
913 

The Risk of Cardiovascular Disease among 
Standard Six Tamil Schools Student’s in the State 

of Kedah 
 

Kumaran Gengatharan & Azali bin Rahmat 
Faculty of Sports Science and Training, Universiti Pendidikan Sultan Idris, 35900 Tanjung 

Malim, Perak Malaysia 
 

Abstract 
The study aims to identify the risk of cardiovascular disease among standard six students who 
are studying in Tamil schools at Kedah. The design used in this study is the ex-post-facto study 
embodied by Cohen, Manion and Morrison (2018). The purpose of this study is to identify the 
risk of cardiovascular disease by evaluating and comparing the body mass index (BMI), blood 
pressure (BP) and waist ratio to height (WHtR) of standard six students. The instruments used 
in the study were the body mass index (BMI), blood pressure (BP) and waist ratio to height 
(WHtR). Data from those tests were correlated to determine the risk of cardiovascular disease 
among standard six students. Data are analyzed using ‘SPSS’ version 22. The findings showed 
that there is a strong positive relationship (1.00) between systolic blood pressure (SBP) and 
diastolic blood pressure (DBP). At the same time, there is a positive moderate (.748) 
relationship between BMI and WHtR amongst the pupils. The findings of this study can 
conclude and explain that if a student does not maintain health by adopting a healthy lifestyle, 
it is likely to lead them to obesity and risk of cardiovascular disease. 
Keywords: Cardiovascular Disease, Year Six Students, Tamil School, Healthy Lifestyle and Ex-
Post Facto. 
 
Introduction 

Cardiovascular disease is a dangerous disease that affects the heart. There are 
different categories in cardiovascular disease, but the most known is a heart attack and 
stroke. Cardiovascular disease inter-related with the lifestyle of an individual such as smoking, 
consuming alcohol, lack of exercise, unhealthy eating habits, unhealthy lifestyle and genetic 
(WHO, 2018). According Fardy (1996), three main factors can cause an individual to get a 
cardiovascular disease, which are hypertension, obesity and a sedentary lifestyle. The risk of 
cardiovascular disease can be divided into two factors, which are manipulated and de-
manipulated factor. The manipulated factors are smoking habits, the amount of cholesterol 
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in the blood, high blood pressure, diabetes, obesity, stress and exercise, whereas de-
manipulated features are genetic, gender and age. 
 

The report on health by Harvard school reported that cardiovascular disease has led 
to death all over the world in the year 1990, which affected about 6.3 million life and 2.7 
million of life from other developed countries. Based on Gram (1995), cardiovascular disease 
is known as a disease of developed countries that causes death and common health problems 
even in Asia countries like Japan and Singapore. In Malaysia, cardiovascular disease has 
become the second killer amongst all the races, age and gender. Every year, the number of 
death caused by cardiovascular disease is increasing. According to Ramly (1995), the number 
of death caused by cardiovascular disease is around 26.05 percent, and the number of death 
caused by this disease is similar in the same year, with 27.24 percent. 
 
Problem Statement 

Nowadays, the issue of pupils who do not wish to get themselves involve during the 
Physical Education class has become a common problem. Obese pupils usually do not 
participate in any physical activities because they feel shy. According to Smustaffa Embong 
(2016), nowadays, obesity among pupils is becoming serious, where there is research that 
says that 15 percent of pupils from the age of 12 until 19 are overweight. This statement is 
supported by  Poh Bee Koon (2015), 21.4% of teenagers in urban and 16% in rural 
areas face excessive bodyweight problem.  In reality, a total of 6% of teenagers has been 
hospitalized due to diabetes, and this figure is increasing every year.  

Maffeis, Pietrobelli, Grezzani, Provera (2011) state that a few epidemiology studies 
support the relationship hypothesis between adiposity and cardiovascular 
disease risk start in early life. The space to keep adipose tissue owned metabolic activity that 
is different and correlated with disease risk as fat distributions function in the body.  
Meanwhile, Kuba, Leone and Damini (2013), emphasized that WHtR as a level indicator that 
is useful to identify metabolic cardio disease risk. Apart from that, Kuba et al. (2013) indicated 
that obesity could be measurable in our body using BMI and waist circumference, 
especially that is associated with cardio risk metabolic. 

Apart from that, some pupils declined to take part in physical activity because they 
have asthma and breathing problem. This shows that the pupil with cardiovascular 
disease also refuses to take part in Physical Education class. Based on the 
researcher’s observation, most pupils do not know about the real name of cardiovascular 
disease. They also do not know the types of cardiovascular disease, risk factors, and 
symptom that exist in all the kind of cardiovascular disease. Pupil’s knowledge 
of cardiovascular disease is still low, and plenty of information is not identified. 
Therefore, researchers conduct a study on the risk of cardiovascular disease among Tamil 
school pupils who are 12-years-old to get an overview of the pupils’ health risk. 
 
Research Objective 
Identify the risk of cardiovascular disease among Year 6 pupils in Tamil schools at 
Kedah State by making BMI test correlation, BP and WHtR. 
 
Research Question 
i. What is the relationship between BMI test, BP and WHtR with cardiovascular 

disease risk? 
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Research Hypothesis 
i. There is a significant relationship between BMI test, BP and WHtR 

with cardiovascular disease risk. 
 
Study Limitations 
The limitations of this study are the pupils chosen from Arumugam Pillai Tamil school in 
Kedah State. There are 94 pupils as the representative from the school. This test involved 47 
boys and 47 girls. The data collection for the entire analysis was collected during Physical 
Education class. The pupils with health problems were not included in this study; neither were 
allowed. 
 
Past Research  

Stephen, John,  Dennis,  Philip  (1999), and Thomas did the study on fat 
distribution in the body and cardiovascular risk factors among children and youth. A total 
of 127 children and youth age from 9 to 17 years has been involved in this study. Dual 
absorptiometry x-ray energy used to measure total and percentage of fat. The dependent 
variable is a lipid, SBP lipoprotein and DBP. Analysis of multiple regression shows that there 
is a link free for triglyceride and HDL cholesterol with the age factor and fat distribution. At 
the same time, SBP is height, and fat distribution for blood pumping to the heart is height, 
race, sex, and fat distribution. Research results showed that fat distribution showed 
that fat relation free on risk is important than the factor of cardiovascular risk than the 
percentage of fat in the body of the children. 

McNiece, Poffenbarger, Turner, Franco, Sorof, and Portman (2007) carried out a 
study on high blood pressure convention and pre-high blood pressure among youth. A pilot 
study was carried out by using the subject of 6790 teenagers aged 11 to 17 years in 
Houston schools, Texas, from the year 2003 to 2005. Height, weight and BP reading are 
taken to assess the risk factor of cardiovascular.  

BP test in early testing shows 81.1% from the youth have blood pressure at normal 
level, 9.5% in pre-compressed level high blood, and 9.4% teenagers having high blood 
pressure (8.4% at level 1, while 1% at level 2). After three checks, 81.1% of 
teenagers record BP is normal, 15.7% suffer pre-compressed high blood, and 3.2% de-
diagnose having high blood pressure (2.6% at level 1, 0.6% at level 2). High blood 
pressure and pre-compressed high blood are advancing by increasing BMI. Apart from 
that, gender aspects and race are also associated with pre-high blood pressure. Classification 
guideline usage reveals that approximately 20% of teenagers have the risk to suffer from high 
blood pressure. Kuba et al. (2013) had conducted a study on WHtR accuracy as a level as an 
indicator that is useful to identify cardio disease risk metabolic in children aged 6 to 10 years. 
This pilot study has been carried out towards 175 samples, which are selected from youth 
and children treatment center in Campos, Rio de Janeiro, Brazil. Samples have been classified 
based on the standard of WHO (2007), as normal body weight (z BMI score > -1 and < 1), 
or excess of body weight / obese (≥ BMI -1). SBP, DBP, glycemia and Lipoprotein Density Low 
(LDL), High-Density Lipoprotein (HDL) and triglyceride (TG) have been analyzed. Study 
found that there is a significant relationship between WHtR and z BMI score (r = 0.88, p 
<0.0001), SBP (r = 0.51, p <0.0001), DBP (r = 0.49, p <0.0001), LDL (r = 0.25, p < 0.0008, HDL (r 
= -0.28, p <0.0002) and TG (r = 0.26, p <0.0006. WHtR and BMI area under the curve is the 
same to all cardio parameter metabolic. The study found out that WHtR deduction value > - 
0.47 is sensitive as one of the cardio parameter metabolic. Therefore, WHtR 
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is sensitive and accurate, just like BMI, as stated by WHO (2007), whereby the waist 
size care is important in reducing cardio risk metabolic. 

Musthaq, Muhammad Umair (2011), had also conducted a study on the size of waist, 
hip waist (WC) ratio, WHtR, obesity and risk of cardiovascular towards 1860 among Lahore, 
Pakistan children from 5 to 12 years. Retrieval result research showed that WC increased 
among female and male children. WC for children in Pakistan is higher compared 
to children in Hong Kong and British and is lower compared to children 
in Iran, German and Switzerland. WHR shows that decision is high among boys while higher 
among female children until nine years and decline after that.  Obesity, including higher 
grades in urban with high socio-economic (SES) standard, high-income neighborhood and 
higher parent education. Children who learn in a higher class (AOR 5.11, 95% CI 1,76-14,85) 
and those living in urban with high socio-economic (AOR 82,34, 95% CI 15.76 - 43.31) showing 
top results significant than apparent. Urban with high socio-economic and parent education 
that is higher shows notable with WC high and higher WHtR while higher 
grade shows significant with higher WC and shows higher socio-economic children are 
suffering from cardiovascular disease.  
 
Survey Design 

This study employs an ex-post facto design. The ex-post facto study is suitable to use 
for research of attribute variables, as mentioned by Cohen et al. (2018). The facto ex-post 
study is related to the study on effect and reason that has already happened. Kelinger (1973) 
defines facto ex-post study as “systematic, empirical inquiry in which the scientist does have 
direct control of independent variables because of their manifestations have already 
occurred or because they are inherently noted as a manipulative note.” Design involves data 
collection from the same samples. The researcher has no control towards variables and 
cannot manipulate free variables which resulted in some effect towards the dependent 
variable. 
 
Research Sample 

As a whole, there are 1295 primary school children enrolled in Tamil school at Kedah. 
Chua (2006) said sampling is related to the process of choosing the number of samples than 
the population made by research respondents. Sampling techniques are not random, but 
sampling used in this study focuses on year six pupils from Tamil schools in Kedah. According 
to Yamane (1967), the sample size determines the schedule, 94 pupils elected 
with ±7% error to become the research sample. Samples were chosen from SJK Arumugam 
Pillai, Kedah. They consist of 47 boys and 47 girls. 
 
Study Instrument 
              Index test body mass (BMI), blood pressure (BP) and waist ratio to height (WHtR) 
used by the process of data collection and study relation with cardiovascular disease. BMI of 
data collection and study relation with cardiovascular disease. BMI of the pupils depicts the 
body shape. At the same time, WHtR also explained fat distribution around the hip, stomach 
and BP examination; on the other hand, it reveals pupil heart strength circulating the 
whole body. 
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Data Collection Procedure 
After getting permission from the Malaysian Ministry of Education Department, Kuala 

Muda District and SJKT Arumugam Pillai school’s headmaster, the researchers began their 
study towards 94 Year, six pupils. The researcher also obtained approval from the pupils’ 
parents. All the test was carried out during Physical Education class without interrupting the 
teaching and learning period. Four Physical Education specialist teachers in the school help 
the researcher to collect the data. 
  Data collection for BMI tests is performed in stages which are height and weight. Two 
different brands, namely ‘Omron, used to measure height and weight so that they can obtain 
more accurate data. For the BP test, pupils tested during their pulse rate in stationary mode 
and asked to stay in the place while WHtR was measured using tape. It is to measure the waist 
circumference, and pupils requested to stand up when taking waist circumferences. 
 
Data Analysis 
The data analyzed by using ‘SPSS’ version 22. BMI data, BP and WHtR pupil according to 
gender have been analyzed by the researcher. The correlation test between all three 
tests was done to detect cardiovascular disease risk rates among sixth-year students. 
 
Study Findings 

This part will explain the testing result that was done towards sixth-
year students and the direct relationship between test norms. The correlation 
coefficient value used in the analysis is between +1.00 and does not exceed or less than 
the value. Positive correlation coefficient showing direct contact between two variables. 
Negative correlation coefficient showing over turn relationship between two variables. 
Correlation coefficient number, on the other hand, showed the strength of the relationship 
and trend of the relationship between variables.  

For example, +.9 (graph raise) shows the strength of relationship degree that is equal 
to -9 ( graph decline) with the trend of relationship that is different (boarding and decline). 
Safrit and Wood (1995), appraise +.80 correlation coefficient size to 1.00 high, + 60 to .79 
as medium height, +.40 to medium .59, +.20 to low .39 and +.00 to .19 as no 
connection between two variables. 
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Figures and Tables 
Table 1 
Correlation of  BMI, WHtR, SBP dan DBP 

 
 Table1 shows that there is a significant relationship with (p =.0001) and positive (r 
=.748) medium height correlation between BMI with WHtR while relationship that is 
significant (p =.0001) between BMI with BP reading with positive (r =.438) medium positive 
correlation. This shows BMI and WHtR pupil have direct contact (positive) 
and interconnected by significance. Apart from that, the WHtR relationship with BP 
is significant (p =.0001) with a relationship correlation link relationship that is low (r 
=.377).  Both SBP and DBP with BMI pupil on the other 
hand showing significant (p=.0001) relationship with positive (r=.438) medium correlation.  
Apart from that, the significant relation (p=.0001) with positive (p=.377) low 
correlation between BP (SBP and DBP) with WHtR. However, SBP and DBP have 
significant relation (p =.0001) high (p =1.00) between one another. Data research showed all 
three BMI tests, BP and WHtR, have significant relationships with each other (hypothesis 
accepted). 
 
Discussion and Study Implications 
Although retrieval research does not show a correlation relationship that is high between 
all three tests in knowing cardiovascular disease risk among sixth- 
year students, retrieval BMI and WHtR have an averagely strong relationship. This shows that 
if the pupil does not care about their BMI, thus it will lead to pupil body having the 
potential to become fat (obese physically) emerging to cardiovascular disease risk. According 
to Stephen, John, Khoury, Thomas & Kimball (2001), total distributions of fat in waist have a 
strong relationship in causing cardiovascular disease risk. SBP reading and DBP, on the other 
hand, have a very strong relationship. This signifies that if a pupil does not regulate his blood 
pressure, it can cause cardiovascular disease. This statement is supported by McNiece et al. 
(2007), which states that an increment in BP can lead to the cardiovascular increase of risk. 
Therefore, the data emphasized in the study reveals there is a significant 
relationship between BMI, BP and WHtR.  This phenomenon can improve risk to 
cardiovascular among sixth year students who will step into the secondary school 
environment soon. This study implicates that pupils should regulate their lifestyle by 
exercising regularly, eat balanced food, avoid bad habits like smoking, drinking and maintain 

  BMI WHtR   SBP  DBP 

BMI       Pearson Correlation 
                 Sig. (2-tailed) 
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WHtR    Pearson Correlation 
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                 N 
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the blood count in the body. This study will also 
create awareness for pupils to transform themselves into human capital that is safe 
and healthy by performing good deeds to oneself, family, society and country. 
Although there are various studies on cardiovascular disease that were studied overseas but, 
in our country, it still lacks in deep revelation on cardiovascular disease risk among pupils. 
Therefore, the researcher proposes to the future researcher to conduct the study on the 
cardiovascular disease which is more extensive and in-depth for 
all primary and secondary schools throughout the country by using instrument and test that 
are more sophisticated to identify health problems such as cardiovascular disease at 
initial stage so that we can cure the health problem from deteriorating. 
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