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Abstract
Background: This paper reports the prevalence of NIDDM and its associated risk factors in migrants
of Indian ethnic background, who resided in Melbourne, Australia, and were recruited for an Indian
Health Study from July 1993 to October 1995. The relationships between fasting plasma glucose and
other NIDDM associated factors were investigated, and a comparison of the NIDDM prevalence of this
population was made with that of Anglo-Celtic Melbournians.
Methods: A representative group of 297 men and 255 women (aged 25-78 years) was recruited using a
method of identification of characteristic surnames in the telephone directory. Participants were
considered to be diabetic either if they had been diagnosed by a medical practitioner, regardless
whether they were receiving medication for it, or if they had a fasting plasma glucose ≥ 7.8 mmol/L.
Results: The prevalence of NIDDM in the Indian Australians was 10.1% for men and 12.2% for
women.
No significant gender difference was observed in the study population (χ2 test
P = 0.44). The high prevalence of NIDDM of the study population is consistent with the findings of
studies of South Asian migrants in other countries. Compared to the Anglo-Celtic population, the
prevalence of NIDDM was higher for the Indians. It was also found that fasting plasma glucose was
positively associated with age, body fat mass, abdominal circumference, abdomen-to-hip ratio, and
fasting insulin, both in men and women.
Conclusions: The Indian migrants in Melbourne, Australia, had a 11.1% prevalence of NIDDM, which
was significantly higher than that of the Anglo-Celtic Australians. These findings are in agreement with
other studies of South Asian migrants. It is proposed that the mechanism(s) underlying the
pathophysiology of the metabolic disturbances in those of Indian ancestry may differ from other ethnic
groups, and this may involve the abdominal fat distribution.
Keywords : Non-insulin dependent diabetes mellitus, Indians, South Asians, fasting plasma glucose,
cross-sectional study, abdominal obesity

Introduction
Epidemiological studies carried out in
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different countries including Fiji, South
Africa, Mauritius and the United
Kingdom have shown that people from
South Asia who are of Indian ancestry
have been observed to have a higher
prevalence of non-insulin dependent
diabetes mellitus (NIDDM) than other
local ethnic groups.1-8
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The progressive removal of immigration
restrictions in Australia based on country
of origin, race or colour, together with
the extension of assisted migration
schemes to non-British groups and
refugees, have ensured a greater
diversity
among
the
Australian
population.9 As a result, the numbers of
people from South Asia (India, Pakistan,
Sri Lanka, Bangladesh) increased by
93%, from 70, 430 in 1984 to 135, 960
in 19949. Indian-born Australians alone,
increased from 1,730 in 1984 to 3,128 in
1994 accounting for 49% of arrivals
from South Asia9.

which was also part of the same project.
As these two studies followed a similar
protocol including the use of the
telephone directory for subject sampling,
it is possible for a comparison between
populations with different ethnicity to be
made. Ethics approval was granted by
Monash University Standing Committee
for Research in Humans.

Since the national census data in
Australia do not contain morbidity data
on NIDDM for migrant populations,
little is known about the prevalence of
NIDDM in Australians who migrated
from South Asia. This paper reports the
prevalence of NIDDM and associated
risk factors in migrants of Indian ethnic
background, residing in Melbourne,
Australia.
A comparison with a
population of Anglo-Celtic Australians
in Melbourne, which is considered to be
a reference population, is also made.

Subject recruitment

Subjects and Methods
The Melbourne Indian Health Study
(MIHS) was a cross-sectional study
investigating the association between
food intake, lifestyle and health status,
especially obesity and NIDDM, in
Australians of Indian ethnic background.
This study was part of a cross-cultural
project conducted by the Monash
Nutrition Research Group, which is
currently located in the International
Health & Development Unit, Faculty of
Medicine, Monash University. In this
report, the NIDDM prevalence of
migrants of Indian ethnic background
were compared with that of 488
Australians of Anglo-Celtic origin, as
reported in the Anglo-Celtic Study

The term ‘Indian’ or ‘South Asian’ is
used to denote origin from India, Sri
Lanka, Pakistan and Bangladesh or have
Indian ancestry, while the term ‘AngloCeltic’ denotes origin from England,
Ireland, Scotland and Wales.

Representative samples of the Indian
population were recruited from July
1993 to October 1995 by the method of
identification
of
distinctive
or
characteristic surnames in the telephone
directory, as described by Hage et al.10
Lists of common presumptive distinctive
Indian surnames were sought from active
Indian community leaders, and from
telephone directory listings of countries
in the Indian sub-continent such as India.
The list of presumptive surnames was
then used to search for matching
surnames in the Melbourne Telephone
Electronic White Pages Databases. A
total of about 6,000 telephone
connections were identified, then one
name out of every five names on the list,
along with the address and matching
telephone number was randomly
selected. A sampling list of 1, 200
households was formed for the study.
The study eligibility criteria were: a)
aged 25 years or over, b) being of Indian
ancestry as judged by grandparental
origin and country of birth, and c) being
permanent resident or citizen of
Australia and residing in the Melbourne
Statistical Division at the time of
contact.
Since ethnicity is a
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characteristic willingly taken on by an
individual, subjects with one parent or
grandparent with Indian ethnicity were
considered to be eligible for this study.
The study also included all immediate
family members living in the same
household who met the eligibility
criteria.
A letter of invitation to participate in the
study, together with background
information on the study and a summary
of the study procedure were sent to the
head of each of the 1,200 households in
the sampling list. A telephone call was
then made to each of the households to
establish eligibility and willingness to
participate in the study. After the first
phone call, subjects were classified as: a)
not eligible, b) eligible and willing, c)
eligible but not willing, and d) unable to
be contacted.
Information on demography, lifestyle
and health status
Information regarding demography,
existing health conditions such as
already diagnosed diabetes, family
history of diabetes, and lifestyle factors
such as physical activity levels, was
obtained through the use of a selfadministered questionnaire which was
written in English and designed for the
purpose. The questionnaire was mailed
to each subject after he/she received
background information on the study,
and the summary of the study procedure,
and the study participation was
confirmed over the phone. Subjects
were asked to return their completed
questionnaire on the day of their
appointment for blood tests and body
composition measurements.
Physical activity was assessed by
modifying the method employed by
Dowse et al.11 The physical activity
level score was derived by combining
leisure activity scores and occupational

activity scores.
Both leisure and
physical activity were categorised on a
three-level scale. For example, leisure
activities that were house-bound with no
regular outside activity such as reading
or watching television were given low
scores, while those involving active
sports such as jogging, weight-lifting or
cycling were assigned high activity
scores.
Occupational activities that
require sitting all day such as clerical or
shop assistants and general house work
were categorised as low level and
assigned low scores, while occupations
that require standing and moving about
such as building labourers or mining
were assigned high scores.
Body composition measurements
All anthropometric measurements were
carried out at the Clinical Nutrition and
Metabolism Unit, Monash Medical
Centre, Melbourne, Australia by trained
personnel, using the method outlined by
Lohman et al.12 Standing height and
weight were measured with the subjects
in light clothing without shoes. Height
was measured to the nearest centimetre
using
a
fixed
stadiometer
(Medizintechnik Ka, West Germany).
Weight was measured to the nearest
tenth of a kilogram, using a digital scale
of 130 kg capacity (Soehle Digitals).
Weight and height were measured three
times, and the average of three readings
was recorded. Body mass index (BMI)
was calculated from height and weight
measurements as weight in kilograms
divided by height in meters squared.
Overweight was defined as BMI greater
than 25 and less than or equal to 30,
while obesity was defined as BMI
greater than 30.13
The measurements of circumferences
were made using a non-stretchable fibre
glass tape to the nearest centimetre at the
levels of abdomen (at mid-point between
the iliac crest and the lower margin of
the ribs with the subject standing) and
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hip (at the level of the maximum gluteal
extension).
Abdominal-to-hip ratio
(AHR) was calculated as abdominal
circumference
divided
by
hip
circumference in centimetres. AHR was
used as an indicator of abdominal
fatness. Abdominal obesity was defined
as AHR greater than 0.95 in men and
0.85 in women.14,15
Four skinfold thickness measurements
were made to the nearest 0.2 mm on the
right side of the body at the biceps,
triceps, subscapular and suprailiac areas
using the Harpenden Caliper (British
Indicators, Luton, UK). The average of
two readings was recorded for each site.
Skinfold thicknesses at these four sites
were used to predict body density and
hence body fat, according to sex- and
age-specific regression equations.16
Biochemical measurements
Subjects were asked to fast for at least 812 hours prior to blood sampling, during
which time they were allowed to drink
water only. Venous blood samples were
collected in plain tubes for assays
requiring serum, or in tubes containing
ethylene diaminetetraacetic acid (EDTA)
as an anticoagulant for assays requiring
whole blood or plasma. Blood samples
were allowed to clot at room temperature
for at least two hours and the serum or
plasma separated by centrifugation
before analysis. Samples not analysed
after centrifuging were stored at or
below −70°C.
Fasting plasma glucose (FPG) was
analysed using an adaptation of the
hexokinaseglucose-6-phosphate
dehydrogenase
method
with
the
Dimension AR Clinical Chemistry
Analyser (EI duPont de Nemours,
Wilmington, DE 19898 USA). Glycated
haemoglobin (HbA1c), an index of
glycaemic control, was analysed using
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the Bio-Rad Variant with a high
performance liquid chromatography
(HPLC) system. Serum insulin was
analysed in one batch using a two-site
immuno-enzymometric method with a
commercial assay kit AIA-PACK IRI
and the TOSOH 1200/600 system
(TOSOH Corporation, Tokyo, Japan).
All the biochemical analyses were
performed by the Department of Clinical
Biochemistry, Monash Medical Centre.
NIDDM classification
The recommendations of the World
Health Organisation Study Group in
198517 were used to classify NIDDM.
Subjects were considered to be diabetic
if they: a) had been diagnosed with
diabetes by a medical practitioner but
were not receiving medication for it
(medically ‘untreated’); b) had been
diagnosed with diabetes and were taking
oral hypoglycaemic agents or insulin
(medically ‘treated’); or c) had a fasting
plasma glucose ≥ 7.8 mmol/L. The
crude prevalence rate of NIDDM in this
population was age adjusted and
standardised to Segi’s world population
using
the
direct
method,18
as
19
recommended by King and Rewers.
According to the Department of Clinical
Biochemistry at Monash Medical Centre,
the HbA1c values between 6.0 and 7.5%
were regarded as acceptable values for
good blood glucose control, while values
greater than 7.5% were indicative of
poor glycaemic control.20 A value of
fasting insulin ≥ 20 µmol/L was used to
define hyperinsulinaemia, as suggested
by both Lind and Chu and their
colleagues.21,22
Following
the
homeostasis model developed by
Matthews et al,23 an insulin-glucose
ratio for individual subjects was
calculated from FPG and serum insulin
levels using the following formulae:23
insulin-glucose ratio = [insulin/(22.5 e-
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ln(glucose)

)] or [insulin/(22.5/glucose)].
Because there are no recommended cutoff points to be used as an indicator of
insulin resistance, subjects in the present
study were categorised as insulin
resistant if their insulin-glucose ratio
was equal to or greater than the 80th
percentile of the study population (5.8
for men and 4.4 for women).
Statistical analyses
Data analyses were performed using the
Statistical Analysis System (SAS)
software version 6.12 (SAS Institute,
Cary, NC, USA). Spearman correlation
coefficients (rs) were used to indicate the
relationship between FPG and the risk
factors related to NIDDM. Comparisons
between diabetic and non-diabetic
subjects, and between the Indian and
Anglo-Celtic
Australians,
after
adjustment for confounding factors,
were made using an analysis of
covariance. The significance level was
set at 5%.
Results
Study population
None of the participants were
Australian-born, and 85% of the study
subjects were born in South Asian
countries, namely India, Sri Lanka,
Pakistan, Bangladesh and Burma. Of
1,200 letters mailed out to all households
in the sampling list, 100 were returned
undelivered because the addressees had
moved.
Three hundred households
could not be contacted by telephone after
five attempts.
Of 800 households
successfully contacted, only 472
households were eligible. Singhalesespeaking Sri Lankans were not recruited
in this study because they did not claim
Indian ancestry, resulting in the bulk of
the ineligible subjects.
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Among those 472 eligible households,
314 were willing to take part in the
study. Therefore, the household response
or participation rate was 66.5%. It was
found that
English was the main
language spoken at home by more than
50% of the participants, and therefore it
was possible to use a self-administered
questionnaire written in English for the
study. From the 314 households, 552
individuals agreed to have their blood
taken for biochemical measurements,
547
had
body
composition
measurements, and only 513 completed
the health status and lifestyle
questionnaires. The characteristics of the
study population are listed in Table 1.
The overall prevalence of NIDDM was
11.1%, and no gender difference was
observed (10.1% for men and 12.2% for
women, χ2 test P = 0.44).
The
prevalence of NIDDM was observed to
increase with age, particularly in men, as
shown in Figure 1. Subjects aged
between 55 and 64 years had the highest
prevalence compared to other age
groups, both in men and women.
Compared
to
the
Anglo-Celtic
Australians in Melbourne, the Indians
had a higher prevalence of NIDDM in
every age group, especially in the age
groups of 55-64 years, and 65 years and
over (Figure 1).

It was found in the present study that
about 9% of the male and 7% of the
female study population had poor blood
glucose control. In addition, 24% of the
men and 18% of the women were
hyperinsulinaemic and about 20% of the
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Table 1: Selected characteristics of study subjects

Men
Parameters

n

Age (years)

Mean ± SD

Women

Median

Min − Max

n

Mean ± SD

Median

Min − Max

297

43.7 ± 10.8

41.0

25.0 − 78.0

255

40.4 ± 9.4

39.0

25.0 − 70.0

264

72.2 ± 10.4

71.6

43.7 − 107.4

231

61.3 ± 10.4

59.9

34.6 − 91.5

231 156.9 ± 5.8

156.5

143.5 − 173.3

Anthropometry
Weight (kg)

264

170.2 ± 6.4

170.2

152.3 − 188.0

Body mass index (kg/m )

264

24.9 ± 2.9

24.7

17.9 − 32.4

231

24.9 ± 4.0

24.3

14.1 − 38.1

% Body fata

264

24.1 ± 3.8

24.0

11.3 − 34.2

231

32.9 ± 3.8

33.1

15.5 − 41.8

264

17.6 ± 4.4

17.4

7.3 − 31.3

231

20.4 ± 5.1

20.2

5.4 − 35.7

264

90.8 ± 8.2

90.5

68 − 116

231

85.4 ± 9.8

85.0

55.0 − 114.0

264

0.94 ± 0.05

0.94

0.76 − 1.08

231

0.87 ± 0.07

0.87

0.73 − 1.07

Fasting plasma glucose (mmol/L)

297

5.5 ± 2.0

5.0

2.8 − 22.8

254

5.2 ± 2.2

4.7

3.2 − 26.0

Glycated hemoglobin (%)

296

6.3 ± 1.4

6.0

3.9 − 17.3

254

6.1 ± 1.0

5.9

3.2 − 13.1

Fasting insulin (mU/L)

292

18.7 ± 19.9

12.3

2.0 − 124.9

251

19.2 ± 32.7

12.0

2.1 − 33.4

Insulin-glucose ratiod

292

3.5 ± 3.6

2.4

0.3 − 27.3

250

3.4 ± 3.8

2.5

0.5 − 27.1

Height (cm)
2

b

Body fat mass (kg)

Abdominal circumference (cm)
c

Abdominal-hip-ratio

Biochemical parameters

a

16

% Body fat was estimated from the sum of the four skinfold thicknesses.
The body fat mass in kilograms was calculated as [(% body fat/100) x body weight].
c
Abdominal-hip ratio = abdominal circumference/hip circumference.
d
Insulin-glucose ratio was calculated as [insulin/(22.5/glucose)].
b

62

Diabetes in Australian and Indian ethnicity

Fig 1: Prevalence rate of non-insulin dependent diabetes mellitus by age group in Indian (297 men, 255
women) and Anglo-Celtic (210 men, 261 women) Australians in Melbourne, Australia

Table 2: Comparison of selected characteristics between diabetic and non-diabetic subjects

Men
Age (years)
Fasting plasma glucose (mmol/L)
Glycated hemoglobin (%)
Fasting insulin (mU/L)
Body mass index (kg/m2)
Body fat mass (kg)
Abdominal circumference (cm)
Abdominal-hip-ratio

Diabetics
Mean ± SE
n = 30
52.8 ± 1.9
10.1 ± 0.2
9.4 ± 0.2
22.2 ± 3.6
25.2 ± 0.6
18.7 ± 0.9
93.7 ± 1.7
0.98 ± 0.01

Non-diabetics
Mean ± SE
n = 262
42.7 ± 0.6 †
5.0 ± 0.1 †
5.9 ± 0.0 †
18.3 ± 1.2
24.8 ± 0.2
17.5 ± 0.3
90.5 ± 0.5
0.94 ± 0.00 †

Women
Age (years)
Fasting plasma glucose (mmol/L)
Glycated hemoglobin (%)
Fasting insulin (mU/L)
Body mass index (kg/m2)
Body fat mass (kg)
Abdominal circumference (cm)
Abdominal-hip-ratio

n = 30
44.4 ± 1.7
8.1 ± 0.3
7.6 ± 0.2
43.3 ± 5.9
25.8 ± 0.7
20.8 ± 0.9
87.4 ± 1.8
0.89 ± 0.01

n = 225
39.9 ± 0.6 *
4.7 ± 0.1 †
5.9 ± 0.1 †
16.0 ± 2.1 †
24.7 ± 0.3
20.3 ± 0.4
85.1 ± 0.7
0.87 ± 0.00

Significant different from the diabetic group: *, P < 0.05; †, P < 0.0001.
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Table 3: Spearman correlation coefficients (rs) describing the relationships between fasting plasma
glucose (mmol/L) and factors associated with NIDDM
Parameters
Age (years)
Body mass index (kg/m2)
Body fat mass (kg)
Abdominal circumference (cm)
Abdominal-to-hip ratio
Fasting insulin (mU/L)

Men (n = 297)
0.29 ‡
0.10
0.21 †
0.17 *
0.22 †
0.30 ‡

Women (n = 255)
0.32 ‡
0.29 ‡
0.29 ‡
0.30 ‡
0.24 †
0.32 ‡

Significantly different from zero: *, P < 0.01; †, P < 0.001; ‡, P < 0.0001.
Table 4: Comparison of selected biochemical and body composition parameters between Indian and
Anglo-Celtic Australians, after adjusting for age
Indian subjects
Mean ± SE
Men
Body mass index (kg/m2)
Abdominal-hip-ratio
Fasting plasma glucose (mmol/L)
Glycated hemoglobin (%)
Women
Body mass index (kg/m2)
Abdominal-hip-ratio
Fasting plasma glucose (mmol/L)
Glycated hemoglobin (%)

n = 297
24.8 ± 0.2
0.95 ± 0.00
5.72 ± 0.11
6.41 ± 0.08
n = 255
25.3 ± 0.27
0.89 ± 0.00
5.43 ± 0.12
6.23 ± 0.08

Anglo-Celtic subjects
Mean ± SE
n = 219
26.5 ± 0.2 †
0.94 ± 0.00 *
4.82 ± 0.14 †
5.49 ± 0.10 †
n = 269
24.95 ± 0.26
0.89 ± 0.00
4.68 ± 0.11 †
5.44 ± 0.08 †

Significant different from the Indian counterparts: *, P < 0.05; †, P < 0.0001.
Table 5: Comparison of standardized prevalence (%) of NIDDM in Melbourne South Asians to South
Asians elsewherea
Country where studied

Men

Women

South Africa
Mauritius
Singapore
Fiji
Australia (the present study)

14.4
17.8
22.7
23.0
12.3

20.8
13.2
10.4
20.3
15.8

a

Data on standardized prevalence rate of NIDDM for Indians or South Asians studied elsewhere taken
from King and Rewers.19

male study subjects were insulin
resistant. This prevalence may be higher
since diabetics on medication would
possibly show good blood glucose
control.
Fasting plasma glucose and other
NIDDM associated factors
Subjects with diabetes were observed to
be older, and, as expected to have, a

higher FPG and HbA1c, compared to
those without diabetes (Table 2). No
significant differences were observed
between the diabetic and non-diabetic
groups in abdominal circumference,
BMI and body fat mass. Diabetic men,
however, had a higher AHR, and
diabetic women had higher fasting
insulin, compared to their non-diabetic
counterparts.
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As shown in Table 3 population FPG
was positively associated with age,
abdominal circumference, body fat mass,
BMI (in women only) and AHR.
Comparisons between Indian
Anglo-Celtic Australians

and

After age was adjusted for, the Indians
were found to have a higher FPG and
HbA1c, compared to their Anglo-Celtic
counterparts (Table 4). A higher AHR,
but lower BMI was observed in Indian
men. However, there was no significant
difference in AHR or BMI for the
women between these two populations.
Discussion
The study population of Indian migrants
had the age-standardised prevalence rate
of NIDDM of 12.3% for men and 15.8%
for women, within the high prevalence
category (11-20%) according to King
and Rewers.19 This prevalence rate was
more or less the same as those observed
in South Asians in Fiji1,2, South Africa3,4
and Mauritius5 (Table 5).
Epidemiological studies of NIDDM in
migrant Indian or South Asian
populations have consistently shown that
they have a much higher prevalence of
diabetes compared to other ethnic groups
living in the same community.1-8 In Fiji,
the crude prevalence rate of NIDDM in
urban South Asians (13% for men and
11% for women) were much higher than
the urban Melanesian population (4% for
men and 7% for men).1, 2 Likewise,
studies in South Africa showed that the
crude prevalence rate of NIDDM was
10% in South Asians compared to 4% in
both whites and Africans.3,4 Again, other
studies conducted in
the
United
Kingdom found similar results.6-8 The
prevalence of known NIDDM in South
Asians was reported to be 3.8 times
higher than that of the Europeans.6,7

These observations were supported by
the finding in the present study of a
higher NIDDM prevalence in migrants
of Indian ethnic background, compared
to an Anglo-Celtic Australian population
at every age group. As shown in the
Figure 1, NIDDM was common in the
Indian population, both in men and
women, across the five age groups,
while in the Anglo-Celtic population,
NIDDM was uncommon before age 45.
Several epidemiological studies have
reported an increase in the prevalence
and incidence of NIDDM with age.24, 25
In the present study, it was observed,
that in men, the prevalence of NIDDM
increased with advancing age, and
reached a peak between 35 and 64 years.
However, a different pattern was
observed in women.
The highest
prevalence was observed in those
between the ages of 25 and 34 years. The
prevalence decreased in the remaining
reproductive years of women.
The
presence of gestational diabetes in
women in this age group should not be
ruled out, as it would have resulted in
the high prevalence of diabetes
observed.
Many risk factors have been described
for NIDDM, including a family history
of NIDDM, physical inactivity, obesity
and abdominal fat distribution. In the
present study, it was however observed
that those with or without a family
history of diabetes had a similar FPG,
both in men and women. One of
possible explanations for this is that
subjects with a family history of diabetes
could have been more cautious, and able
to maintain a low blood glucose level.
In terms of physical activity, since over
50% of men had a moderate physical
activity level, and over 55% of women
had a low physical activity level, an
effect of physical activity level on FPG
could be not be demonstrated, using
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in

this

study

The finding that FPG was strongly
associated with AHR, but not with BMI,
in the Indian men, is consistent with
other studies reporting that individuals
with abdominal obesity have a greater
risk of developing diabetes compared to
those with general or overall obesity.26, 27
It has been known that obesity,
particularly abdominal obesity, has a
causative effect in the development of
NIDDM,28 and in addition, women with
this ‘android’ type of fat distribution
have been shown to have a higher
prevalence of insulin resistance,
hyperlipidaemia and hypertension.29 It is
likely that the distribution of fat in
Indian men is mostly intra-abdominal, as
there is convincing evidence that
individuals with central obesity are
prone to develop insulin insensitivity,
glucose
intolerance,
hypertriglyceridaemia
and
related
disorders
of
hypertension
and
atherosclerosis.30
In
women,
hyperinsulinaemia and insulin resistance,
in addition to general and central
obesity, appeared to be important in the
expression of NIDDM. It is proposed
that the mechanism underlying the
pathophysiology of the metabolic
disturbances in Indian men and women
may differ from other ethnic groups.
Identification of naming patterns of
ethnic minorities with distinctive
surnames has been considered to be a
method reliable enough to facilitate
random sampling of relevant minority
groups.31, 32 This method along with the
use of the telephone directory has been
successfully employed to obtain
representative samples from Chinese and
Greek
migrant
populations
in
Australia.10,33 Use of population registers
was not possible for this study as they do
not exist in Australia, and electoral rolls

would introduce bias as they contain
names of only those who have
Australian citizenship.
Like most
developed countries, Australia has a high
telephone user service, it is therefore
suitable to use the identification of
distinctive or characteristic surnames
with the use of the telephone directory in
the present study. However, there may
be an unintentional exclusion of
individuals with non-Indian surnames, or
females with non-Indian surnames as a
result of marriage to non-Indian males.
Furthermore, it is worth mentioning that
those with unlisted telephone numbers
were missed out, and the number of this
group of people was unknown.
Although it was found that 50% of the
study population spoke English at home,
and the use of English in the information
sheets provided to the participants and in
the self-administered questionnaire, may
be appropriate, it was not possible to
identify those who refused to participate
in the study due to the language
problem. Such a problem may cause
bias in subject recruitment.
While the 1985 WHO classification
criteria17 are important in that they
provide a standardised method for the
diagnosis of diabetes, many studies have
reported that the oral glucose tolerance
test has a higher specificity and a greater
sensitivity
than
FPG.19,34,35
Nevertheless, the use of the oral glucose
tolerance test would have posed
difficulties for the study subjects,
including multiple venipuncture, and
prolonged visits to the survey site, and
which could have resulted in a low
response or participation rate. It is
important to note that this study aimed to
estimate the prevalence of NIDDM in
Indian Australians in comparison with
other populations in Melbourne. It was
required that a similar protocol was
followed for the cross-sectional studies,
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thereby allowing comparison of data
across populations of different ethnicity.
It is very likely, we believe, that with a
more sensitive test, the prevalence of
NIDDM in the study population would
be much higher.
From the point of view of public health,
the high prevalence of NIDDM observed
in the present study could suggest a
higher cost of health care services in
Australia with time. It is important to
note that since the present age
distribution of the Indian population in
Australia skews towards the young,9 a
high prevalence of NIDDM in the young
age group would lead to a large number
of diabetics, when they get older.
Demographic shifts will also increase
the public health impact of the high
prevalence of NIDDM and its
complications. Therefore, there is the
need for preventive and treatment
programs to reduce NIDDM and its
complications in the population of
Indian ethnic background.
In conclusion, the present study has
found that Indian migrants in
Melbourne, Australia had a high
prevalence of NIDDM, and also
confirms the observations previously
reported of a higher NIDDM prevalence
in the Indian population, compared to
other ethnic groups in the same
community wherever they are studied.
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