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ABSTRACT

Introduction: Primary caregivers of children with cerebral palsy (CP) face challenges in maintaining their children's 
oral hygiene. This study aims to identify the facilitating factors, barriers, and associated factors influencing tooth-
brushing practices among primary caregivers of children with CP. Methods: A cross-sectional study was conducted 
among 81 primary caregivers aged 18 years and above. Sociodemographic data and oral health knowledge, attitude, 
and practices (OHKAP) scores were collected. Facilitating factors and barriers were assessed using environmental 
context and behavior regulation domains. Data were analyzed using IBM SPSS version 27.0. Results: Most caregivers 
were female, with a mean (SD) age of 43.6 (9.34) years, while their children were predominantly male, aged 10.3 
(3.93) years, and commonly diagnosed with diplegia (44.4%). The mean (SD) OHKAP score was 18.75 (2.91), and 
91.4% reported regularly brushing their child’s teeth. The most common facilitating factor was fear of poor oral 
health, while the main barrier was the child’s bad mood. Higher OHKAP scores were significantly associated with 
better toothbrushing skills and toothbrush preferences. Caregiver's sex, relationship with the child, and education 
level were linked to various barriers, including lack of access to oral health information and children's reluctance to 
brush. Conclusion: Various factors influence toothbrushing practices among caregivers of children with CP. Since 
higher OHKAP scores correlate with better toothbrushing skills, targeted caregiver training may improve oral hygiene 
outcomes.
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INTRODUCTION

Children with Cerebral Palsy (CP) are classified as 
having a physical disability that poses considerable 
challenges that can be classified based on the number 
and location of affected limbs with hemiplegia, diplegia, 
or quadriplegia in severe cases. Monoplegia and triplegia 
are less common than other classifications (1,2). The 
global incidence of CP is estimated to range from 1.5 
to over 4 per 1,000 live births (3). In Malaysia, as of 
2022, the Department of Social Welfare (JKM) reported 

674,548 registered Persons with Disabilities (PWD), 
accounting for 2.0% of the country’s total population 
(4). Among these, the physical disability category which 
includes CP had the highest number of registrations, 
totaling 245,015 (4). In 2017, the Department of Statistics 
Malaysia recorded 5,840 CP cases (5), while the Ministry 
of Health (MOH) Malaysia reported 2,766 children 
with special needs (CSNs) in 2012, of whom 215 were 
diagnosed with CP (6). However, there remains a lack of 
comprehensive epidemiological data on children with 
CP in Malaysia, which poses challenges in advancing 
research and oral healthcare service planning.

Children with CP are at significantly higher risk of poor 
oral health outcomes due to a combination of motor 
impairments, reliance on caregivers for oral hygiene, 
and associated medical conditions (7). Globally, 
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previous studies show that children with CP have a 
higher prevalence of dental caries, periodontal disease, 
malocclusion, and gingival overgrowth compared to 
typically developing children (7–9). In the case of severe 
neurological impairment, children with CP increase 
their risk of dental disease due to motor challenges 
and limited oral care (10). Those with epilepsy and on 
anticonvulsant medication are reported to have gingival 
hyperplasia, a known side effect of anticonvulsant 
medication (11). This condition further increases their 
risk of dental disease in addition to undernutrition 
from pseudo-bulbar palsy, dental erosion from 
gastroesophageal reflux disease, and their reliance on 
caregivers for oral hygiene (8,10,11).

These children with CP often partially or fully depend on 
caregivers to perform daily tasks (12). Therefore, effective 
oral hygiene practices such as tooth brushing are crucial 
for caregivers (13). However, most of the previous 
studies have explored general health challenges faced by 
children with CP (7–9), and there is a significant gap in 
understanding the specific factors that facilitate or hinder 
oral hygiene maintenance and the role of caregivers in 
overcoming these challenges. Existing research on oral 
health barriers primarily reflects findings from parents 
of typically developing children (14), overlooking 
the unique difficulties faced by caregivers of children 
with CP. Therefore, research on oral health disparities 
among children with CP remains limited, particularly in 
Malaysia and the broader Southeast Asian region.

A systematic review of normal children identified 
common barriers to toothbrushing, such as difficulty 
managing children’s behaviour, uncertainty about 
supervised toothbrushing practices, and lack of 
appropriate resources, like adapted toothbrushes (14). 
However, studies examining these challenges in the 
context of CP are scarce. A study done by Campanaro 
et al. (15) reported that caregivers of CSNs often 
face multiple constraints, including time limitations, 
behavioural difficulties, and inadequate oral health 
knowledge, all of which hinder effective oral care.

Moreover, limited research explored the impact of 
caregivers’ oral health knowledge, attitudes, and 
practices (OHKAP) on children's oral hygiene outcomes. 
A study found that caregivers with lower OHKAP scores 
struggled to maintain consistent toothbrushing routines 
(13), and those with lower educational levels were less 
likely to ensure their children brushed twice daily (16). 
These findings highlight the critical need for targeted 
interventions to enhance caregivers’ knowledge and 
equip them with practical strategies for overcoming 
daily challenges in maintaining their child's oral 
hygiene. Despite evidence that increased caregiver 
awareness can improve oral health outcomes, research 
addressing the practical barriers they face such as time 
constraints, behavioral challenges, and the additional 
medical needs of children with CP remains insufficient. 

While previous studies have explored general oral 
health challenges among children with CP, no known 
research has specifically examined the facilitating 
factors and barriers to toothbrushing and the association 
with OHKAP and caregivers’ profiles. Thus, this study 
aims to determine the factors that facilitate and hinder 
toothbrushing practices  among caregivers of children 
with CP,  and to examine their association with OHKAP 
as well as caregiver profiles in Kelantan. By identifying 
these key factors, this research intend to fill the gaps in 
the existing literature and inform targeted interventions 
to improve oral health outcomes for children with CP in 
Malaysia.

MATERIALS AND METHODS

A cross-sectional study was conducted at Community 
Rehabilitation Centers (CBR) in Kelantan from April 
to May 2024. The total number of children with CP 
registered in CBR centres during this period served as 
the basis for the sampling frame. The source population 
consisted of  primary caregivers (aged 18 years and 
above) of children with CP (aged 17 years and younger) 
who were attending the CBR centres in Kelantan. The 
sampling frame was based on the inclusion criteria and 
exclusion criteria. This study included primary caregivers 
of children with CP of all types based on physiological, 
topographical, and functional capacity. They are also 
able to understand Bahasa Malaysia (BM) as well as able 
to read and write. However, the primary caregivers with 
physical and mental disabilities were excluded from 
this study as these conditions affected their OHKAP 
as well as their children with CP. The sample size was 
determined based on the study by Campanaro et al 
(2014), who reported that 38% of the facilitating factors 
were related to child cooperation among caregivers 
(15). To achieve 80% power at a 0.05 significance level, 
a total of 91 caregivers are required in this study. With 
the anticipation of 20% would be uncooperative, a total 
of 109 primary caregivers were required in this study. 
Thus, the universal sampling method was applied since 
only a total of 81 children with CP and their primary 
caregivers were eligible to be selected to participate in 
this study during the data collection period. 

A self-administered questionnaire in BM comprised 
four sections: Section 1 on sociodemographic profiles 
of primary caregivers and children with CP, Section 
2 on primary caregivers' OHKAP, Section 3 on the 
facilitating factors and Section 4 on the barriers towards 
toothbrushing for children with CP. 

Section 1(a) consists of the sociodemographic profile 
of the primary caregivers with CP. This includes 
the following: age, sex, ethnicity, relationship with 
the children with CP, caregiver's education level, 
occupation, household income per month (MYR), 
and source of oral health information. The household 
income was further categorised into B40 (less than 
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MYR4,849), M40 (between MYR4850 and MYR10,959), 
and T20 (more than MYR10,960) (17). Meanwhile, 
Section 1(b) consists of the sociodemographic profile of 
children with CP, including the following: age (in years), 
sex (male and female), ethnicity (including Malay, 
Chinese, Indian, and others), presence of other medical 
problems (with 'yes' or 'no' answers, and specifying 
the type if applicable), and classification of CP by body 
part (Monoplegia, Hemiplegia, Diplegia, Triplegia, and 
Quadriplegia). 

Section 2 includes the OHKAP questionnaire which was 
adapted from a validated, self-administered version in 
Bahasa Malaysia (BM) developed by Misran et al. (14). 
Additional questions specific to caregivers of children 
with CP were developed based on the study by Dougherty 
et al. (2). The adapted questionnaire underwent content 
and response process validation to ensure its relevance 
and clarity for the target population.

The BM OHKAP questionnaire consists of a total of 29 
items which divided into three main components which 
are Section 2(a) on oral health knowledge (OHK), Section 
2(b) on oral health attitude (OHA), and Section 2(c) on 
oral health practices (OHP). The OHK section comprised 
eight questions assessing caregivers' understanding of 
oral health. The OHA section included four questions 
measuring caregivers' perceptions and beliefs about 
oral health. The OHP section was divided into two 
subsections: evaluating caregivers’ oral hygiene (eight 
questions), and assessing their toothbrushing practices 
for their children with CP (nine questions).

As for the scoring system, responses to the OHK section 
were recorded as “Yes,” “No,” or “Do not know.” 
Correct answers were assigned a score of 1, while 
incorrect and “Do not know” responses were scored 
0, given the total OHK score ranged from 0 to 8. The 
OHA section required participants to respond with 
either “Agree” or “Disagree.” Positive attitudes were 
scored as 1, whereas negative attitudes were scored as 
0. The total attitude score ranged from 0 to 4. For the 
OHP section, six multiple-choice questions regarding 
caregivers' oral health practices were scored on a scale 
of 0 to 1 each, while two yes/no questions were scored 
as 1 or 0, respectively. This resulted in a total possible 
score ranging from 0 to 7, as one question serves only 
as a guiding question and is not scored. The subsection 
on caregivers' oral health practices toward their children 
with CP consists of nine questions, with a total score 
range of 0 to 7, as two questions serve only as guiding 
questions and are not scored. The total OHKAP score 
was calculated by summing the scores from all three 
components, giving a total score range of 0 to 26. A 
higher score indicates better OHKAP.

Sections 3 and 4 on facilitating factors and barriers 
towards toothbrushing are divided into Domain 1 (D1): 
environmental context and Domain 2 (D2): behavior 

regulation. For the facilitating factors, the subdomain for 
D1 is the factors that make it easy for parents to brush 
their child at home, which consists of ten items. The 
subdomain for D2, which is the factors that encourage 
the children to brush at home, consists of seven items. 
Meanwhile, for barriers towards toothbrushing, the 
subdomain for D1 is the difficulty during brushing a 
child's teeth, consisting of four items, and the subdomain 
for D2, which is the child's reason for not brushing their 
teeth, consists of eight items. The questionnaires for 
facilitating factors and barriers towards toothbrushing 
were developed based on literature reviews (14,15,18). 
These sections underwent content validation and 
response process validation based on Yusof (2019) 
(19,20). The content validation score was S-CVI/Ave = 
0.99, S-CVI/UA = 0.94, and the face validation score 
was S-FVI/Ave = 0.97, S-FVI/UA = 0.85, which both 
were indicated as good (21). The items with unclear 
terms were clarified by reconciliation with two dental 
public health specialists.

Permission was obtained from the Department of Social 
Welfare (JKM) (Reference letter: JKMM 100/12/5/2:2024 
/ 006) and ethical approval from the Human Research 
and Ethics Committee of Universiti Sains Malaysia 
(JEPeM Code: USM/JEPeM/KK/24010075) to conduct a 
study at the CBR Center. An informed letter was sent to 
CBR centers in Kelantan with registered children with 
CP. Consequently, meetings were arranged with the 
CBR coordinator and primary caregivers of children 
with CP. During the sessions, the researcher introduced 
the study, emphasizing its goals and the data collection 
process. Primary caregivers were assured that their 
participation was voluntary and confidential, and 
they could withdraw anytime. Furthermore, informed 
consent forms were provided prior to distributing the 
questionnaires, ensuring each participating caregiver 
consented. The researcher assisted participants in 
completing the questionnaires, which took 15-20 
minutes. For caregivers unable to attend in person 
due to transportation or family care responsibilities, 
permission was obtained to conduct the study at their 
homes. Meanwhile, new appointments were scheduled 
for data collection at their home for those unavailable 
due to work commitments. An honorarium was provided 
to each caregiver as recognition for their contribution. 
Data analysis was performed using IBM SPSS version 
27.0. Data was explored using descriptive statistics for 
each variable. Categorical variables were summarized 
in frequency and percentage (%), and the continuous 
variables were summarised in mean and Standard 
Deviation (SD) or median and Interquartile Range (IQR). 
The total OHKAP score was treated as a continuous 
variable rather than being categorized into discrete 
groups. 

The statistical analyses used were independent t-test 
(OHKAP score  and age) and chi-square test (primary 
caregivers' profiles: sex, age, relation to children 
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with CP, education level, and household income) to 
determine the factors associated with the facilitating 
factors and barriers towards toothbrushing. The level of 
significance was set at 0.05 (two-tailed).

RESULT

The study included 81 primary caregivers of children 
with CP, as provided in Table I. Most of the primary 
caregivers were female (85.2%), with a mean (SD) age 
of 43.6 (9.34) years. Most were Malay (98.8%), with 
mothers comprising the majority of primary caregivers 
who participated in this study. The median (IQR) 
monthly household income was 2000.00 (3739.50) 
MYR, with 75.3% representing the B40 income earners. 
Meanwhile, sociodemographic profiles of children with 
CP presented that most of them were male (63.0%), 
with a mean age of 10.3 (SD = 3.93) years. In addition, 
the majority of the children were Malay (98.8%), and 
32.1% of the caregivers reported that their children 
had additional problems such as epilepsy and asthma. 
The classification based on affected body parts varied, 
with diplegia being the most common (44.4%) and 
quadriplegia (29.6%). Challenges encountered during 
toothbrushing included biting the toothbrush (23.9%) 
and difficulty closing their mouth and opening it (21.2% 
each). However, none reported running away, reflecting 
their lower limb disabilities.

Table I: Sociodemographic profiles of the caregivers and 
children with CP (n=81)

Profile n (%)

Caregiver’s profile

Sex

Male 12 (14.8)

Female 69 (85.2)

Age (years)a 43.6 (9.34)

Ethnicity

Malay 80 (98.8)

Others 1 (1.2)

Relation with children with CP

Mother 61 (75.3)

Father 12 (14.8)

Grandmother 5 (7.4)

Sister 2 (2.5)

Caregiver’s education level

Tertiary 22 (39.5)

Upper secondary 36 (44.0)

Lower secondary 6 (7.4)

Primary 7 (8.6)

Not formal education 0 (0.0)

Profile n (%)

Occupation

Government sector 22 (27.2)

Private sector 6 (7.4)

Housewife 34 (42.0)

Self- employed 13 (16.0)

Unemployed 6 (7.4)

Household income per month (MYR)b 2000.00 
(3739.50)

Category of Household incomec

Category B40 61 (75.3)

Category M40 18 (22.2)

Category T20 2 (2.5)

Source of information

Doctor / Nurse / Healthcare worker 62 (76.5)

Television / Radio 10 (12.3)

Newspaper / reading materials 10 (12.3)

Internet 36 (44.4)

Family / Friends 16 (19.8)

Others 6 (7.4)

Children with CP

Sex

Male 51 (63.0)

Female 30 (37.0)

Age (years)a 10.3 (3.93)

Ethnicity

   Malay 80 (98.8)

   Others 1 (1.2)

Other medical problem

No 55 (67.9)

Yes 26 (32.1)

Classification based on body part

Monoplegia 3 (3.7)

Hemiplegia 4 (4.9)

Diplegia 36 (44.4)

Triplegia 14 (17.2)

Quadriplegia 24 (29.6)

Problems encountered during toothbrushing by 
children with CP:

Close mouth 24 (21.2)

Turn head away 20 (17.7)

Run away 0 (0.0)

Cry loudly 5 (4.4)

Tongue push toothbrush 15 (13.3)

Bite toothbrush 27 (23.9)

Chew toothbrush 6 (5.3)

Difficulty to open mouth 24 (21.2)

Gag 14 (12.4)
amean (SD)
bmedian (IQR)

ccategory B40 (<RM4,849), M40 (between RM 4850 and RM 10,959), T20 (> RM 10,960)
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Table II indicates the OHK and OHA of primary 
caregivers of children with CP, with a knowledge 
score of 6.38 (SD = 1.54) and an attitude score of 3.73 
(SD = 0.47). Meanwhile, Table III portrayed the OHP 
score of the primary caregivers and the OHP score of 
primary caregivers toward their children with CP, with 
a mean score of 4.40 (SD = 1.29) and 3.95 (SD = 1.36), 
respectively. The total mean score of OH practice was 
8.36 (SD = 2.11), which resulted in the total mean score 
for oral health KAP score of 18.75 (SD = 2.91) of 26. The 
Table II: Oral Health Knowledge and Attitude of Caregivers 
of Children with CP (n=81)

Oral Health Knowledge n (%)

Dental plaque is formed by colonization of 
bacteria trying to attach themselves to the 
tooth’s smooth surface

Yes 62 (76.5)

No 3 (3.7)

Do not know 16 (19.8)

Dental caries mainly caused by the bacteria

Yes 71 (87.7)

No 0 (0.0)

Do not know 10 (12.3)

Having sugars can lead to the dental caries 

Yes 79 (97.5)

No 0 (0.0)

Do not know 2(2.5)

The fluoride toothpaste is good for preventing 
dental caries 

Yes 67 (82.7)

No 5 (6.2)

Do not know 9 (11.1)

Bacteria was one of the reasons causing the 
gingivitis 

Yes 72 (88.9)

No 2 (2.5)

Do not know 7 (8.6)

Gingival bleeding is normal when tooth is 
brushed

Yes 33 (40.7)

No 36 (44.4)

Do not know 12 (14.8)

Toothbrushing is an important way to prevent 
gingival bleeding

Yes 59 (72.8)

No 9 (11.1)

Do not know 13 (16.0)

Hand dexterity relates to the effectiveness of 
toothbrushing

Yes 71 (87.7)

No 2 (2.5)

Do not know 8 (9.9)

Total knowledge scorea 6.38 (1.54)

Oral Health Attitude n (%)

Regular dental check-ups prevent dental 
problems 

Agree 79 (97.5)

Disagree 2 (2.5)

The condition of my teeth is greatly important 
to me

Agree 80 (98.8)

Disagree 1(1.2)

The condition of my teeth has been decided 
since birth and has no relation to self-care

Disagree 64 (79.0)

Agree 17 (21.0)

Self-care is important for preventing dental 
problems

Agree 79 (97.5)

Disagree 2 (2.5)

Total Attitude scorea 3.73 (0.47)
amean (SD)
Knowledge score: Min = 0, Max = 8
Attitude score: min=0, max= 4

CONTINUE

Table III Oral Health Practice of Caregivers of Children 
With CP(n=81)

Oral Health Practice of Caregivers of Children with CP

Variables n (%)

Frequency of toothbrushing

More than once a day 72 (88.9)

Once a day 7 (8.6)

Seldom or do not brush 2 (2.5)

Type of toothpaste

Fluoridated toothpaste 70 (86.4)

Unfluoridated toothpaste 4 (4.9)

Have no idea 7 (8.6)

Frequency of using dental floss at least once a day

Yes 16 (19.8)

No 65 (80.2)

Frequency of sugar consumption

More than once a day 47 (58.0)

Less than once a day 1 (1.2)

Once a day 33 (40.7)

Experience of toothache in the previous 12 months

No 39 (48.1)

Often 42 (50.6)

Always -

Action taken if there is toothache

Nothing 4 (4.9)

Took medication 30 (37.0)

Went to the dentist for treatment 46 (56.8)

Others 1 (1.2)

CONTINUE
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Oral Health Practice of Caregivers of Children with CP

Variables n (%)

Ever seen a dentist or dental nurse

No -

Yes
81 

(100.0)

Last dental visit

Less than a year ago 42 (51.9)

1 to 2 years ago 14 (17.3)

More than 2 years ago 25 (30.8)

1Practice scorea 4.40 
(1.29)

Oral health practice of caregivers towards their children with CP

Toothbrushing practice among children with CP (with or without 
assistance)

Yes 74 (91.4)

No 7 (8.6)

Amongst caregivers that practice toothbrushing on their children 
with CP (n=74)

Assistance during toothbrushing with children with CP

Yes
66 

(89.2)

No
8 

(10.8)

Type of toothbrush used on their children with CP

Manual toothbrush
70 

(94.6)

Modified 4 (5.4)

Electric -

Type of bristle used on their children with CP

Soft bristle
57 

(77.0)

Medium
17 

(23.0)

Hard -

Frequency of toothbrushing on children with CP in a 
day

Once 22 (29.7)

2 times 43 (58.1)

≥ 3 times 9 (12.2)

Frequency of toothbrushing on children with CP at 
night in a week

Everyday 28 (37.8)

6 times / week -

5 times / week 1 (1.4)

4 times / week 1 (1.4)

3 times / week 7 (9.5)

2 times / week 5 (6.8)

1 time / week 6 (8.1)

Never 26 (35.1)

Oral Health Practice of Caregivers of Children with CP

Replacement of toothbrush

When the bristles become frayed with use 43 (58.1)

˃3 months 31 (41.9)

Children with CP’s last dental visit

Within 6 months 28 (37.8)

6 months to 1 year 11 (14.9)

1 – 2 years 6 (8.1)

More than 2 years 13 (17.6)

Never 16 (21.6)

Reason for the last dental visit (n=58)

Toothache 8 (13.8)

Dental trauma 0 (0.0)

Went for dental visit due to other oral health problem 14 (24.1)

Referral 36 (62.1)

Regular dentals check up 0 (0.0)

2Practice scorea 3.95 
(1.36)

Total Practice scorea 8.36 
(2.11)

Total KAP Mean Score 18.75 
(2.91)

amean(SD)
1Practice  score: min=0, max=7
2Practice score: min=0, max=7
Total Practice score : min =0, max 14
Total KAP Mean score: min=0, max=26

CONTINUE

high mean score indicates a better OHKAP.
Fig. 1 illustrates factors that facilitate toothbrushing 
practices among primary caregivers of children with 
CP, which contain two domains: environmental context 
(D1) and behavior regulation (D2). The most common 
facilitating factors towards toothbrushing identified in 
D1, which focuses on factors that ease parents to brush 
their child, are fear of poor oral health (97.6%) and 
family support (92.6%). In D2, which concerns factors 
encouraging children to brush at home, advice from 
dental professionals (67.9%) and preferring specific 
toothbrush types (66.6%) were mostly reported.

Fig. 1: Facilitating factors towards toothbrushing practices among 
primary caregivers of children with CP
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Fig. 2 portrays the barriers to toothbrushing among 
caregivers of children with CP. The first domain (D1), 
which focuses on difficulty during brushing children, 
lack of access to oral health information (24.7%), 
and lack of time (21.0%), were identified as the most 

Fig. 2: Barriers towards toothbrushing practices among primary caregivers of children with CP

common barrier towards toothbrushing. Meanwhile, 
the D2 focuses on the child's reason for not brushing 
their teeth. Notably, the most reported barriers were the 
child's bad mood (56.8%), forceful brushing by parents 
(38.3%), and the child is not liking to put anything in 
their mouth (32.1%).

Table IV presents the association between various factors 
(OHKAP, primary caregivers' profiles including sex, 
age, relation to child, education level, and household 
income) and the facilitating factors of toothbrushing. 
Among primary caregivers who agreed that their skills 
in toothbrushing facilitate the practice, the mean (SD) 
OHKAP score was significantly higher [19.31 (2.79)] 

compared to those who did not agree [17.05 (2.66), 
p-value = 0.002]. Similarly, caregivers who agreed 
that their children preferred the type of toothbrush had 
a significantly higher mean (SD) OHKAP score [19.39 
(2.58)] compared to those who disagreed [17.85 (3.22), 
p-value = 0.037]. For other factors within this domain, 
there were no significant differences in OHKAP scores 
(p > 0.05). 
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Table V explores factors (OHKAP, primary caregiver 
profiles: sex, age, relation to children with CP, education 
level, and household income) associated with barriers 
to toothbrushing. There was a statistically significant 
difference between OHKAP mean scores and the barrier 
of children not wanting to brush their teeth. Caregivers 
with higher mean (SD) OHKAP scores [19.38 (2.88)] 
disagreed that children do not want to brush compared 
to those who agreed [17.52 (2.64)], (p-value = 0.013). 
Other than that, there was a significant association 
between the sex of primary caregivers and several 
barriers, whereby more females disagreed that lack of 

access to oral health information was one of the barriers 
(p=0.025). Meanwhile, more females agreed with the 
barrier of the child's bad mood (p=0.041) and forceful 
brushing by parents (p=0.006). Regarding the relationship 
to children with CP, there were significant associations 
between mothers who agreed that lack of access to OH 
information (p=0.039), the child's bad mood (p=0.007), 
and forceful brushing by parents (p=0.006) were the 
barriers compared to fathers. Additionally, primary 
caregivers with higher education levels demonstrated 
a significant association with the barrier of children's 
reluctance to brush in the bathroom (p=0.033). 
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DISCUSSION

A cross-sectional study was conducted in Kelantan 
from April to May 2024 at CBR under the Disabled 
Development Department (JPPWD), JKM. The study 
focused on children with CP who had been enrolled in 
CBR since their early age for rehabilitation and training 
in motor skills, cognitive development, and activities 
of daily living. These children typically begin attending 
CBR shortly after diagnosis, often around the age of 
diagnosis, to receive multidisciplinary therapies tailored 
to their specific needs. 

Sociodemographic profiles of the caregivers of children 
with CP
Most of the 81 primary caregivers were female, and their 
mean age was 43.60 years, similar to the study reported 
by Bizarra et al. (2022). This indicates a consistent 
demographic trend across diverse study populations 
(22–24). In particular, most primary caregivers of 
children with CP were mothers (75.3%), consistent 
with studies revealing mothers as the predominant 
caregivers, followed by fathers (15,22). Additionally, 
most primary caregivers in this study had achieved 
upper secondary education (44.0%) and belonged to the 
B40 income group (75.3%). While this finding reflects 
the socioeconomic profile of caregivers in our sample, 
studies conducted in Kelantan and Negeri Sembilan 
have similarly reported that caregivers of children with 
CP often come from lower socioeconomic backgrounds 
(25,26). Moreover, most caregivers (76.5%) received oral 
health information from healthcare workers, consistent 
with previous studies (27). This effective communication 
by healthcare workers builds trust and act as a source 
of reliable information, essential for better healthcare 
outcomes (28). 

Sociodemographic profiles of the children with CP
This study included 81 children with CP with a mean age 
of 10.3 years and mostly male (63%), consistent with the 
higher male prevalence in other studies (23,25,29,30). 
Diplegia and quadriplegia were the most common 
classifications, aligning with previous research (22). 
While 32.1% had other medical issues like epilepsy 
and asthma, most of the children did not. Furthermore, 
epilepsy, a common comorbidity, affects up to 49% of 
children with CP in some studies (22). Children with 
CP commonly face challenges during toothbrushing, 
such as biting the toothbrush, closing their mouth, or 
difficulty opening it, consistent with a study in Lisbon 
reporting closed mouth as the most frequent issue (24). 
Unlike children with Down Syndrome, who often turn 
their heads away, these behaviors in CP likely stem from 
motor control and coordination difficulties, affecting lip 
and jaw movement necessary for effective toothbrushing. 
However, none of the  caregivers reported children 
running away during toothbrushing, possibly due to 
mobility limitations from quadriplegia or diplegia types 

of CP.
Oral Health Knowledge, Attitude, and Practices 
(OHKAP) 
Regarding the OHK, most  of the caregivers were 
aware of the link between sugars and dental caries. 
This awareness may be attributed to ongoing public 
health campaigns and dental health education provided 
by healthcare workers, as noted in previous studies 
(29). Additionally, there were mixed opinions on the 
normalcy of gingival bleeding during toothbrushing, 
highlighting the need for more education on periodontal 
health (32). While caregivers generally exhibited positive 
oral health attitudes, their knowledge did not always 
translate into practice, as many failed to implement 
recommended habits such as regular dental visits and 
sugar intake reduction (16). In terms of OHP, caregivers' 
actual oral health habits and their care for children 
with CP varied. While most assisted their children with 
toothbrushing, adherence to recommended practices 
like brushing twice daily and regular dental visits was 
inconsistent. Some caregivers cited difficulties in night-
time toothbrushing, indicating the need for support in 
overcoming obstacles to oral health care (29). 

Facilitating factors towards toothbrushing 
Our study discovered that caregivers primarily brush 
their children's teeth out of fear of poor oral health, 
aligning with research emphasizing the role of 
understanding risks in promoting oral hygiene (14,33). 
However, studies on CSNs suggest that caregivers 
prioritise other factors over oral health concerns (15). 
Family support emerged as a crucial facilitator, echoing 
research demonstrating that positive reinforcement 
encourages healthy hygiene habits (14,34). Additionally, 
many caregivers also thought that brushing teeth was a 
good way to prevent oral health issues, as reported in 
our study. Some parents of typically developing children 
occasionally blame tooth decay were due to genetic 
factors rather than oral hygiene alone (34).
Other than that, most primary caregivers believe their 
children are likely to have oral health issues, suggesting 
a significant concern about their children's oral health. 
This is consistent with a review indicating that parents 
who understand and know about oral health are more 
likely to brush their children's teeth (14). These caregivers 
also recognized the difficulties faced by children with 
CP, such as developmental enamel deficiencies resulting 
from prenatal infections, which increase the likelihood 
of oral health issues (8). Furthermore, primary caregivers 
asserted that as their confidence and skills grew over 
time, they discovered that brushing got simpler  and 
easier with practice and became a natural part of their 
daily routine (15).

Barriers towards toothbrushing
In this study, most primary caregivers of children 
presented a lower level of agreement with a barrier 
to toothbrushing, likely because they felt capable of 
handling the task. Despite improving toothbrushing rates 
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among children with CP which are in agreement among 
those in Japan and Sudan, oral health issues like dental 
caries and gingivitis remain higher than those without 
CP (29,35). Possible reasons for this trend include 
caregivers' ineffective toothbrushing practice and other 
factors like diet and medication (36). In addition, the 
caregivers often prioritise the general health of children 
with CP over their oral health (37). Even though our study 
reported that 91.4% of children with CP brushed their 
teeth, additional investigation is required to understand 
the underlying reasons for this problem.
Primary caregivers mostly identified their child's mood 
as the main barrier to toothbrushing, echoing findings 
from previous research (14,15). Some children resist 
brushing, either actively refusing or being uncooperative. 
However, those studies suggest that children respond 
more positively when toothbrushing is presented as 
a task they can control. Due to impaired motor skills, 
children with CP may rely heavily on caregivers, making 
caregiver involvement are vital for their rehabilitation.

Interestingly, lack of time was not a significant 
concern for most of the caregivers. This contrasts with 
previous studies where lack of time was a top barrier, 
possibly due to different caregiver demographics (15). 
Additionally, caregivers did not find oral hygiene tool 
costs prohibitive, prioritizing other expenses like diapers 
and nutritional needs. Nonetheless, CP's chronic nature 
poses financial challenges, potentially limiting access to 
necessary services (38).

The factors (OHKAP, primary caregivers' profiles: sex, 
age, relation to children with CP, education level, and 
household income) associated with the facilitating 
factors towards toothbrushing.
Primary caregivers with higher OHKAP scores were 
more likely to agree that skills and toothbrush preference 
facilitated toothbrushing. This aligns with research 
showing that informed parents support supervised 
toothbrushing due to their understanding of proper 
technique and tools for effective oral care (14). However, 
other studies found that self-efficacy does not always 
translate to consistent brushing, highlighting a gap 
between intention and practice (28). Additionally, more 
females viewed toothbrushing as cost-effective than 
males, likely due to their role in managing household 
finances and education level influences willingness to 
pay for oral healthcare, with higher-educated caregivers 
recognizing the cost-saving benefits of toothbrushing. 
Neglecting oral hygiene can lead to costly treatments, 
adding financial strain (40). Other than that,, caregivers 
must bear expenses for nutritious diets and medical 
needs, with many reporting hospitalizations or 
additional treatments (41). Younger caregivers agreed 
that suitable toothbrushes facilitate brushing for 
children with CP which support generational attitudes 
influence shopping habits, guiding targeted product and 
advertising strategies (42). Our study also underscores 
the role of primary caregivers in children’s oral health. 

Regardless of their relationship with the child, providing 
caregivers with education and practical skills can 
enhance children’s oral health and foster collaboration 
with healthcare professionals (38). 

The factors (OHKAP, primary caregivers' profiles: 
sex, age, relation to the child, education level, and 
household income) associated with the barriers towards 
toothbrushing.
Caregivers with higher OHKAP scores disagreed with 
barriers such as children refusing to brush. Positive oral 
health knowledge and experiences foster appropriate 
behavior, with caregivers serving as role models (16). 
Their positive influence also reduces challenges like 
distractions and forceful brushing (15). However, 
caregivers with higher OHKAP scores acknowledged 
that a child’s bad mood can be a barrier. Studies show 
that children with CP often resist brushing, necessitating 
constructive parenting techniques such as explaining 
oral health in simple terms which requires caregivers to 
have sufficient knowledge to communicate effectively 
(43). Most female caregivers did not perceive lack of 
access to oral health information as a barrier, as younger 
caregivers frequently seek online resources, improving 
their awareness and navigation of oral hygiene practices 
(44). Additionally, the strong association between 
caregiver sex and a child’s mood highlights the 
emotional labour mothers invest in managing brushing-
related challenges (14,43). Many female caregivers also 
rejected forceful brushing, recognizing its potential to 
worsen resistance (14).

This study found that caregiver-child relationships 
influence perceived barriers, with many mothers citing 
children's poor behavior as a key challenge. However, 
they did not see access to oral health information or 
forceful brushing as major barriers, likely due to available 
digital resources and local clinics (14,44). Addressing 
these emotional aspects is crucial for families of children 
with CP. Across all education levels, caregivers reported 
brushing their children’s teeth primarily in the bathroom, 
aligning with studies showing that while many parents 
prefer this setting, others choose alternative spaces 
like bedrooms or living rooms to enhance comfort and 
engagement (45). Our analysis found no significant 
association between household income and perceived 
barriers. However, most caregivers, regardless of 
income, identified a child’s bad mood as a barrier. 
Thus, caregivers can better manage their child's mood 
by using techniques that enhance communication, 
offer positive reinforcement, and create a supportive 
environment (34). Effective communication strategies, 
including the Communication Function Classification 
System (CFCS), can help caregivers manage their child’s 
mood. For children with higher communication abilities 
(Levels I–II), verbal praise and active listening are 
effective, while those with lower abilities (Levels III–V) 
benefit from visual aids and alternative communication 
methods (46). Creating a supportive environment with 
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positive reinforcement fosters effective communication 
and emotional well-being across all CFCS levels.

Practical Implications, Recommendations and 
Limitation
There is “no one size fits all" approach to patient 
education as each patient has various learning demands 
(47). Therefore, oral health education materials 
and interventional activities should be customised 
and written at a reading level appropriate for most 
caregivers' educational backgrounds (47). Our study 
found that caregivers with higher OHKAP scores were 
more  confident in managing their child's brushing and 
choosing suitable toothbrushes, underscoring the need 
for structured interventions. Implementing interactive 
brushing workshops and regular healthcare follow-ups 
at CBRs can enhance adherence to oral hygiene routines. 
Research by Angarita et al. (48) and Aliakbari et al. (14) 
supports this, showing that interactive workshop and 
home-based training significantly improve caregivers' 
knowledge and supervised brushing practices, leading 
to better oral health outcomes.
These programs should also address gender-specific 
needs, as more female caregivers in our study viewed 
toothbrushing as cost-effective way to reduce oral care 
expanses. Since female caregivers often bear greater 
emotional and household responsibilities, structured 
workshops and follow-ups can boost their confidence 
and lessen their caregiving burden (49). Similar 
to interprofessional skills workshops for dementia 
caregivers by Prado et al. (50), which have been shown 
to enhance caregiver confidence and preparedness 
in managing complex care tasks, hands-on brushing 
workshops can equip caregivers with practical skills 
to improve their child’s oral health management. To 
enhance program effectiveness, educational materials 
should be accessible, using simple language and 
infographics to aid comprehension, especially for 
caregivers with lower literacy levels (47). Providing 
patient education packets before clinic visits can further 
support learning, as illustrated materials significantly 
improve understanding, particularly for individuals with 
limited reading skills. Combining interactive training 
with visual resources can strengthen caregivers' oral 
health management skills, benefiting children with CP.
However, there are some limitations in this study. First, 
due to the low prevalence of CP , potential selection bias 
may have occurred because the caregivers attending 
CBRs may have greater healthcare access, which may 
limit the study’s generalizability. Future studies should 
include diverse settings to improve representativeness. 
Second, caregiver recall bias could affect the accuracy 
of reported experiences and challenges, making 
the findings less applicable to broader populations. 
Future research could use objective measures like 
direct observation to improve accuracy. Third, social 
desirability bias may have led caregivers to report more 
favourable oral health practices. Anonymous surveys 
and validated assessment tools could help minimize this 

bias.
Additionally,  there was a discrepancy between the 
estimated sample size and the final sample, as only 81 
eligible primary caregivers were available. Although the 
sample was obtained from a single institution, which 
is CBR, it encompassed all CBR centres in Kelantan 
to ensure comprehensive coverage of this population. 
However, the inherent limitation in sample availability 
may have slightly reduced statistical power, potentially 
affecting the detection of smaller effect sizes. Despite 
this, universal sampling minimized selection bias, and 
the findings remain representative within the Kelantan 
CBR context. Future studies with a larger sample, 
possibly including caregivers from other settings to 
enhance generalizability

CONCLUSION

Most of the primary caregivers of children with CP 
were reported to have a common facilitating factor 
and barrier, which was fear of poor OH and the child's 
bad mood, respectively. In particular, toothbrushing 
skills and preferences for toothbrushes were associated 
with higher OHKAP scores. Furthermore, caregivers' 
sex and relationship with the child were associated 
with several barriers, such as lack of access to oral 
health information, the child's bad mood, and forceful 
brushing. Additionally, education level was linked to 
children disliking brushing in the bathroom. 
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