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ABSTRACT

Body mass index (BMI) is simple, low cost and a good proxy for adiposity and overweight related
problems. It is used to raise awareness to several disease and severe health issues in the population such as
obesity. Fasting blood glucose (FBG) level is used to diagnose the pre-diabetic and diabetic state of individuals.
This study was designed to determine the correlation between BMI and FBG level among undergraduate
students, between the ages of 18 — 24 years old of SEGi University Kota Damansara based on the gender and
ethnicity. Population for this study was 126 students, 71 females (30 Malays, 21 Chinese and 20 Indians) and
55 males (18 Malays, 20 Chinese and 17 Indians). The participants were randomly selected to participate in our
cross-sectional study. Student’s weight was measured using a weighing scale and height was measured using a
stadiometer. BMI was calculated using formula weight (kg) over height squared (m?). For FBG test, students
were tested using the Easy Touch Blood Glucose Monitor after a 10 hour overnight fast. All data was tabulated
systematically and a statistical analysis using the Statistical Package for the Social Science software v22 (SPSS)
was performed. The results obtained from BMI analysis showed that among males, Indians had the highest
mean BMI value, followed closely by Malays and lastly Chinese. Among females, Malays had the highest mean
BMI value, followed closely by Indians and then Chinese. Our study on FBG level showed that among males,
Malays had the highest mean FBG level followed by Indians and then Chinese. While among females, Indians
had the highest mean FBG level followed by Chinese and then Malays. A significant correlation was obtained
between BMI and FBG level for overall male and female participants (p=0.04, r=0.165), male participants
(p=0.03, r=0.226) and female participants (p=0.04, r=0.151). The significant correlation observed in this study
between BMI and FBG level, can hence be used as a basic guideline to spread awareness amongst Malaysian
undergraduate students regarding their lifestyle, diet and daily physical activity in respect to obesity. By doing
so, the risks of acquiring non-communicable diseases such as diabetes, hypertension, stroke and heart
diseases can be significantly reduced over time.
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INTRODUCTION

The most commonly used method to identify an individual’s fatness is the body mass index (BMI). It is
a metric used to define characteristics of anthropometric height/weight in adults and to systematise them into
set groups [1]. A high quality and good data collection is required for the calculation of BMI. BMI (kg/m?) is
calculated as the weight (kg) divided by the square of height in meters (m?2). BMI values that are obtained from
each individual, are classified into groups of varying levels of body fat content by the World Health
Organisation (WHO) into: underweight (<18.5 kg/m?); normal range (18.6-24.99 kg/m?); overweight (= 25
kg/m?) and obese (230 kg/m?) [2, 3]. BMI also plays a great importance in monitoring the spectrum of
nutritional status, for surveillance and report of the health population by the government and WHO. It is also
applied in raising awareness to several disease and severe health issues in the population, such as obesity [3].
The main advantage of BMI usage is being a simple and low cost method to measure body fat. Researchers
noticed that BMI appeared to be a good proxy for adiposity and overweight related problems [3, 4]. However,
BMI also comes with some disadvantages. BMI has a poor gauge in indicating the area and percentage of body
fat. Besides, it is also unable to differentiate between fat mass and lean body mass [1, 5]. Other limitations are
that gender, age, ethnicity, bone structures and the fat distribution or muscle mass are not taken into account
for calculating BMI. This may lead to the misrepresentation of the quantity that BMI is used to measure [1, 6].
BMI should not be mistaken as basal metabolic rate (BMR), which is defined as the minimum energy required
by the body during emotional, physical and digestive rest [7].

Obesity is defined as the accumulation of fat in the body due to an excess caloric energy intake and
insufficient expenditure of the excess energy. This phenomenon is a gateway to many known diseases that
may depress an individual’s health and hence shortening the life expectancy [8]. There are several factors that
lead to the morbid condition in which a person’s obese is closely associated with an individual’s daily activities
and diet. An increased consumption of fast food, sugary foods, oily foods and refined sugar is one of the major
factors contributing to obesity [8, 9]. A sedentary lifestyle which lacks any physical activity over a long period
of time is also a significant factor of obesity. A few other factors include genetics, endocrine disorders,
medications or psychiatric disorders [4, 5, 8, 9]. Obesity has reached to an epidemic level in Malaysia. In 2010,
WHO ranked Malaysia as the 6™ country with the highest prevalence of obesity in Asia [10]. The Ministry of
Health (MOH) of Singapore, a neighbouring country with similar ethnic groups as Malaysia, conducted a
national health survey in 1992 on obesity. They found that, among males, Indians had the highest rate of
obesity followed by Malays and Chinese, and among females, Malays had the highest rate of obesity followed
by Indians and Chinese [11]. In Malaysia, a 2016 national survey of obesity showed that among the ethnicities,
Indians were more obese in both genders followed by Malays and Chinese [12]. However, a 2009 survey
among university students, unlike the national survey, showed that Malays were more obese followed by
Indians and Chinese [13]. In two of the researches conducted previously by the Medical Faculty of SEGi
University, Kota Damansara, on the pattern of BMI among undergraduate medical science students based on
the gender and ethnicity, showed the results similar to the Singapore national health survey, where among
males, Indians had the highest mean BMI value followed by Malays and Chinese and among females, Malays
had the highest mean BMI value followed by Indians and Chinese. These results show that the rate of obesity
tends to fluctuate between the Malay and Indian ethnic groups, while the rate of obesity among the Chinese
population remains the lowest of the three main ethnics in Malaysia [4, 5].

Excessive weight is associated with increased risk of death. Broad spectrum of health risks are
associated with obesity which are: Type 2 diabetes mellitus, dyslipidaemia, hypertension, various
cardiovascular diseases and development of some cancers (breast endometrial colorectal, liver, prostate, gall
bladder) [2, 3, 14-17]. Fasting blood glucose (FBG) test is mainly used to check for pre-diabetes and diabetes
[18]. A FBG level below 100mg/dL is considered as normal, glucose level between 100-125 mg/dL is classified
as pre-diabetes (high risk state for developing diabetes) and glucose level of 126mg/dL or more indicates as
diabetes [19, 20]. Diabetes mellitus is a lifelong condition wherein an individual’s blood glucose level is too
high. There are two types of diabetes. Type 1 diabetes is an autoimmune disease where the pancreas does not
produce insulin hormone. Type2 diabetes is a condition where the pancreas does not produce enough insulin
hormones or body cells are not capable to react to insulin hormone [21, 22]. The function of insulin is to
maintain blood glucose level by storing glucose as energy fuel in body cells. However, when glucose cannot
enter the cells, a high level of sugar accumulates in the blood and this condition is termed hyperglycaemia.
Therefore, body is incapable of using the energy and this leads to the symptoms of Type 2 diabetes mellitus
[22, 23]. Most of the people with Type 2 diabetes mellitus have been diagnosed with obesity [23, 24]. In
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Malaysia, an analysis on ethnic disparities in metabolic syndrome between ages 40 to 45 years old was
conducted in 2011. The results showed that, in both gender, FBG level was significantly higher in Indians
followed by Malays and then Chinese [25]. A positive correlation exists between BMI and FBG level in the
incidence of obesity and diabetes mellitus [24]. Such correlations have been reported in Korea (2011) among
the age group of 40 to 50 years old and in Nigeria (2013) among undergraduate students between ages 22 to
28 years old [26, 27].

However in Malaysia, there are not many reports on the pattern of fasting blood glucose level based
on gender and ethnicity, as well as reports on the correlation between BMI and FBG level. Therefore, we have
conducted a study to determine the correlation between BMI and FBG level among undergraduate students in
SEGi University, Kota Damansara based on gender and ethnicity, between ages 18 to 24 years old, in order to
bring health care awareness in this age group.

MATERIALS AND METHODS

In this research, two measurements were taken; body mass index (BMI) and fasting blood glucose
(FBG) level. The measurements were taken from undergraduate students of SEGi University Kota Damansara,
between the ages 18 to 24. Our sample size was 126 students, 71 females (30 Malays, 21 Chinese and 20
Indians) and 55 males (18 Malays, 20 Chinese and 17 Indians). The participants were randomly selected to
participate in this cross sectional study. The Ethical Committee of SEGi University approved the consent form
for this research. Participating students were gathered at the Physiology Laboratory at the Faculty of Medicine
SEGi University, Kota Damansara. Consent forms were distributed and filled by each student and they were
briefed on the procedure for each measurement.

BMI measurement was done according to the formula weight (kg) divided by height squared (m?).
Hence, the weight and height of each student was measured. Students were requested to remove their shoes
and wear light clothing before stepping onto the weighing scale to measure their weight. For height, students
were asked to look forward while standing straight without shoes, on the stadiometer, and their height was
obtained by measuring from their toes to the head, in meters. Data obtained was tabulated and BMI was
calculated using the BMI formula [28].

Students were informed the night before testing to fast from 11pm to 9am the next day (10 hours), in
order to get an accurate reading for FBG level [19, 26]. Disposable blood glucose test strip was inserted into
the Easy Touch Blood Glucose Monitor (manufactured by MHC Medical Products) [29]. Student’s index finger
was sterilised using an alcohol swab, once dry the student’s finger was pricked using a lancing device to draw
out blood. A drop of expelled blood was placed on the disposable test strip. Readings obtained from the blood
glucose device were tabulated systematically [30].

After the data was obtained from all 126 participants, a statistical analysis of data was done using the
Statistical Package for the Social Science software (SPSS) version 22 [31].

RESULTS
Data interpretation for mean body mass index (BMI) based on gender and ethnicity

The Table 1 of the demographic data shows that the total number of participants was 126, with 55
males (18 Malays, 20 Chinese and 17 Indians) and 71 females (30 Malays, 21 Chinese and 20 Indians). The
Figure 1 shows that among the males, Indians had the highest mean BMI value followed by Malays and
Chinese. The mean BMI value for Indians was higher than that for Malays by 9.8% and simultaneously higher
than that for Chinese by 14.7%. However, the mean BMI value for Malays was higher than that for Chinese by
5.0%.

As for the females, Malays had the highest mean BMI value, followed by Indians and Chinese. The

mean BMI value for Malays was higher than that for Indians by 3.8% and simultaneously higher than that for
Chinese by 10.5%. However, the mean BMI value for Indians was higher than that for Chinese by 6.6%.
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Table 1: Showing the demographic data.
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Mean SD Frequency Percentage (%)
Gender
Male 55 43.7
Female 71 56.3
Total 126 100
Ethnicity
Malay 48 38.1
Chinese 41 325
Indian 37 29.4
Total 126 100
Weight (kg) 61.68 17.78
Height (m) 1.65 0.095
BMI (kg/m?)
Underweight 18 14.3
Normal weight 22.62 4.09 58 46.0
Overweight 20 15.9
Obese | 23 18.3
Obese Il 7 5.6
Total 126 100
Fasting Blood Glucose Level
(mg/dL) 84.63 7.52
Fig 1: Showing the data interpretation for mean BMI based on gender and ethnicity.
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Data interpretation for mean fasting blood glucose (FBG) level based on the gender and ethnicity

As shown in Figure 2, among males, Malays had the highest mean value of fasting blood glucose (FBG) level,
followed by Indians and Chinese. Mean value of FBG level for Malays was higher than that for Indians by 0.5%
and simultaneously higher than that for Chinese by 2.7%. The mean value of FBG level for Indians was higher
than that for Chinese by 2.2%.

Fig 2: Showing data interpretation for mean fasting blood glucose (FBG) level based on gender and ethnicity.
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However unlike males, amongst females, Indians had the highest mean value of FBG level followed by
Chinese and Malays. Mean value of FBG level for Indians was higher than that for Chinese by 2% and
simultaneously higher than that for Malays by 3.3%. The mean value of FBG level for Chinese was higher than
that for Malays by 1.35%.

Data interpretation of correlation between the BMI and FBG level based on gender and ethnicity for overall
male and female participants:

The scatter plot of Figure 3 shows that there was significant correlation between BMI and FBG level
among overall male and female participants (N = 126, p = 0.04 for p < 0.05, r = 0.165).

Data interpretation of correlation between the BMI and FBG level based on gender and ethnicity for male
participants:

The scatter plot of Figure 4 shows that there was significant correlation between BMI and FBG level
among male participants. (N =55, p =0.03 for p <0.05, r = 0.226).

Data interpretation of correlation between the BMI and FBG level based on gender and ethnicity for female
participants:

The scatter plot of Figure 5 shows that there was a significant correlation between BMI and FBG level
among female participants (N =71, p =0.04 for p £0.05, r =0.151).
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Fig 3: Showing data interpretation of correlation between the BMI and FBG level based on gender and
ethnicity for overall male and female participants.
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Fig 4: Showing data interpretation of correlation between the BMI and FBG level based on gender and
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Fig 5: Showing data interpretation of correlation between the BMI and the FBG level based on gender and
ethnicity for female participants.

35.09 a-n
Gender : Female Participants
30.04
fe e [
- o o]
o o
E [}
£ o]
=] . 8
2 a0 ol )
=, s3] o
= ° 9 ;
m ] g 0
[+ o o o]
0 =
20.04 - (o] - o oo o p
o © ) 4
- 8o o o
o] o
o Q
o
15.09
T T T T T
60 70 80 a0 100

Fasting Blood Glucose Level (mg/dL)

DISCUSSION

The study conducted on undergraduate students of SEGi University, Kota Damansara was to find out
the correlation between body mass index (BMI) and fasting blood glucose (FBG) level. The results obtained
from BMI analysis showed that among males, Indians had the highest mean BMI value, followed closely by
Malays and lastly Chinese. Among females, Malays had the highest mean BMI value, followed closely by
Indians and then Chinese. These results were similar to the 1992 national health survey conducted in
Singapore [11]. The result obtained for males, was in line with the 2016 national survey of obesity in Malaysia
wherein Indians were more obese than Malays and Chinese [12]. The result for females was in par with the
2009 report done among undergraduate students where Malays were more obese compared to Indians and
Chinese [13]. On overall, our results showed consistency with the three previous results obtained by the
Medical Faculty of SEGi University, Kota Damansara, where the highest mean BMI in both genders, tends to
fluctuate between the Malay and Indian ethnics while the Chinese ethnic had the lowest mean BMI value [4, 5,
32].

In our study, it was also found that among males, Malays had the highest mean FBG level followed by
Indians and then Chinese. While among females, Indians had the highest mean FBG level followed by Chinese
and then Malays. These results had some similarities and differences to the 2011 Malaysian analysis on FBG
level. They had reported that for both males and females, Indians had the highest FBG level followed by
Malays and then Chinese [25].

In our research, a significant correlation was obtained between BMI and FBG level for overall male
and female participants (p=0.04, r=0.165), male participants (p=0.03, r=0.226) and female participants (p=0.04,
r=0.151). Similar to our findings were reported in Korea (2011) and Nigeria(2013), where they showed in their
research that people with high BMI value have high FBG level [26, 27].

CONCLUSION

Significant correlation was seen between BMI and FBG level for the overall male and female
participants, male participants and female participants. Hence, the correlation observed in this study can be
used as a basic guideline to spread awareness amongst Malaysian undergraduate students regarding their
lifestyle, diet and daily physical activity in respect to obesity. By doing so, the risks of acquiring non-
communicable diseases such as diabetes, hypertension, stroke and heart diseases can be significantly reduced
over time.
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