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ABSTRACT

Introduction: School students are young adolescents who are in a period of acquiring good oral hygiene habits that 
are practised as they grow up. This study aimed to determine the association between oral health knowledge, attitude 
and practices (KAP) of the adolescents and their dental plaque maturity status. Methods: A cross-sectional study was 
conducted among 174 school students aged 13 to 14 years in Kota Bharu, Kelantan. The oral health knowledge, 
attitude and practices were assessed by self-administered questionnaires, while the dental plaque maturity status was 
assessed using GC Tri Plaque ID gel TM (TPID). The data were analysed using IBM SPSS version 24.0. Results: The 
mean (SD) for knowledge and attitude score of the students were 4.69 (1.44) and 3.63 (0.63), respectively. The mean 
(SD) dental plaque maturity score (DPMS) of the students was 1.02 (0.55). Students who had answered correctly on 
sugar and practised tooth brushing twice daily had significantly lower mean DPMS as compared to those who had 
answered incorrectly and practised tooth brushing less than twice daily (p<0.05). Conclusion: Adolescents partici-
pated in this study had moderate oral health knowledge and good oral health attitude. Correct knowledge regarding 
sugar and toothbrushing routines of at least twice a day significantly associated with the dental plaque maturity status.
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INTRODUCTION

School student is one of the focused populations for 
oral health education across the globe (1,2). During this 
period of time, they are receptive in establishing healthy 
habits, which will benefit their childhood days and their 
future (2,3). Globally, dental caries and gingivitis are the 
main oral health problems among school students (4,5). 

Dental plaque is found to be one of the factors of dental 
caries and periodontal problems (6,7). Dental plaque 
biofilm mode of maturation allows microbes to survive 
under nutrition-limited conditions for a long period of 
time by establishing food chains among the microbial 
community. Moreover, it contains acid-producing 
bacteria (8). Streptococcus mutans produces acid that 
makes the tooth structure susceptible to dental caries 
(9). Toxin and waste products from bacteria cause 
inflammatory response in gingival tissues that result 
in gingivitis that may lead to periodontitis (6). The 
Malaysian Ministry of Health (MOH) plans multiple 
oral health programmes to give oral health education to 

various target groups, which includes antenatal mothers, 
schoolchildren, adults and the elderly (10). One of the 
programmes is an oral health education programme 
focusing on primary and secondary school students, 
named School Dental Service (SDS). Oral health teams 
consist of dental practitioners and dental nurses who 
continuously visit schools to promote oral health, teach 
students how to perform tooth brushing effectively, 
offer oral health care preventive measures and dental 
treatment like fillings and extractions.

In Malaysia, a study found that only 43.1% of the school 
students in Kuching, Sarawak aged 13 to 16 years had 
oral health knowledge score more than the mean average 
score of 6.22, about 24.4% of the students had visited 
the dentist regularly, and most of the students (95.7%) 
reported to have brushed their teeth at least twice a 
day (11). However, little is known regarding the level 
of Kelantan school children’s oral health knowledge, 
attitude and practice and their dental plaque maturity 
status. The purpose of this study was to determine the 
level of oral health knowledge, attitude and practice; 
and its relationship with the dental plaque maturity 
status of 13- to 14-year-old school students in Kota 
Bharu, Kelantan. This age group was chosen because 
they have acquired oral health education through SDS 
for at least six years during their primary school. The 
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findings of this study could serve as baseline data for 
further improvements in increasing the oral health 
knowledge, attitude and practice of secondary school 
students in Kota Bharu, Kelantan.
 
MATERIALS AND METHODS

This cross-sectional study was conducted in May 2017. 
A sample size of 174 school students aged 13 and 
14 years in Kota Bharu, Kelantan was calculated to 
participate in this study from four different government 
‘Sekolah Menengah Kebangsaan (SMK)’ secondary 
schools. The schools were selected by means of simple 
random sampling. A number of eight students did not 
complete the questionnaires and subsequently removed 
from the study. It was resulting in a number of 166 
students eligible for data analysis.

Only schools that were involved in the SDS from the 
Ministry of Health Malaysia were included in the study. 
The inclusion criteria for school students were those who 
were involved in the SDS during their primary school 
years, considering the students have been taught about 
effective tooth brushing technique and understand the 
Malay language. School students who were wearing 
any fixed or removable orthodontic or prosthodontic 
appliances and scored three or more for the Index of 
Orthodontic Treatment Need were excluded from the 
study. Students with physical disabilities which may 
affect their tooth brushing practice were also excluded.

The principals of the selected schools were approached 
to request permission to conduct the study at their 
respective schools prior to data collection. Consents 
from parents also were obtained for the students who 
were involved in this study. The consent forms were 
handed over to the teachers in charge of every school 
two weeks before the data collection day. Within 
two weeks, parents of the students were asked to 
hand over the consent forms back to the respective 
teachers. Students of both age groups were gathered in 
a classroom with the presence of the teacher in charge. 
A self-administered questionnaire was distributed to be 
answered. This session was conducted for about 10-
15 minutes in a classroom involving 10-15 students 
at a time to ease the handling of every session. The 
researcher was present in the group and was available 
should the school students were in doubt of any part of 
the questionnaires.

An adapted self-administered Oral Health Knowledge, 
Attitude and Practice (KAP) questionnaire was translated 
into Bahasa Malaysia (12). The Bahasa Malaysia 
translated questionnaire was pretested on ten school 
students from the same age group prior to the actual 
data collection for face validity. Unclear terms were 
changed by reconciliation with two Dental Public Health 
specialists. This questionnaire consisted of four parts; 
socio-demographic profile, knowledge, attitudes and 

practices on oral health. The socio-demographic profile 
consisted of five variables; sex, age, racial background 
of the students, parents’ or guardians’ educational level 
and household income per month. The oral health 
knowledge was assessed using seven questions (dental 
plaque is formed by colonisation of bacteria trying to 
attach themselves to the tooth’s smooth surface; dental 
caries mainly caused by bacteria; having sugar can 
lead to dental caries; fluoride toothpaste is good for 
preventing dental caries; bacteria is one of the reasons 
causing gingival inflammation; gingival bleeding is 
normal during toothbrushing; tooth brushing is an 
important way to prevent gingival bleeding), with “yes”, 
“no” and “do not know” responses. Correct answers were 
given ‘1’ mark, whilst wrong or “do not know” answers 
were given ‘0’ mark. The total oral health knowledge 
score ranged from 0 to 7. The oral health attitude was 
assessed based on four questions (regular dental check-
ups prevent dental problems; the condition of my teeth 
is greatly important to me; the condition of my teeth has 
been decided since birth and has no relation to self-care; 
self-care is important for preventing dental problems), 
with ‘agree’ and ‘disagree’ responses. Positive attitude 
was given “1” mark, while negative attitude was given 
“0” mark. The total attitude score ranged from 0 to 4.

The oral health practice domain was assessed using 
eight questions. Each question had multi-choice 
answers. The question on frequency of tooth brushing 
had four responses either “more than once a day”, 
“once a day”, “seldom” or “do not brush”. The choices 
for the question on type of fluoride toothpaste were 
“fluoridated toothpaste”, “not fluoridated toothpaste” 
and “do not know”. The question on the frequency of 
consuming sweets had a list of three responses which 
included “more than once a day”, “once a day” and 
“not every day”. The question on the experience of 
toothache during the last 12 months had two responses 
of either “yes” or “no”. The question on the action taken 
when experiencing toothache had responses consisting 
of “go to the dentist or dental nurse for treatment”, “take 
medication either self-administered or from parents” 
and “nothing”. The question on whether the student had 
ever met dentists or dental therapists included responses 
of either “yes I have” or “no, I have never seen”. The 
question on the last time visiting a dentist or dental 
nurse specified responses which included “less than a 
year ago”, “1 to 2 years ago” and “more than two years 
ago”. The question on the reason for their last dental 
visit had responses which included “regular dental 
checkup”, “toothache”, “oral injury”, “preventive care”, 
“periodontal problem” and “others”. Percentage was 
calculated for each of the responses.

After answering the questionnaires, the dental plaque 
maturity test was conducted using the GC Tri Plaque 
ID™ (GC TPID) dental plaque disclosing gel by GC 
Corporation, Tokyo, before the students’ first recess 
session. A single examiner performed the clinical 
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examination with an assistant for dental charting which 
was conducted in a dental treatment room at the school, 
while the student was sitting on a chair with a backrest 
with the examiner standing in front of the chair under 
good room lighting. Benchmarking was made against a 
Dental Public Health Specialist trainee with seven years 
of working experience in clinical dentistry and had a 
master qualification in Dental Public Health before 
data collection took place. This examination position 
followed the guidelines issued by WHO in conducting 
oral health surveys (13). The GC TPID was applied 
onto tooth surfaces, excluding the occlusal surface, 
using a micro brush and left undisturbed for 2 minutes. 
The student was instructed to rinse their mouth lightly 
with tap water for 30 seconds. Different colours of dye 
were observed, and findings were recorded using a 
scoring scheme adopted from a study involving hearing-
impaired children (14) as shown in (Table I). Students’ 
dental plaque maturity scores (DPMS) were calculated as 
the total number of surfaces with the staining (x points) 
divided by the number of surfaces evaluated (14).

IBM SPSS version 24.0 software was used for data entry 
and data analysis. Data was checked, explored and 
cleaned. Data was explored using descriptive statistics 
and graphs for each variable. Categorical variables 
were summarised in frequency and percentage (%). 
Meanwhile, numerical variables were summarised 
in mean and standard deviation (SD) or median and 
interquartile range (IQR). The Kappa Statistics was 
used for benchmarking of the examiner. The statistical 
analyses used were independent t-test, Fisher exact 
test, one way ANOVA and Mann Whitney U test to 
determine the association of oral health KAP and dental 
plaque maturity status. The level of significance was set 
at 0.05 (two-tailed).

Ethical approval for this study was obtained from the 
Human Research and Ethics Committee, Universiti Sains 
Malaysia (Reference. no: USM/JEPeM/17020094). This 
study was also approved by the Malaysian Ministry of 
Education (Reference. no: KPM.600-3/2/3 Jld 36(4)) and 
the Kelantan Education Department (Reference number: 
JPKn/SPS/UPP.600-5/4 Jld. 8 (69).
 
RESULTS

The Kappa score calculated for benchmarking of dental 
plaque maturity score assessment was 0.86. The socio-
demographic profile of the school students is presented 

in Table II. Most of the students are female (64.5%) and 
Malay (99.4%). More than 85% of the students received 
information on oral health from dentists and dental 
nurses. Table III shows the mean oral health knowledge 
score, oral health attitude score and the DPMS of the 
school students. The mean (SD) for knowledge and 
attitude score of the students were 4.69 (1.44) and 3.63 
(0.63), respectively. The mean DPMS of the school 
students was 1.02 (0.55). The independent t-test results 
showed that students who had knowledge that sugar 
can cause dental caries were significantly lower mean 
DPMS than their peers who had answered incorrectly 
about it (p=0.022) (Table IV). 

Table V shows no significant association between 
school students who had fresh and matured plaque 
with oral health attitude. Table VI shows the association 
between oral health practice and DPMS, which shows 
significantly lower mean DPMS in students who 
practised tooth brushing at least twice a day compared 
to those who practised tooth brushing less than twice a 
day (p=0.015).

DISCUSSION

The Kappa score of 0.86 for benchmarking of dental 
plaque maturity score showed very good reliability (15). 

Table I: Scoring of Colour Indications for GC TPID Gel

Colour Indication Scoring

No colour No plaque 0

Pink or Red Fresh plaque 1

Blue or Purple Mature plaque 2

Light Blue Mature and strong acid produc-
ing plaque

3

GC TPID Gel: GC Tri Plaque ID Gel

Table II: Socio-demographic profile of 13- to 14-year-old school stu-
dents (n=166)

Variables n (%)

Gender
Male
Female

59 (35.5)
107 (64.5)

Age
13 years old
14 years old

82 (49.4)
84 (50.6)

Race
Malay
Indian

165 (99.4)
1 (0.6)

Parent’s education
Mother (n=164)
Tertiary
Secondary
Primary
Father (n=164)
Tertiary
Secondary
Primary
Guardian (n=6)
Tertiary
Secondary
Primary

44 (26.9)
107 (65.2)
13 (7.9)

37 (22.6)
104 (63.4)
23 (14.0)

2 (33.3)
3 (50.0)
1 (16.7)

Parents’ household income (monthly) RM 1500 
(3100)a

Source of oral health information
No information
Dentist / Dental Nurse / Health Workers
Television / Radio
Newspaper / Reading Materials
Internet
Family / Friends
Others

6 (3.6)
142 (85.5)
40 (24.1)
28 (16.9)
32 (19.3)
50 (30.1)
1 (0.6)

  a Median (IQR)
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Table III: Mean Score of Oral Health Knowledge, Oral Health 
Attitude and DPMS (n=166)

Oral Health 
Knowledge Score a

Mean (SD)

Oral Health 
Attitude Score b

Mean (SD)

DPMSc

Mean (SD)

13- to 14-year-olds 4.69 (1.442) 3.63 (0.626) 1.02 (0.545)
a Oral health knowledge score ranged from 0 to 7
b Oral health attitude score ranged from 0 to 4
c DPMS score ranged from 0 to 3
DPMS: Dental Plaque Maturity Score

Table IV: Association between Oral Health Knowledge Variables and the DPMS (n=166)

Oral Health Knowledge Variable
DPMS
Mean (SD)

Mean difference
(95% CI) 

t-stat
 (df)

p-value

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

Correct
Wrong/ Do not know

1.04 (0.511)
0.99 (0.611)

-0.049
(-0.228,0.129)

-0.545 (164) 0.586

Dental caries is mainly caused by bacteria
Correct
Wrong/ Do not know

1.02 (0.547) 1.03 
(0.543)

-0.012
(-0.235,0.212)

-0.105 (164) 0.917

Consuming sugar can lead to the dental caries
Correct
Wrong/ Do not know

0.99 (0.543) 1.366 
(0.455)

-0.372
(-0.690, -0.054)

-2.308 (164) 0.022

The fluoride toothpaste is good for preventing dental caries
Correct
Wrong/ Do not know

1.04 (0.556) 0.96 
(0.511)

0.081
(-0.109,0.272)

0.841 (164) 0.402

Bacteria was one of the reasons causing gingivitis
Correct
Wrong/ Do not know

1.08 (0.574) 0.96 
(0.505)

0.119
(-0.048,0.285)

1.403 (164) 0.162

Gingival bleeding is normal during tooth brushing
Correct
Wrong/ Do not know

1.01 (0.495) 1.03 
(0.609)

-0.015
(-0.185,0.154)

-0.179 (129.695) 0.859

Tooth brushing is not an important way to prevent gingival bleeding
Correct
Wrong/ Do not know

1.07 (0.557) 0.99 
(0.536)

0.079
(-0.090,0.248)

0.923 (164) 0.357

Table V: Association between Oral Health Attitude and Plaque Groups (n=166)

Oral Health Attitude Variable Fresh Plaque
n (%)

Matured Plaque
n (%)

p-value

Regular dental check-ups prevent dental problems
Agree

Disagree
19 (11.45)

0 (0.0)
139 (83.73)

8 (4.82)
0.599

The condition of my teeth is greatly important to me
Agree

Disagree
19 (11.45)

0 (0.00)
144 (86.74)

3 (1.81)
1.000

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

Agree
Disagree

2 (1.20)
17 (10.24)

21 (12.66)
126 (75.90)

1.000

Self-care is important for preventing dental problems 
Agree

Disagree
14 (8.43)
5 (3.01)

124 (74.70)
23 (13.86)

0.324

A total of 166 secondary school students aged 13 and 
14 years from four different secondary schools in Kota 
Bharu, Kelantan, participated in this study. The response 
rate for this study was 95.4%. A total of 80% response 
rate or more is classified as good (16).

This study demonstrated the involvement of 35.5% 
male students and 64.5% female students. Respondents 
involved in this study were students in the first class for 
form 1 and 2 in all participating schools. The percentage 
of participation according to sex demonstrated that 
relatively more female students were placed in the first 
class as compared to male students. This is in agreement 

with a study that found female students perform better in 
school than male students  (17).

The mean (SD) oral health knowledge score of students 
in this study was 4.69 (1.44). It was relatively higher than 
the mean for oral knowledge score of school students in 
the study by Gao et al., (2014). Our findings reflected 
better oral health knowledge among students in our 
study as compared to rural school children in Shaanxi, 
China. The urban demographic background of the 
school students in the current study in juxtaposition to 
the rural school children in Shaanxi, China, could be a 
possible explanation as to why the oral health knowledge 
acclaimed better scores. Urban communities showed 
better oral health knowledge than rural communities 
(18,19). The mean (SD) oral health attitude score of the 
students was 3.63 (0.63). It was comparable with the 
findings of rural children in China (12). 

The mean (SD) DPMS of these students was 1.02 (0.55). 
It was relatively lower than the DPMS among school 
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students in Bachok, Kelantan (14). The differences 
in socioeconomic status between families of school 
students residing in Kota Bharu compared to Bachok 
may explain that Kota Bharu school students had lower 
DPMS than Bachok school students (20). This finding 
was in line with studies conducted in India and Brazil 
(21,22).

The mean (SD) DPMS in students who answered the 
question correctly on the implications of sugar was 
significantly better than those who answered wrong 
(p=0.022). This demonstrates that knowledge on the 
implication of sugar is imperative to ensure better 
plaque status. The acidic environment created by sugar 
enhances the attachment of primary colonisers of dental 
plaque onto readily formed acquired pellicle. Primary 
colonisers consist of aerobic and facultative anaerobic 
bacteria (23). By this condition, sugar has an initial 
role in developing dental plaque and in maintaining 
the acidic environment while constituting low pH for 
acidogenic bacteria to produce more acid. However, 
knowledge alone is insufficient to determine one’s 
actual practise (24). Correct knowledge on the formation 
of dental plaque, the role of fluoride and bacteria, and 
the significance of brushing were not significantly 
associated with the mean DPMS among school students 
in this study. This happens when knowledge is necessary 
but not sufficient to be translated into action (24). As 
for the oral health practices, school students who 
reported practising tooth brushing at least twice a day 
demonstrated significantly better mean DPMS than their 
counterparts who reported performing brushing less 
than two times a day (p=0.015). Frequent tooth brushing 

with fluoridated toothpaste exposes the teeth to fluoride. 
This enhances the effect of fluoride to control plaque 
maturity progression. Tooth brushing at least twice 
daily was recommended by the Centers for Disease 
Control and Prevention (25). Interdental mechanical 
plaque controls such as flossing and mouthwash act as 
supplementary oral hygiene measures (26).
 
CONCLUSION

In conclusion, the oral health knowledge of 13- to 
14-year-old school students in Kota Bharu, Kelantan, 
was moderate. On the other hand, they showed a 
good oral health attitude. Most school students were 
categorised as having fresh plaque. Adolescents with 
correct knowledge on the role of sugar and practised 
tooth brushing at least twice daily demonstrated better 
dental plaque maturity status (DPMS). However, there 
was no association between oral health attitude and 
DPMS.
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