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ABSTRACT 
 

Background :Body mass index (BMI) is known as a measure of the body fat based on height and weight. It is 

used to raise the awareness of several diseases such as obesity which is one of the world's major epidemic 
affecting a massive range of the population. It is calculated by dividing the body mass by the square of the body 
height, and it is universally expressed in the unit of kg/m2. Fasting blood glucose (FBG) level is a test which is 
used to know how much glucose is present in a blood sample after 10 hours (Purgatory) fasting.  
Aim: To find the correlation between BMI and FBG level among Malaysian adults of age 40-60 years old based on 

the gender and race. 
Methods: The population sample of this study was 147 adults age 40-60 years old, 63 of them were male (41 

Malay, 12 Chinese, 10 Indian) and 84 of them were female (55 Malay, 18 Chinese,  11 Indian). Participants were 
randomly selected in this cross-sectional study. Their weight was measured by using a weighing scale and height 
was measured by using a stadiometer. BMI was calculated by using formula weight over height squared (kg/m2). 
For FBG level, participants were tested by using the 'easy touch' blood glucose monitor after 10 hours overnight 
fasting.  
Results: Our results showed that the mean BMI level in males were highest among Malay followed by Chinese 

and Indian respectively, similarly in females the mean BMI level were highest in Malay but it was then followed by 
Indian and then Chinese respectively. Our study on FBG level showed that among males Malay had the highest 
mean FBG level followed by Indian and Chinese respectively. Concurrently, in females the mean FBG level were 
highest in Chinese followed by Indian and Malay respectively.A statistically significant correlation was obtained 
between BMI and FBG level in overall participants (N=147, p-value = 0.040 for p ≤ 0.05 and r value = 0.145) and 
male participants (N=63, p-value = 0.023 for p ≤ 0.05 and r value = 0.286), but not in female participants (N=84, p-
value = 0.711 for p ≤ 0.05 and r value = 0.041). 
Conclusion: The significant positive correlation that was found in this research between BMI and FBG level in 

overall (male and female) participants and male participants could therefore be used as a fundamental guideline 
for spreading awareness among Malaysian adults between 40 and 60 years of age about their lifestyle, diet and 
daily physical activity with regard to obesity. This could considerably reduce the likelihood of developing non-
communicable diseases such as diabetes, hypertension, stroke and heart disease in this age group over time. 
Keywords: BMI, FBG 

 

INTRODUCTION 
 

Body Mass Index (BMI) is a commonly used value that is 
derived from the mass and height of an individual, which is 
mainly for identifying an individuals' fatness. The BMI is 
defined as the body mass divided by the square of the 
body height and is universally expressed in units of kg/m², 
resulting from mass in kilograms and height in metres. The 
best quality and useful data collection are very vital for the 
calculation of BMI. The BMI categorizes the individual 
based on the following values: underweight 18.5 kg/m2, 
normal weight: 18.5 to 25 kg/m2, overweight: 25 to 30 

kg/m2, obese: over 30 kg/m2. This value is independent of 
age1. 

BMI also has a significant role in monitoring the 
spectrum of nutritional status, for surveillance and report of 
the health population by the government and WHO, also in 
taking the awareness to several diseases and severe 
health issues in a population, for instance, Obesity. BMI 
has many advantages, mainly it being a simple method and 
by being low in cost. According to a few researchers, BMI 
appears as a good proxy for problems related to adiposity 
and Obesity. As everything is said to have two sides, BMI 
has disadvantages too. BMI is not developed as an 
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indicator of the specific area and the percentage of body 
fat. Also, BMI is not designed to differentiate between fat 
mass and lean body mass. Other cons include that, BMI 
can be affected by age, gender, ethnicity, bone structure, 
fat distribution or the muscle mass while calculating2. 

A research group conducted a study from the Clinical 
Research Centre of Hospital Kuala Lumpur, where the 
distribution of BMI, body weight and height by age, sex and 
ethnicity in Malaysian adults had been reported. They had 
shown the percentage distribution of BMI among Malaysian 
adults according to the WHO. They had found that 26.5% 
of the adults population were overweight; however, only 
about 6% had grade 2 or higher overweight, 61% had 
normal BMI, and 13% had grade 1 or higher thinness. Both 
overweight and thinness were more common among 
women than men. Indian had the highest prevalence of 
overweight, followed by Malay, Chinese and other 
indigenous groups had the lowest prevalence3. 

Glucose is the primary source of energy for the cells 
of the body, and it is carried to each cell through the 
bloodstream. A fasting blood sugar level with less than 100 
mg/dL (5.6 mmol/L) is normal (80 - 90 mg/dL), and it should 
be less than 140 mg/dL two hours after eating.  A fasting 
blood sugar level from 100 to 125 mg/dL (5.6 to 6.9 
mmol/L) is considered under the category of prediabetes. If 
it is 126 mg/dL (7 mmol/L) or higher on two separate tests, 
it will be under the category of diabetes4. 

Being overweight or obese increases the chances of 
developing the common type of diabetes, type 2 diabetes, 
especially it is reported higher in people among the age 40 
to 60. Type 1 diabetes is a condition where the pancreas 
does not produce enough insulin hormones. Type 2 
diabetes is a condition where the body cells are not 
capable of reacting to insulin hormone. The principal 
function of this insulin hormone is to maintain blood 
glucose level by storing glucose as energy fuel in body 
cells when this glucose cannot enter the cells, the sugar 
accumulation in the blood tremendously increases which 
renders the body incapable of using the energy to meet its 
needs. This condition is called hyperglycaemia5. As 
reported in Malaysia, diabetes varies according to the 
ethnics, age and gender; Indians have more cases 
reported than Malays and Chinese among the age 40 to 
606. 

Other research group conducted a study on the 
association between FBG level and mortality according to 
sex and age. The study was conducted in the Korean 
population of age 18-99 in the year 2001-2004 and was 
followed up till 2013. They concluded that both high and 
low glucose level was associated with increased mortality 
rates regardless of sex and age. And optimum glucose 
level for fasting individuals should be between (80–
94mg/dL)7. However, ithas not been much reported about 
the pattern of FBG level in Malaysian based on ethnicity 
among age group 40-60 years old. 

A correlation was reported between the BMI and FBG 
level in India. They mentioned that a person having BMI 
more than 30 kg/m2, most likely to have higher blood 
glucose level. As a result, their excess weight makes their 
inner cells more resistant to the significant action of 
insulin8.A group of researchers in Korea had reported 
positive correlations between BMI and FBG level in the 

year 2011 among the age group 40 to 50 years old9. 
Another group also found a similar result in Nigeria in the 
year 2013 among the age group 22 to 28 years old10. Also 
in another study conducted by another group of 
researchers in Jharkhand (India) showed that Indians were 
highly susceptible to cardiovascular diabetes risk even with 
only modest overweight, central obesity and decrease in 
physical activity11. In Malaysia, there are not many 
research reported regarding the correlation between BMI 
and FBG level based on gender and race for age group 40-
60 years old. Therefore, we designed this study to 
determine the correlation between BMI and FBG level in 
Malaysian adults aged 40-60 years old based on the 
gender and race. Hence, this finding can help to improve 
the Malaysian adults’ health care awareness via controlling 
their body weight and maintaining suitable blood glucose 
level at the normal range, which may reduce obesity 
related diseases.  

 

MATERIALS AND METHODS 
 

In this cross-sectional study, our sample size consisted of 
147 adult participants with the age of 40 – 60 years old, 
with different race groups; 63 of them were male (41 Malay, 
12 Chinese, 10 Indian) and 84 of them were female (55 
Malay, 18 Chinese,  11 Indian). Random sampling was 
used during the data collection. Before we proceeded with 
our study, the Ethical Committee of SEGi University 
approved our consent form for this research and the ethical 
clearance was obtained from the Ethical Committee of 
SEGi University. Each of the participants were required to 
fill the consent form and the information sheet, and they 
were briefed on the procedures. In the information sheet, 
we were able to investigate the socio-demographic 
characteristics of the participants, such as; age, sex and 
race. We were also able to tabulate the data of body mass 
index (BMI) and fasting blood glucose (FBG) level.  

In this research, two measurements were taken; 
the BMI and FBG level. Body weight of each participant 
was measured in kilograms using the weighing scale with 
minimal clothing and no shoes. For height, each of the 
participants had to stand straight on the stadiometer while 
looking forward with no shoes to minimize measurement 
errors, only then we could start to measure their heights 
from their toes to their heads, in meters. The data obtained 
was recorded in the information sheet, then it was 
tabulated. BMI was calculated by using the BMI formula 
(BMI=kg/m²)9,12. 

For measuring the FBG level, our participants 
were advised to fast for at least 10 hours to ensure an 
accurate reading of FBG level13. The instrument that was 
used to measure FBG level was glucometer, which reads 
the amount of sugar in a small sample of blood, usually 
from the fingertip. A disposable blood glucose test strip that 
was compatible with the blood glucose meter was inserted 
in the device. Before the procedure was conducted, the 
participant’s index finger was sterilized by using alcohol 
swab. Once dry, a lancing device was used to prick the 
participant’s sterilized finger, which expelled a drop of 
blood that was placed on thedisposable test strip14. The 
readings obtained were recorded in the information sheet 
and were tabulated systematically. 



Body mass index (BMI), Fasting blood glucose (FBG) level 

 

 

1373   P J M H S  Vol. 14, NO. 3, JUL – SEP  2020 

Finally the statistical analysis of the data obtained 
from all of the participants was done by using the Statistical 
Package for the Social Science software (SPSS) version 
22.015. 
 

RESULTS 
 

Data interpretation for mean body mass index (BMI) 
based on gender and race: Among the 147 participants, 

63 of them were male(41 Malay,12 Chinese,10 Indian) and 
84 of them were female (55 Malay,18 Chinese, 11 
Indian).Table 1 shows the demographic data. Figure 1 
shows that among the males, Malay participants had the 
highest mean BMIvalue followed by Chinese and Indian 
respectively. The mean BMI value for Malay was greater 
than that of Chinese by 0.9%; and it was greater than that 
of Indian by 1.78%, the mean BMI of Chinese was greater 
than that of Indian by 0.88%. 

In regards to females, Malay participants also had 
the highest mean BMI value, followed by Indian and 
Chinese respectively. The mean BMI value for Malaywas 
greater than that of Indian by 1.49% while the mean BMI 
value for Malay was greater than that of Chinese by 1.62%. 
The mean BMI value for Indian was greater than that of 
Chinese by 0.13%. 
Data interpretation for mean fasting blood glucose 
(FBG) level based on gender and race: Figure 2 shows 

that the mean FBG level for the male participants was 
highest in Malay, followed by Indian and Chinese 
respectively. The mean FBG level for Malaywas greater 
than that of Indianby 0.31%; and greater than Chinese by 
2.16%. The mean FBG level of Indian was greater than that 
of Chinese by 1.85%. 

In case of female participants, Chinese had the 
highest mean FBG level followed by Indian and Malay 

respectively. The mean FBG level for Chinese was greater 
than that of Indianby 0.36%; and greater than that of Malay 
by 1.95%. The mean FBG level for Indian was greater than 
that of Malay by 1.59%. 
Data interpretation of correlation between body mass 
index (BMI) and fasting blood glucose (FBG) level in 
overall, male and female participants:  The scatter plot in 

figures 3a and 3b showed a statistically significant 
correlation between BMI and FBG level in overall 
participants (N=147, p-value = 0.040 for p ≤ 0.05 andr 
value = 0.145) and male participants (N=63, p-value = 
0.023 for p ≤ 0.05 and r value = 0.286). However there was 
not statistically significant correlation between BMI and 
FBG level in female participants (N=84, p-value = 0.711 for 
p ≤ 0.05 and r value = 0.041) as shown in figure 3c. 
 
Table 1:Demographic characteristics of the total participants 

Participants No. 

Total 147 

Gender 

Male 63 

Female 84 

Race  

Malay 96 

Chinese 30 

Indian 21 

Gender and Race 

Male 

Malay 41 

Chinese 12 

Indian 10 

Female 

Malay 55 

Chinese 18 

Indian 11 

 

 
Figure 1: Showing data interpretation for mean BMI based on gender and race 
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Figure 2: Data interpretation of mean FBG level based on gender and race 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3a, 3b and 3c: Showing data interpretation of correlation between body mass index (BMI) and fasting blood glucose (FBG) level in 
overall, male and female participants 
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DISCUSSION 
 

The results obtained from our study on Malaysia adults (40-
60 years old) showed that the mean body mass index 
(BMI) value was the highest among Malay for both male 
and female participants. Among males, the mean BMI 
value was followed by Chinese and then by Indian 
respectively. While among females, the mean BMI value 
was followed by Indian and then by Chinese respectively. 
These results contradict the findings of an earlier research 
on Malaysian adults,in which the researcher identified the 
Indian as the highest prevalence of obesity, followed by 
Malay and Chinese respectively3. Overall, our findings 
showed consistency with the three prior results acquired by 
the Medical Faculty of SEGi University, Kota Damansara, 
where the largest mean BMI in both genders tends to 
fluctuate between Malay and Indian races, whereas the 
smallest mean BMI was among Chinese16. 

Our results also showed that the mean fasting blood 
glucose (FBG) level was highest in Malay males, followed 
by Indian, and then by Chinese. While among females, 
Chinese had the highest mean FBG level followed by 
Indian and then by Malay.Based on our understanding, 
there were not many studies reported on FBG level based 
on gender and race among Malaysian adults of the age 40-
60. 

Our results also showed a statistically significant 
correlation between the BMI and FBG level among overall 
participants (N=147, p-value = 0.040 for p ≤ 0.05 and r 
value = 0.145) and male participants (N=63, p-value = 
0.023 for p ≤ 0.05 and r value = 0.286), but not in female 
participants (N=84, p-value = 0.711 for p ≤ 0.05 and r value 
= 0.041).Based on our understanding, there were not many 
studies reported on the correlation between the BMI and 
FBG level among Malaysian adults for the age 40-60 years 
old. However, similar results to our studywere obtained in 
Koreaand Nigeria. They reporteda positive correlation 
between the BMI and FBG level9,10.Alsoa positive 
correlation between the BMI and FBG level were reported 
for the study conducted on Malaysian undergraduate 
students by Medical Faculty of SEGi University, Kota 
Damansara16.  
 

CONCLUSION 
 

A statistically significant correlation was observed between 
the BMI and FBG level for the overall (male and female) 
participants and male participants but was not statistically 
significant in female participants. Hence, the significant 
positive correlation that was found in this research between 
BMI and FBG level in overall (male and female) 
participants and male participants could therefore be used 
as a fundamental guideline for spreading awareness 
among Malaysian adults between 40 and 60 years of age 
about their lifestyle, diet and daily physical activity with 
regard to obesity. This could considerably reduce the 
likelihood of developing non-communicable diseases such 

as diabetes, hypertension, stroke and heart disease in this 
age group over time.  
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