD: congenital heart disease; SD: standard deviation.

3.3 Oral health needs perceived by parents

Table 4 provides a summary of the oral health needs perceived
by parents. A significantly higher proportion of parents in the
CHD group perceived their children to need dental check-ups
compared to the control group (82.2% vs. 63.2%, p = 0.049).
More children in the CHD group had never visited a dentist
than the control group (34.3% vs. 9.0%, p = 0.002). Parents
in the control group were more likely to report regular dental
visits every six months (38.8%) than the CHD group (20.9%).
The perceived need for dental treatment, such as toothache
relief and cleaning, was reported more frequently in the control
group (28.9% vs. 11.1%, p = 0.040 for toothache). However,

Children without CHD
(Control), n = 67 Total

n % N %
43 64.2 77 57.5
24 35.8 57 425
45 67.2 101 75.4
21 31.3 31 23.1
1 1.5 1 0.7
0.0 0.0 1 0.7
65 97.0 128 95.5
1 1.5 5 3.7
1 1.5 1 0.7
12 17.9 22 16.4
17 254 48 35.8
31 46.3 55 41.0
10.4 8 6.0

0.0 1 0.7
14 20.9 24 17.9
41 61.2 83 61.9
12 17.9 27 20.1
14 20.9 20 14.9
23 343 45 33.6
18 26.9 42 31.3
12 17.9 27 20.1

Mean (SD) Mean (SD)
6.4(3.4) 6.4 (3.5)
36.3 (19.7) 36.3(19.4)

the need for dental check-ups was significantly higher in the
CHD group (82.2% vs. 63.2%, p = 0.049). Among parents
in the CHD group who reported no perceived dental treatment
needs, 62.5% attributed this to no problems with their child’s
teeth/mouth, while 37.5% cited the dental problem as less
significant than the child’s medical condition (p = 0.001).

3.4 Oral health status of the children

Table 5 summarizes the oral health status of the children’s
findings. Children with CHD had a higher prevalence of dental
caries experience (dmft/DMFT # 0) compared to the control
group (65.7% vs. 52.2%). However, this difference was not



TABLE 4. The oral health needs perceived by parents.
uestions roup ontrol Group p-value
Questi CHD G C 1G 1

The child has needed any dental treatment in the past 12 months

Yes 45 67.2 38 56.7
No 17 254 27 40.3 0.126
Don’t know/Not sure 5 7.5 2 3.0

If yes, type of treatment needed

Treat toothache 5 11.1 11 28.9 0.040*
Cleaning of teeth 24 533 15 39.5 0.208
Remove teeth 10 222 13 35.1 0.195

Gum treatment 3 6.7 3 7.9 1.000¢
Dental check-ups 37 82.2 24 63.2 0.049*
Filling/Restoration 13 28.9 14 36.8 0.441

The arrangement of teeth is not nice 8 17.8 4 10.5 0.349

Dental treatment in the operating 4 8.9 0 0.0 0.121¢
theater

If no, reason why

No problem with their teeth/mouth 10 62.5 27 100.0 0.0015*
Dental problems are not a big 6 37.5 0 0.0
problem compared to the medical
problem
The child has not received dental treatment in the past 12 months
Yes 24 35.8 15 22.4
No 37 55.2 47 70.1 0.187
Don’t know/Don’t remember 6 9.0 5 7.5
How long since the parents visited the dentist
Never been to the dentist 2 3.0 1 1.5
Less than 6 months ago 27 40.3 37 55.2
6 months-1 year ago 5 7.5 7 10.4 0.248
1-3 years ago 15 224 8 11.9
More than 3 years ago 12 17.9 6 9.0
Don’t remember 6 9.0 8 11.9
How often did the child visit the dentist
Never 23 343 6 9.0
Every 6 months 14 20.9 26 38.8
Once a year 17 25.4 15 22.4 0.002*
Once in 2 years 2 3.0 7 10.4
Only when pain 11 16.4 13 19.4

“Fisher’s Exact Test. *p-value is significant at p < 0.05. CHD: congenital heart disease.
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TABLE 5. Oral health status of children.

CHD
Age groups Variable m=67)
n
3—12 years old (All dentition stages)
DMFT/dmft =0 23
DMFT/dmft # 0 44
No Gingivitis 17
Has Gingivitis 50
3—6 years old (Primary Dentition Stage)
DMFT/dmft =0 16
DMFT/dmft # 0 19
No Gingivitis 9
Has Gingivitis 26
7-9 years old (Early Mixed Dentition Stage)
DMFT/dmft =0 4
DMFT/dmft # 0 16
No Gingivitis 6
Has Gingivitis 14
10-12 years old (Late Mixed Dentition Stage)
DMFT/dmft=0 3
DMFT/dmft # 0 9
No Gingivitis 2
Has Gingivitis 10

“Fishers Exact Test; *p-value is significant at p < 0.05.

Control
(n=67) p-value
% n %
343 32 47.8
0.114
65.7 35 52.2
25.4 37 55.2
<0.001*
74.6 30 44.8
45.7 17 51.5
0.632
54.3 16 48.5
25.7 16 48.5
0.052
74.3 17 51.5
20.0 10 40.0
0.150
80.0 15 60.0
30.0 12 48.0
0.221
70.0 13 52.0
25.0 5 55.6
0.203¢
75.0 4 44.4
16.7 9 100.0
<0.001%*
83.3 0 0.0

CHD: congenital heart disease; DMFT/dmft: Decayed, Missing and Filled Teeth/decayed, missing and filled teeth.

statistically significant (p = 0.114). The mean dmft/DMFT
score in the CHD group was higher than in the control group
across all age categories, although the differences were in-
significant. As compared to gingivitis, a significantly higher
proportion of children with CHD had gingivitis compared to
the control group (74.6% vs. 44.8%, p < 0.001). The severity
of gingivitis was particularly pronounced in the late mixed
dentition stage (10-12 years), with 83.3% of children in the
CHD group exhibiting gingivitis. In contrast, none of the
children in the control group were affected (p < 0.001).

3.5 Barriers to dental care

The findings on the barriers to dental care are illustrated in
Table 6. Firstly, for the child factor, children with CHD were
more likely to be afraid of the dentist (74.6% vs. 37.9%, p <
0.001), anxious during dental treatment (77.8% vs. 54.5%, p
= 0.005), and uncooperative (71.0% vs. 41.5%, p < 0.001)
compared to the control group. Additionally, children with
CHD were more frequently reported as unable to communicate
their dental problems to the dentist (57.1% vs. 34.8%, p =
0.011). The next factor is the parental factors; parents of
children with CHD cited a lack of time to bring their child
to the dental clinic (50.7% vs. 29.9%, p = 0.014) and not
knowing where to seek dental treatment (23.9% vs. 6.2%, p =
0.005) as significant barriers. No significant differences were

observed regarding financial constraints as a barrier between
the two groups. Similarly, no significant differences were
found between the groups for the environmental factors such as
transportation problems, distance to dental clinics, or waiting
times, indicating that environmental factors did not pose a
major barrier for either group. In contrast with the service
provider factor, parents of children with CHD reported that
dentists were unwilling to treat their children more frequently
than the control group (20.3% vs. 3.0%, p = 0.002). Addi-
tionally, unpleasant behavior by dental staff was reported as a
barrier by more parents in the CHD group (13.6% vs. 3.0%, p
=0.045).

4. Discussion

This study aims to evaluate the oral health needs, barriers to
dental care, and oral health status of Malaysian children with
CHD compared to a healthy control group.

The socio-demographic characteristics of children with
CHD in this study are consistent with findings from a study
conducted in the southern Malaysia state of Johor, which
reported a slightly higher prevalence of CHD among females
(51%) compared to males (49%) [17]. However, a systematic
review of CHD by Liu ef al. [21] indicated comparable
incidence rates between both sexes. Additionally, the ethnic
distribution in this study reflects the pattern reported in Johor
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TABLE 6. Barriers to dental care among children.

Variables

Barriers the child faced regarding receiving dental treatment
Afraid of the dentist

Anxious during dental treatment

Unable to communicate with the dentist about a dental problem 36  57.1 23 34.8

Uncooperative/Difficult behavior

Barriers you faced as parents when seeking dental treatment for your child

Unable to afford treatment
No time to send the child to the clinic
No one else is able to send the child

Do not know where to seek dental treatment

Barriers in the environment get dental treatment for your child

Transportation problem
Distance too far

Too long waiting time

Barriers from service providers in getting dental treatment for your child

The dentist was unwilling to treat my child
Inadequate facilities

The dentist/staff were unpleasant

CHD Group Control Group

(n=167) (m=67) p-value
n % n %
47 746 25 37.9 <0.001*
49 778 36 54.5 0.005%*

0.011*

4 710 27 41.5 <0.001*
22 328 24 35.8 0.716
34 507 20 29.9 0.014*
36 537 25 37.3 0.056
16 239 4 6.2 0.005%*
13 194 8 11.9 0.235
21 313 19 28.4 0.706
32 478 29 44.6 0.717
12 203 2 3.0 0.002*
7 11.9 3 4.5 0.189¢
8 13.6 2 3.0 0.045%*

“Fisher’s Exact Test; *p-value is significant at p < 0.05. CHD: congenital heart disease.

[22], with Malay children being the predominant group,
followed by Chinese and Indian children.

In this study, most participants for both CHD and control
groups were mothers. While research indicates a significant re-
lationship between parental gender and oral health knowledge,
with mothers being more aware than fathers [23], this study
did not assess this relationship, as it focused on children’s oral
health needs, status and barriers to care. 35.8% of parents in
the CHD group work in the private sector. Parental occupation
has also been linked to caries prevalence, with children of
skilled workers exhibiting lower DMFT scores than those of
unskilled workers [24]. Additionally, studies in Malaysia,
China and the United States of America have shown that lower
socioeconomic status is associated with a higher risk of dental
caries in children [24-27], emphasizing the socioeconomic
gradient in oral health. In this study, most of the participants
for both groups were from the M40 with an average monthly
salary of RM 4850 to RM 10,959. In Malaysia, the M40 group
represents the middle 40% of households based on income, po-
sitioned between the lower-income (B40) and higher-income
(T20) groups.

In this study, children with CHD exhibited a greater need for
dental care, as reflected in the higher proportion of them who
needed dental check-ups and never visited a dentist compared
to the control group. Studies suggest that regular dental visits
are associated with better oral hygiene, fewer dental issues,
and improved dietary control [28, 29]. Although the parents’
recent dental visit rates were comparable between groups in
this study, parents of control group children were more likely

to perceive the need for dental treatment for their children’s
toothaches than those in the CHD group. This is because
the parents of children with CHD exhibit lower awareness
of the implications of their child’s condition on oral health
[1]. This indicates a higher perceived need for treatment in
the control group, as their parents, whose children visited
the dentist, are more aware of their dental treatment needs.
In contrast with a systematic review published recently, the
study highlighted that while children with CHD may be at
risk for dental issues, the perceived need for treatments like
cleanings and fillings remains similar to that of other children
[14]. In this study, the lack of perceived need for dental
treatment among most parents of children with CHD was
primarily attributed to their perceived absence of dental issues.
Additionally, some parents prioritized their child’s medical
condition over oral health (p = 0.001), indicating that the study
sample may have included children with less severe CHD.
Furthermore, many parents may not recognize the need for
early dental intervention, leading to delayed treatment until
severe issues arise which may lead to the need for extensive
oral rehabilitation under general anesthesia [30].

Despite the lack of a significant association between
dmft/DMFT scores and CHD, children with CHD exhibited
significantly higher gingival index (GI) scores, indicating a
greater prevalence of gingivitis (p = 0.001). This association
was most evident among children aged 10 to 12, where nearly
all in the CHD group had gingivitis, while none in the control
group did. Similar trends were reported in Sudan and Turkey,
where children with CHD had higher GI scores than their
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healthy counterparts [4, 9]. This could be due to younger
children receiving more supervision during tooth brushing,
which tends to decrease as they age. Our findings align
with those of Ali et al. [9], who also reported higher rates
of gingivitis in older children with CHD. Furthermore, this
study has very similar findings to the study done recently in
Turkey, which reported that children with CHD have more
gingivitis than their healthy counterparts, even though the
dental caries experience in the CHD group in the study is
lower than the control [31]. This could be due to children with
CHD having poorer oral health behavior and brushing less
than twice per day [32]. Besides, parental lack of awareness
of the importance of oral health and dental practice in children
with CHD also contributes to poor oral hygiene [33]. The high
prevalence of gingivitis in children with CHD highlights the
need for preventive care and regular dental visits. Integrating
dental services into pediatric cardiology could improve access
and outcomes for this vulnerable group.

This study identified significant child-related barriers to
dental care in children with CHD (p = 0.05), including greater
dental fear, higher anxiety, communication difficulties and
lower cooperation. compared to their healthy counterparts.
These findings align with existing literature suggesting that
children with CHD often experience increased dental anxiety,
likely due to prior hospitalizations and medical interventions
related to their cardiac condition [34, 35]. Behavior manage-
ment challenges are common in children with chronic health
conditions [35, 36], further complicating their access to neces-
sary dental care, which is essential for oral and overall health.
These findings highlight the need for tailored strategies to
manage dental anxiety and improve behavior during treatment
for children with CHD. In this study, parental barriers, such as
time constraints and limited awareness of dental care access,
were consistent with a study [37] highlighting the impact of
unavailable services during free time. In contrast, research
on children with learning disabilities found no association
between lack of knowledge on where to seek care and barri-
ers to dental access [19]. Interestingly, financial constraints
were minimal, likely due to Malaysia’s subsidized healthcare
system, though other studies have identified cost as a signif-
icant barrier [37]. In the present study, transportation and
waiting times were not significant barriers, highlighting the
accessibility of healthcare in the urban city of Kuala Lumpur.
Unlike a study in Iran, where long wait times were a major
obstacle [37], parents in this study did not report issues with
distance or wait times. However, some experienced difficulties
with parking at dental clinics. In our current study, service-
provider-related barriers were significant, as parents perceived
reluctance among dental professionals to treat children with
CHD, reflecting broader concerns about inadequate training
and confidence in managing medically compromised patients
[38—40]. Studies in Malaysia and internationally highlight
gaps in specialty education, leading to limited provider experi-
ence and, in some cases, refusal to treat these children [38—40].
Additionally, Alfaraj in Saudi Arabia identified unfriendly and
incompetent dental staff as key barriers [41]. Consistently,
this study found that unpleasant behavior by dental staff was
significantly associated with difficulties in accessing dental
care for children with CHD.

One limitation of this study is the use of convenience sam-
pling, which may introduce bias. The control group par-
ticipants were recruited from FoDUM dental clinics, where
many already had regular dental visits. To mitigate bias, only
new patients and those seen in on-call cases were included.
Additionally, the cross-sectional design precludes long-term
follow-up. To address this, referral letters were issued to CHD
parents, ensuring access to necessary dental care at Universiti
Malaya. Moreover, as this study was conducted in an urban
area, its findings may not be applicable to children with CHD
in rural areas, where transportation and healthcare accessibility
might be greater challenges. Future research should include
non-urban populations to improve the applicability of these
findings. Furthermore, this study did not account for the
severity of CHD or the impact of common medications such
as diuretics and ACE inhibitors, which could influence oral
health outcomes. Future research should explore these factors
to provide a more comprehensive understanding.

5. Conclusions

In conclusion, this study highlights the significant oral health
needs and barriers to dental care faced by children with CHD.
Comprehensive, multidisciplinary approaches are essential to
improving their oral health outcomes and overall well-being.
Children with CHD are at a higher risk of developing gingivitis
and encounter considerable challenges in accessing regular
dental care due to behavioral issues, parental constraints, and
healthcare system limitations. Although there was no signif-
icant difference in dental caries experience, the elevated gin-
gival index scores and high levels of dental anxiety and unco-
operativeness indicate the need for specialized preventive and
therapeutic strategies tailored to this group. Comprehensive in-
terventions are needed, including targeted education programs
for parents, integrated care involving pediatric cardiologists
and dentists, and enhanced training for dental professionals to
confidently manage children with special healthcare needs.
Future research should investigate the long-term impact of
CHD on oral health and evaluate the effectiveness of specific
interventions designed to improve oral health outcomes in
this population. A multidisciplinary approach is crucial to
improving oral health outcomes and overall well-being for
children with CHD, ultimately reducing the risk of oral and
systemic complications and enhancing their quality of life.
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