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The profile of serum lipids and lipoproteins, namely cholesterol, triglycerides, high density lipoprotein and low
density lipoprotein, was studied in 70 patients with non-insulin dependent diabetes mellitus at armed forces clinics
around Kuala Lumpur from June through to August 1994. Anthropometric measurements included weight and
height which were measured using a SECA weighing balance with height scale attached, and percent body fat was
determined from bioimpedance measurements. The haemoglobin A, and lipid profile levels were measured using
commercially available methods from DAKO and Boehringer-Mannheim. Other variables were obtained using a
prepared questionnaire. Using BMI=30.0 kg/m? to denote obesity, the study showed that 32.9% of the sample were
obese. The percentage of obese individuals increased to 70.8% when the fat percentage determined by bioelectrical
impedance analyser was used. The criteria for obesity in male is 220% body fat and in female is 230%. A large
number of cases (65.2%) had poorly controlled diabetes. The lipid profile of the patients showed that 80.0% were
hypercholesterolaemic, 58.0% were hypertriglycedaemic and 68.5% had hyperL.DL-cholesterolaemia. About 17.6%
of them had low HDL~cholesterolaemia. There is no significant difference in serum lipid levels with sex and serum

lipid levels among obese and non obese subjects.

Key words: Diabetes, NIDDM, dyslipidaemia, Malaysia, Kuala Lumpur, armed forces, obesity, gender

Introduction :

Coronary heart disease (CHD) is the leading cause of death
among patients with non-insulin-dependent . diabetes
mellitus (NIDDM). These patients have a high frequency of
dyslipidaemia which, along with hyperglycaemia, obesity
and hypertension may contribute significantly to accelerated
coronary atherosclerosis. Since there are multiple risk
factors for CHD, even mild degrees of dyslipidaemia may
enhance CHD risk. Therefore, therapeutic strategies for
management of NIDDM should give equal emphasis to the
control of hyperglycaemia and dyslipidaemia'.

The various cholesterol-carrying serum lipoproteins are
independent predictors of CHD risk. Serum total cholesterol
and low density lipoprotein cholesterol (LDL-cholesterol)
levels are positively correlated with CHD, whereas high
density lipoprotein cholesterol (HDL-cholesterol) concen-
trations are inversely related’. Although hyper-lipidaemia is
thought to be common in adult diabetics, published reports
give conflicting results®*, Older reports are confounded by
.diabetic diets of an. earlier era, when high fat and low
carbohydrate intakes were generally recommended®.

The objective of this study was to determine  the
magnitude of dyslipidaemia in NIDDM and factors which
may contribute to this disorder in the patients attending
armed forces clinics in Kuala Lumpur.

Subjects and methods

Subjects

This cross-sectional study was undertaken on patients who
were diagnosed as having diabetes mellitus and had their
diagnosis confirmed by a casual or a postprandial serum
glucose level of at least 11.lmmol/L or a fasting serum
glucose level of at least 7.8mmol/L on at least two
occasions’. Only patients with NIDDM were considered for
this study, that is those diabetic patients who were not
taking insulin and who, if they were taking insulin, had an
age of onset during adulthood and had also had therapy with
oral antiglycaemic agents before.

Altogether, 70 diabetic patients who were under
treatment for diabetes at all Armed Forces clinics around
Kuala Lumpur participated in the study, which ran from
early June through August 1994. Patients were asked to
come to the clinic between 8 and 9am. after 12 hours of
fasting. At the time of the visit, socioeconomic and demo-
graphic information and the patient’s and family medical
history were obtained using a structured questionnaire. One
patient at a time was interviewed by a researcher. Other
measurements and venesection were performed by -trained
medical personnel at the respective clinics.
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Anthropometry
The height and body weight of each subject was measured
using the SECA " weighing balance with height attachment to
the nearest decimal point with shoes and outer garments
removed. The balance was calibrated weekly. Body weight
status was estimated by the body mass index (BMI)
computed in metric units as weight(kg)/height® (m?) Obesity
was defined as a body mass index 230 kg/m’, as classified
by Garrow®.

Fat as a percentage of body weight was measured using
a bioimpedance machine (Biodynamics Model 310 from
USA), which was fully charged before operation. The
subject was seated on a plastic or wooden chair and
connected to the machine at the wrist and ankle on the left
side of the body. All gold jewellery and metal items were
removed from the subject preceding the test. Information on
sex, age, weight and height were entered into the machine
prior to the test. Fat percentage was obtained immediately.

Biochemical measurements

Ten ml venous blood was obtained while the subject was
seated and tourniquet removed. A blood sample for
determining glycated haemoglobin level (HbA,) was
collected. It was collected in a heparinised (EDTA) tube to
prevent clotting prior to laboratory analysis. The rest of the
sample, for lipid profile, was kept in a universal bottle.

A sample of 0.05ml whole blood from the EDTA tube
was transferred into another tube containing 1.0ml
deionised water and was kept frozen at -20°C -until further
analysis. All samples were determined for quantitative
glycated haemoglobin at the same time using an enzyme
immunoassay (DAKO HbA,, UK). Standard procedures
recommended by DAKO for analysing HbA, were
followed. The measurement of glycated haemoglobin is a
useful index for long term monitoring of glycaemic control
in diabetic patients. Patients with good control or mild
hyperglycaemia may have HbA,. values within the non-
diabetic reference interval, that is between 2.6 - 4.9 %
HbA,. .

The blood sample from the universal bottle was allowed
to clot and then centrifuged for 5 minutes at 2000rpm. The
clear supernatant (serum) was transferred into plastic tube
and stored at -20°C until further analysis. Determination of
serum cholesterol, triglycerides and HDL-cholesterol was
performed using commercially available enzymatic
colorimetric methods (Boehringer-Mannheim) and LDL-
cholesterol was determined using Friedewald formula':
LDL-chol = cholesterol- triglycerides /2.2 - HDL-~chol.
Since this formula is ‘only applicable to triglycerides levels
< 4.6mmol/L, LDL-~cholesterol levels could not be
calculated for 15 subjects. Classification of hyper-
lipidaemia = and  dyslipidaemia was based on
recommendations by the National Cholesterol Education

Program (NCEP)"'.

Statistical analysis ’

Statistical analysis of the data was carried out using Dbase
IIT + and the Dbase Stats computer program. Results were
expressed as mean = standard deviation. Differences in
means were tested using the t-test and the test considered
significant when P was < 0.05.

Results and discussion

Description of the study sample

The total number screened was 70 non insulin dependent
Diabetes Mellitus (NIDDM) patients with the mean
duration of having diabetes of 6.0 = 5.8 years. The majority
of the sample was armed forces personnel: 53 (75.7%). Six
(8.6%) were ex-personnel and 11 (15.7%) were civilian. All
of them were staying with their families and eating at home
most of the time. The mean age was 41.4 + 9.8 years old
and the mean working duration was 18.3 + 6.3 years. The

other characteristics of the samples are shown in Table 1.

Table 1. -Sociodemogmphic description of the study
sample.

n %
Sex male 57 814
female 13 18.6

Age group <30 1 1.5
(years) 30-39 36 514
© 40-49 22 314
>50 11 15.7
Ethnicity Malay 57 814
Indian 8 11.4

Chinese 5 7.2

Some other physical characteristics of the patients are
shown in Table 2. According to Garrow®, the patients are
classified as obese when' BMI = 30.0 kg/m”. Based on that,
32.9% of the patients were obese. Durnin and Rahaman'’
categorised obesity as percent of body fat greater than 20%
and 30% for male and female respectively. Using these
criteria 70.8% of the sample were obese.

Prevalence of hyperlipidaemia

Hyperlipidaemia is defined as an elevation of plasma lipids
such as cholesterol, cholesterol esters, phospholipids and
triglycerides. Different studies®'*'* report different cut-off
points for dyslipidaemia. However, the cut-off values used
in this study were as follows: cholesterol = 6.1mmol/L or
triglycerides = 2.7mmol/L, low density lipoprotein (LDL) =
4.0mmol/L. and high density lipoprotein (HDL) <
0.9mmol/L"". A subject was considered dyslipidaemic when
one of the above criteria was fulfilled.

Table 2.The mean age, body mass index and % fat of the
NIDDM.

Age (years) BMI Fat (%)
(kg/m’)
Male (n=57) 393+£75 28.1x41 224x58
Female(n=13) 502+13.6 285x43 35753

The prevalence of hyper-cholesterolaemia, hypertrigly-
ceridaemia, hyper-LDL-cholesterolaemia and low HDL-
cholesterolaemia among the NIDDM was 80.0%, 58.0%,
68.5% and 17.6% respectively. These are higher values than
several other studies™'. This could be because in other
studies the sample size was much larger and probably
covered both IDDM and NIDDM together'>". Thus, the
cut-off values for cholesterol were higher (= 6.7 mmol/L
and = 7.8 mmol/L)>'*", That cholesterol value is slightly
elevated in diabetic subjects has been confirmed in various
studies>'” and recent data from the NHANES study indicate
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that 70% of diabetic patients have high or borderline-high
cholesterol.'®

Nevertheless, the prevalence of hypertriglyceridaemia in
the present study falls within the range of 20% to 60% as
reported in other studies®. Usually LDL-cholesterol levels
are not elevated in NIDDM'®, but more than half of the
‘study sample were found to have high LDL-cholesterol
levels. The other characteristic lipid abnormality in NIDDM
is reduced levels of HDL-cholesterol’®?!. Even though
found in this study, its prevalence is much lower when
compared with other studies'*'*,

Another possible explanation for the higher prevalence
of hyperlipidaemia could be that screening for the detection
of hyperlipidaemia in these clinics has been recent. There
was previously little awareness or treatment of hyper-
lipidaemia for these service personnel. Only 4.3% were
receiving lipid lowering drug therapy.

Lipid Profiles

The reported characteristic pattern of dyslipidaemia in
NIDDM consists - of hypertriglyceridaeia, low HDL-
cholesterol and normal LDL-cholesterol levels®™".
However, this pattern was not found in this study,
instead, and quite similar to another study® the HDL-
cholesterol was high as shown in Table 3.

Table 3. Characteristics of HbA, and lipid abnormalities in
NIDDM.

HbAlec CHOL TG LDL HDL
(%)  (mmol/L) (mmol/L) (mmol/L) (mmol/L)
Mean 7.5 83 34 54 1.5
SD 42 24 1.6 24 0.9
Range 2.5-28.0 4.1-17.0 1.0-8.1 1.9-144 04-45
n 69 70 69 52 66

. As shown in Table 4, the differences did not achieve
statistical differences at the 0.05 level, but mean cholesterol
and mean LDL-cholesterol levels were higher in women
than in men. In contrast, men tend to have higher mean
triglycerides concentrations than women. The same pattern
has been noted in other studies®"".

Earlier studies*” have shown that triglyceride and low
HDL-cholesterol levels in NIDDM are independent of the
degree of obesity. It has also been suggested that abnormal
lipid patterns do not necessarily reflect higher levels of
other nonlipid cardiovascular risk factors in NIDDM*. This
study is in agreement. It revealed that cholesterol and LDL-
cholesterol levels are not different by body mass index, as
shown in Table 5. There is no significant difference of lipid
levels with body mass index as shown in Table 5.

Table 4. The difference in mean lipid proﬁles between men
and women.

" Mean lipid Women Men
profiles {mmol/L) (mmol/L)
Cholesterol 88+2.5(n=13) 82+24(n=157)

. Triglycerides 2.8+1.2 (n=13) 3.5+1.7 (n=56)
LDL-Cholesterol ~ 6.0+2.1 (n=10)  5.322.5 (n=42)
HDL-Cholesterol ~ 1.4+0.7(n=12) 1.5x1.0 (n=54)

The sévei‘ity of obesity is a determinant of lipoprotein
abnormality in NIDDM, besides. the degree of glycaemic

triglycerides,

control®. Using a ttest, there were no significant

differences in percentage of body fat with severity of lipid
status.

Table 5. The difference in mean lipid profiles according to
BMIL

Mean lipid profiles  Non obese Obese
(mmol/L) (BMI <30.0) (BMI = 30.0)
Cholesterol 8.6+2.5(n=47) 7.8+2.1(n=23)
Triglycerides 3.6£1.8(n=46) 3.0x1.1 (n=23)
LDL-Cholesterol ~ 5.7+2.5(n=32) 5.0+2.2 (n=20)
HDL-Cholesterol ~ 1.5+0.9 (n=44) 1.6=1.0 (n=22)

BMI is body mass index (kg/m®)

Glycaemic Control

HbA| is a good indicator of glycaemic control as it does
not change rapidly in response to fluctuations in blood
glucose, but rather reflects a time-averaged history of
glucose concentration in the preceding 2-3 months. In
poorly controlled diabetic patients, blood glucose
conceritration is persistently elevated and the levels of
glycated proteins are higher (HbA,;. >4.9%) than in well

as . controlled or non-diabetic individuals (HbA,. <4.9%). In

the present study the percentage with poorly controlled
diabetes is higher (65.2%) than for well-controlled diabetic
patients (34.8 %).

Table 3 indicates that a large proportion of the sample
had poorly controlled diabetes, since the mean value of
HbA,. was high (7.5£4.2%). This may relate to a high
prevalence of dyslipidaemia among these patients. The most
frequent lipid abnormalities in poorly controlled or
untreated NIDDM are hypertriglyceridaemia, low levels of
HDL-~cholesterol and increased VLDL levels®. The elevated
LDL-~cholesterol in this study is likely to be due to
increased VLDL secretion®

In Table 6, poor glycaemlc control is reflected in lipid
profile, notably HDL~cholesterol. Other studies™? find that
poor glycaemic control can be responsible for low HDL-
cholesterol. In general, elevated serum cholesterol,
LDL-cholesterol and reduced HDL-
cholesterol are more marked in poorly glycaemic controlled
patients.

Table 6. The mean of % fat and % HbA, in patients having
normal lipid levels and dyslipidacmia

mmol/L Fat (%) HbA,, (%)
Cholesterol <6.1 22.7+7.5 5.6x1.7
>6.2 25.6x7.8 8.0+4.5
Triglycerides <27 26.7+8.6 6.7+3.9
>28  24.0:7.0 8.0+4.4
LDL-cholesterol <4.0 22.5+8.1 59+1.8
. >41 26.2+8.2 7.4£3.8
HDL-cholesterol = <09 24.1+£5.8 10.0+8.2%
>1.0 24.9+8.1 7.2+2.9*
*P <0.05 )
Conclusion

The percentage of poorly controlled diabetes in this study is
high (65.2%), as measured by glycated haemoglobm This
could, in turn, contribute to the higher prevalence of
dyslipidaemia compared with previous studies. In the 70
patients who participated in this study, 80.0% had
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hypercholesterolaemia, 58.0% hypertriglyceridaemia, and
68.5% and 17.6% had hyperLDL-cholesterol and low HDL-
cholesterol respectively. There was a significant difference
between HbA,. and hyperlipidaemia, (with low HDL-
cholesterol concentrations).

The obese group and the non-obese groups did not differ

significantly in lipid levels. Serum lipids did not differ
significantly by gender.
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