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only course for diabetics at present is to ensure per-
fect control of the status of their diabetes so that the 
complications may be prevented or delayed.

The American Diabetes Association in its Position 
Statement, has recommended that patients with 
diabetes should maintain a systolic blood pressure 
of <130 mmHg and a diastolic blood pressure of <80 
mmHg.6,7 In addition, the primary goals of therapy 
for an adult should be to maintain low density lipo-
protein cholesterol (LDLC) below 2.6 mmol/L and 
triglycerides (TG) below 1.7 mmol/L, while raising 
high density lipoprotein cholesterol (HDLC) above 
1.15 mmol/L for men and possibly another 10 mg/dl 
higher still for women.6

The Asia Pacific Type 2 Diabetes Policy Group, sup-
ported by the International Diabetes Foundation (IDF) 
Western Pacific (WP) Region, has produced the fourth 
edition of Type 2 Diabetes Practical Targets and Treat-
ments. In the report, the IDF has recommended that 
patients with diabetes maintain their systolic blood 
pressure below 130 mmHg and diastolic blood pres-
sure below 80 mmHg; total cholesterol should be 
lower than 4.5 mmol/L, with LDL cholesterol lower 
than 2.5 mmol/L. TG should be below 1.5 mmol/L, 
HDL cholesterol should exceed 1.0 mmol/L and fast-
ing glucose should be maintained between 4.4 and 
6.1 mmol/L.8
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ABSTRACT 

Introduction: Diabetes is associated with a high risk of cardiovascular disease. The management of blood 
glucose, dyslipidaemia and other modifiable risk factor, is a key element in the multifactorial approach to 
prevent complications of type 2 diabetes. Materials and Methods: A cross sectional study was conducted to 
determine the level of glycaemic control, lipid profile, blood pressure and body weight status among type 2 
diabetics in rural Malaysia. A total of 237 diabetic subjects participated in this study. Physical examination 
was carried out, including measurements of height, weight, waist and hip circumferences, and systolic and 
diastolic blood pressure. Fasting venous blood samples were collected to determine the glucose level and 
lipid profile. Results: About 70% of the subjects had a high body mass index (BMI), equal to or above 25 kg/
m2. More than 60% of the subjects had systolic blood pressure ≥ 140 mmHg and/or diastolic ≥ 90 mmHg. Mean 
fasting blood glucose was 9.84±4.54 mmol/L. Mean total cholesterol was 5.18±1.35 mmol/L. High density 
lipoprotein cholesterol (HDLC) and triglyceride (TG) and glucose levels were higher in male than in female, 
but not statistically significant (p>0.05). However, low density lipoprotein cholesterol (LDLC) was higher 
in females than males (p<0.05). Mean HDLC was below 1.0 mmol/L in all subjects. Conclusion: Glycaemic 
control, lipid profile, blood pressure and body weight status were not satisfactory and may increase the risk 
of microvascular and macrovascular complications among these subjects. Appropriate intervention programs 
should be implemented for better diabetes control among rural subjects.
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INTRODUCTION

Diabetes mellitus in Malaysia has increased in prev-
alence since 1960.  In 1960, the prevalence of dia-
betes was 0.6% of the population, in 1982, 2.1%, in 
1986, 6.3%, and in 1996, it had risen to 8.3%.1 The 
prevalence is highest among Indians (3.5% to 16%), 
followed by Chinese and Malays.2 Among Malays in Ma-
laysia, the prevalence is highest among urban Malays 
(8.2%), followed by settlers (6.7%) and Malays in rural 
areas (2.8%).3

Diabetes is associated with a high risk of cardiovascu-
lar disease (CVD). The management of diabetic dys-
lipidaemia, a well recognised and modifiable risk fac-
tor, is a key element in the multifactorial approach 
to prevent CVD in individuals with type 2 diabetes.4 
Tight control of blood glucose and blood pressure has 
been shown in the United Kingdom Prospective Dia-
betes Study (UKPDS) to reduce the risk of develop-
ing macrovascular and microvascular complications 
in diabetes mellitus type 2 patients.5 Therefore, the 
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Waist circumference was obtained by measuring the 
distance around the smallest area below the rib cage 
and above the umbilicus and was analysed using the 
National Institute of Health’s classification.14 Hip cir-
cumference was measured at the point yielding the 
maximum circumference over the buttocks with the 
tape held in a horizontal plane.  Blood pressure was 
measured using Omron digital blood pressure monitor 
(Japan). 

Fasting blood samples were collected to determine 
glucose levels and lipid profile (TC, HDLC, LDLC and 
TG). Biochemical analyses were done using the Hitachi 
Chemical Analyser (Japan). Total LDLC was calculated 
using Friedewald formula.15  

Statistical analysis was done using SPSS version 12.0. 
All the variables were coded, and appropriate statis-
tical analyses were performed, including determining 
the mean and standard deviation, and utilising the chi 
square test for association and the t-test for differ-
ence. Statistical significance was assessed at a level 
of less than 0.05. 

The objective of this study was to determine the level 
of glycaemic control, lipid profile, blood pressure and 
body weight status among subjects with type 2 dia-
betes mellitus specifically at Felda Gugusan Palong, 
Gemas Negeri Sembilan, Malaysia. Data on the gly-
caemic control, lipid profile, blood pressure and body 
weight status among type 2 diabetes mellitus, espe-
cially in rural Malaysia, are limited. In the present 
study, we assess the level of glycaemic control, lipid 
profile, blood pressure and body weight status among 
subjects with type 2 diabetes mellitus at Felda Gugu-
san Palong, Gemas Negeri Sembilan, Malaysia.

The combination of hyperglycaemia, obesity, dyslipi-
daemia and hypertension has been labelled metabolic 
syndrome, dysmetabolic syndrome or insulin resis-
tance syndrome. This combination indicates common 
underlying aetiological factors; it is not surprising that 
the clinical importance of metabolic syndrome is the 
high cardiovascular risk associated with it. 8 Sustained 
improvement in health is recognised as an important 
goal in diabetes care.9 

As Malaysia proceeds rapidly towards a developed 
economy status, the population’s lifestyle will con-
tinue to change. The escalation of nutrition-related 
chronic degenerative diseases, once an urban phe-
nomenon, has now spread to the rural population at 
an alarming rate.10 Therefore, the objective of this 
study was to determine the level of glycaemic con-
trol, lipid profile, blood pressure and body weight 
status among subjects with type 2 diabetes mellitus, 
specifically at Felda Gugusan Palong, Gemas Negeri 
Sembilan, Malaysia. 

MATERIALS AND METHODS

A cross-sectional study was conducted at Felda Gu-
gusan Palong, Gemas Negeri Sembilan. Subjects were 
selected using cluster sampling, wherein 1184 settlers 
were sampled and a total of 237 diabetic subjects 
were recruited for this study. Informed consent was 
obtained and: 

1. Subjects were interviewed using pre-tested ques-
tionnaires.  
2. Subjects were examined to determine height, 
weight, waist and hip circumferences, and systolic 
and diastolic blood pressure. 

Inclusion criteria included selected settlers (husband 
and wife) identified in the sampling frame and their 
agreement to participate in this study, attend blood 
collection centres and be interviewed during data 
collection. Exclusion criteria included subjects with 
mental disorders, AIDS or HIV positive status.
Sample size calculation

The formula used for calculating sample size was: n 
= Z (1-α/2)² x p x (1-p) / d², where     Z (1-α/2) indi-
cates 95% confidence level, p is the prevalence of FPG 
< 6.1 mmol/L /good glycaemic control (according to 
Mafauzy, 18%), and d is the desired accuracy level for 
estimating prevalence of good glycaemic control (set 
at ± 0.10).11,12 Given these parameters, we required a 
sample size of at least 56 subjects for this study.

Weight was measured with a Tanita digital weigh-
ing scale (Japan), and height was measured using a 
SECA bodymeter (Germany). Each measurement was 
recorded to the nearest 0.1kg and 0.1cm, respec-
tively. Body mass index (BMI) was computed using the 
ratio of weight (kg) per height2 (m2), and following 
the classification of the World Health Organization.13 
Waist and hip circumferences were measured using 
an inelastic measuring tape to the nearest 0.1cm. 

RESULTS

Socio-demography 

Table Ι presents the socio-demographic data of sub-
jects by gender. The study group consisted of 237 sub-
jects, of which 42.6% were male and 57.4% were fe-
male. The majority of the subjects (91.5%) were 40-59 
years old; 72.2% of all subjects were Malay and 27.8% 
were Indian. About 95% of the subjects were married, 
and 5.1% were widowed or divorced. Only 13.1% of 
the subjects had never acquired any formal educa-
tion, while the majority of the subjects (75.9%) had 
a primary school education. A higher percentage of 
males had a secondary level of education, and the dif-
ference in education level between male and female 
subjects was statistically significantly (p<0.05). The 
mean monthly income was RM 656.24 ± RM 520.41, 
and while males had a higher monthly income than fe-
males, this did not prove to be statistically significant 
(p>0.05). The mean household size was 4.52 ± 2.09 
and was higher among male subjects (p<0.05).

Table Ι.  Socio-demography data of subjects by 
gender
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more males (37.6%) than females (23.5%) in this cat-
egory. Furthermore, 47.3% of subjects were classified 
as overweight, while 22.4% were obese. Nearly 63% of 
the subjects were classified as having a waist to hip 
ratio (WHR) ≥ 0.95 for males or ≥ 0.85 for females. 
Based on waist circumference, 18.8% of males were 
at high risk of co-morbidities compared to the almost 
threefold increase of high risk among females (61%). 
Gender differences in waist circumference and waist 
to hip ratio were statistically significant (p<0.05), 
with a higher percentage of female subjects categor-
ised as having abdominal obesity and at high risk of 
comorbidity. 

Blood pressure

Table IV presents the blood pressure categories of the 
subjects by gender. Based on the systolic blood pres-
sure, 46.8% of the subjects were classified as having a 
systolic blood pressure ≥140mmHg, and 54.4% of the 
subjects were identified as having a diastolic blood 
pressure ≥90mmHg. In total, more than 60% of the 
subjects were identified as having a systolic blood 
pressure ≥140 mmHg and/or a diastolic blood pres-
sure ≥90 mmHg. The results of this study showed no 
gender differences in term of blood pressure classifi-
cation (p>0.05).

Fasting Blood Glucose and Lipid Profile

Means ± standard deviations for lipid profile and for 
glucose by gender are presented in Table V. Mean to-
tal cholesterol for males was 5.04±1.40 mmol/L and 
5.29±1.31 mmol/L for females. HDLC and glucose 
were higher in males than in females, but the differ-
ences were not statistically significant (p>0.05). LDLC 
was higher in females than males (p<0.05), while trig-
lyceride levels showed an opposite trend.

Results from this study were compared to targeted 
lipid profiles, blood pressure and BMI for diabetics. 
The mean for systolic and diastolic blood pressure 
was above 140/90mmHg. The majority of subjects 
(64.1%) had a blood pressure ≥140/90mmHg, and 
only 15.2% had a blood pressure in the optimal range 
(<130/80mmHg). Fasting blood glucose was at an opti-
mal level for only 14.8% of the subjects, and a major-
ity of the subjects (64.1%) had fasting blood glucose 
of more than 7.0 mmol/L.  Only 24.9% of the subjects 
had a total cholesterol ≥6.0 mmol/L, while 30.4% of 
the subjects were in the optimal range. LDL-cholester-
ol measurements showed that 39.2% of subjects had 
a level >4.0 mmol/L, while only 15.6% had an LDLC 
<2.5 mmol/L.  As for HDL-cholesterol measurements, 
only 16.5% of the subjects had HDL-cholesterol levels 
>1.1 mmol/L, while 71.3% had a level < 0.9 mmol/L. 
For triglycerides, the majority of the subjects (57.5%) 
were at an optimal level, and only 13.5% of the sub-
jects had triglycerides > 2.2 mmol/L.   The majority 
of the subjects (56.5%) had a high BMI (≥27 kg/m2 for 
males & ≥26 kg/m2 for females), while less than 27% 
of the subjects had a BMI in the optimal range.  

Anthropometric Measurements 

Table ΙΙ shows the anthropometric measurements and 
blood pressure levels by gender. The mean BMI of all 
subjects was 27.47±5.00kg/m2, with females pos-
sessing a higher BMI (28.15± 5.60 kg/m2) than males 
(26.55±3.89 kg/m2; p<0.05). The difference in height, 
weight and BMI between males and females was sta-
tistically significant (p<0.05).  Waist circumference 
was not significantly different between males and fe-
males (p>0.05). Waist to hip ratio was higher among 
males than females (p<0.05), but hip circumference 
showed the opposite trend (p<0.05). 
The classifications of body mass index, central obe-
sity and waist to hip ratio of the subjects by gender 
are presented in Table ΙΙΙ. Overall, less than 30% of 
the subjects were classified as at a normal BMI, with 

# Chi squared could not performed because more than 
20% of the cells have expected values less than 5
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Table ΙΙ.  Mean  standard deviation for anthropometric measurements and blood pressure by gender

Table ΙΙΙ.  Classification of body mass index, central obesity and waist to hip ratio of the subjects by gender

* According to the Asia-Pacific regional guidelines, abdominal obesity was defined as a WC >90 cm for men and 
>80 cm for women. 

Source: Steering Committee of the WHO Western Pacific Region, IASO & IOTF. The Asia-Pacific perspective: 
Redefining obesity and its treatment. Australia : WHO Western Pacific Region, 2000. 
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Table IV. Blood pressure categories by gender

Table V. Lipid profile and glucose levels (mean ± standard deviation) by gender

Table VΙ.   Status of lipid profile, glucose level, blood pressure and BMI among the subjects
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LDLC levels above 2.6 mmol/L.28

The NCEP ATP (III) recommends aggressive LDL reduc-
tion for patients with diabetes, and the ADA recom-
mends that LDLC be maintained below 2.6 mmol/L.6 
This targeted value is achievable, as results of this 
study showed that only 15.6% of the subjects had LDLC 
levels less than 2.5 mmol/L. With regard to HDLC, 
this study showed that more than 70% of the subjects 
had HDLC levels below 0.9 mmol/L, even though they 
were medicated. Therefore, intervention programs 
targeted to physical activity are suggested to increase 
HDLC levels in this community.

The mean systolic and diastolic blood pressure 
was above 140/90mmHg. The majority of the sub-
jects (64.1%) had blood pressure measurements 
≥140/90mmHg, and only 15.2% had blood pressure 
measurements in the optimum range (<130/80mmHg). 
Studies by Mafauzy showed that 40.9% of his subjects 
had high blood pressure.22 Chuang et al reported that, 
among diabetics in Asia, 27% had diastolic blood pres-
sure levels above 140mmHg, while 10% had systolic 
blood pressure levels above 90mmHg.29 Control of 
blood pressure is important in preventing cardiovas-
cular complications among diabetics. 

Being overweight constitutes a health risk as it is as-
sociated with several co-morbidities, including type 2 
diabetes mellitus, cardiovascular diseases, hyperten-
sion, dyslipidaemia, hyperuricaemia, respiratory dis-
eases, osteo-arthritis and depression.30,31 The major-
ity of the subjects in this study (56.5%) had a BMI at 
or above 27 kg/m2 for males and at or above 26 kg/
m2 for females. Only 26.9% of the subjects’ BMI mea-
surements were in the optimal range.  Similar findings 
have also been reported by Mafauzy, 81.4% of their 
subjects had BMI >23 kg/m2.22 According to Ford et 
al, for every kilogram of weight gain, the risk of dia-
betes increases between 4.5% and 9%.32 The relation-
ship between obesity and diabetes is of such interde-
pendence that the term ‘diabesity’ has been coined.33 

According to Kahn et al, in obese individuals, adipose 
tissue releases increased amounts of non-esterified 
fatty acids, glycerol, hormones, pro-inflammatory cy-
tokines and other components of insulin resistance.34 

When insulin resistance is accompanied by dysfunc-
tion of pancreatic islet  -cells — the cells that release 
insulin — failure to control blood glucose levels re-
sults.
This study has shown similar results to other studies 
involving diabetics in Malaysia. The prevalence of dys-
lipidaemia, high blood pressure, obesity and poor gly-
caemic control (as evidenced by fasting blood glucose 
levels) are alarming in rural areas and highlight the 
need for lifestyle intervention programs to control 
diabetes. 

DISCUSSION

The Diabetes Control and Complications Trial (DCCT) 
and other European studies have demonstrated the 
efficacy of intensive insulin treatment in prevent-
ing the onset and/or progression of microvascular 
complications such as retinopathy, nephropathy, and 
neuropathy.16-19 The results from this study showed 
that the majority (64.1%) of the subjects have fasting 
blood glucose levels above 7.0 mmol/L.  Other stud-
ies in Malaysia showed similar results, where diabetic 
subjects had fasting blood glucose levels beyond the 
optimum level. Studies by Eid et al, Suhaiza et al  and 
Mafauzy et al showed 60%, 85.7% and 89% of their dia-
betic subjects, respectively, had fasting glucose lev-
els above 6.7 mmol/L.20-22 These figures indicate the 
urgency of controlling and preventing microvascular 
complications among diabetics in rural areas. The ma-
jority of the subjects in this study would also require 
intervention and ongoing monitoring to ensure that 
targeted glucose levels are reached and maintained. 

The Action in Diabetes and Vascular Disease: Preterex 
and Diamicron Modified Release Controlled Evaluation 
(ADVANCE) showed that an intensive glucose control 
strategy significantly reduced the primarily composite 
outcome of major macrovascular events, mainly as a 
consequence of a reduction in nephropathy.23 Other 
prospective studies have shown continuous associa-
tions of blood glucose and glycated haemoglobin lev-
els with the risks of major vascular events.24,25

A positive relationship between glycaemic control and 
the concentration of TC, LDLC and triglycerides has 
been reported by The Diabetes Control and Complica-
tions Trial (DCCT).26 The data from The SEARCH diabe-
tes study show that the association between poor dia-
betes control and high concentration of TC, LDLC and 
triglycerides also extends to those between 10 and 22 
years old in all major ethnic/racial groups.27 Similar 
results were obtained in this study, namely, a posi-
tive and significant correlation between fasting blood 
sugar and TC (r=0.197; p<0.01), and between fasting 
blood sugar and triglycerides (r=0.391; p<0.01), but 
not between fasting blood sugar and LDLC (p>0.05).

In this study, about one-fourth of the subjects ex-
ceeded the targeted level of total cholesterol, and 
about 40% of the subjects had LDL cholesterol levels 
above 4.0 mmol/L. Studies by Mafauzy et al  showed 
that 87.7% of diabetic subjects had total cholesterol 
levels above 4.8 mmol/L, while those of Ismail et al  
found that 73.2% of their subjects had levels above 
5.2 mmol/L.22,28  Results from the present study 
showed that 39.2% of the subjects had LDL cholesterol 
above 4.0 mmol/L. This percentage is lower than that 
in studies by Eid et al, in which 62% of their subjects 
were classified as having high LDLC.20  Studies by Is-
mail et al found that 90.9% of diabetics analysed had 

* Total less than 100% because another 1.3% could not 
fitted to any categories, their blood glucose was less 
than 4.4 mmol/L.
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