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Impaired glucose tolerance and diabetes mellitus in a
suburban Sri Lankan community
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Summary: The prevalence of impaired glucose tolerance and diabetes mellitus was studied in a
suburban Sri Lankan community using 1985 WHO criteria. Oral 75 g glucose tolerance tests were
performed on 633 subjects aged 30-64 years. The age-standardized prevalence rates for diabetes mellitus
were 5.02 (95% CI 3.59-6.43) and impaired glucose tolerance 5.27 (95% CI 3.74-6.78). A total of21%
of diabetic patients were not known to have diabetes and were diagnosed for the first time during the
survey. Obesity was more common (P<0.05) in diabetic patients (21%) when compared to non-diabetic
subjects (10.5%). Diabetes mellitus is a common health problem in Sri Lanka, and there is a need for
developing national policies for its prevention and control.

Introduction

Diabetes is a significant public health problem in
the developed world and is thought to be a
common health problem associated with urbaniza-
tion, development and adoption of modern
('Westernized') lifestyles.' As increasing numbers
ofdeveloping nations acquire such lifestyles during
the process of development, non-communicable
diseases such as diabetes mellitus have increased in
parallel with economic development.2 The World
Health Organisation (WHO) estimates that there
are 40 million people with diabetes in developing
countries and that the number is expected to
increase to 65 million by the year 2000.3 However,
until recently, chronic non-communicable diseases
were seen as minor secondary concerns in the
national health plan when compared to com-
municable diseases.

In Sri Lanka, a decline in mortality from com-
municable diseases may result in chronic non-
communicable diseases having a significant impact
on mortality and morbidity rates. Changes in
demographic profile, increasing urbanization,
changes in lifestyle, diet and increasing life expec-
tancy3 are all expected to contribute to an increase
in the prevalence of diabetes mellitus. Developing
countries such as Sri Lanka are expected to face the
double burden of both communicable and non-
communicable diseases in the future.4
The WHO has recently advocated the develop-

ment of national programmes for diabetes mel-
litus.5 Knowledge about prevalence of diabetes is
an essential prerequisite to developing an effective
programme for the prevention and control of
non-communicable diseases.5
There are no published studies on prevalence of

diabetes mellitus in Sri Lanka. We therefore con-
ducted a study to assess the prevalence of diabetes
mellitus in a suburban population in Sri Lanka.

Patients and methods

The target population comprised adults in the
defined electoral area (area 8 Maharagama, a
suburb of Colombo) aged 30-64 years. Of the
4,334 persons in the register, 2,974 were within the
target population. A simple random sample was
obtained from the electoral list by using a table of
random numbers. A total of 700 individuals (337
men) were selected to participate in this survey: 633
(312 men) agreed to participate, 65 of whom were
Tamil, 12 Muslim and the rest Sinhala (88%
Sinhala, 10.3% Tamil). The relative proportions
for the different ethnic groups were similar to those
at national level. The participants attended a
hospital clinic located within 3 miles of their
homes. They were instructed to come in the
morning after a 12 hour overnight fast, after at least
3 days of unrestricted diet (carbohydrate intake
>150 g), usual levels of physical activity and
abstaining from smoking. The height without
shoes was recorded in cm and the weight without
shoes was recorded in kg. The body mass index was
calculated according to the formula BMI = weight
(kg)/height2 (m) (kg/M2). Obesity was defined as a
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body mass index >25 in women and >27 in men in
a study on prevalence of diabetes in South India.6
We used the same criteria. A 75 g 2-hour glucose
tolerance test was performed. Glucose was
measured in venous whole blood using the glucose
oxidase method and a Cobas Mira photoanalyser
in the hospital laboratory. Random samples of
blood for glucose estimations were measured in
duplicate. The correlation coefficient for duplicate
readings was 0.992 and coefficient of variation was
1.7%.
Diabetes mellitus and impaired glucose

tolerance were defined according to the WHO
criteria.' Patients currently on oral anti-diabetic
agents or insulin therapy were classified as diabetic
if initial criteria for diagnosis were stated in
hospital discharge letters. Ifno data were available,
oral hypoglycaemics were withdrawn and patients
retested after 3 days. Patients treated with insulin
were labelled as diabetic and were not subjected to
glucose tolerance tests.
The prevalence ofdiabetes may vary with the age

structure of a sample. In order to ensure com-
parability between different studies it is helpful to
express prevalence as an age-standardized rate for
a standard population. This would then represent
the prevalence that would be observed in a
reference population. A hypothetical standard
population age structure is used in many multi-
national comparative studies. The 5-year age-
specific rates for the sample were calculated and
standardization performed by the direct method
against the standard world population of Segi.7
Results were expressed as age-standardized rates
with 95% confidence intervals.8 Comparison of
crude prevalences of obesity in diabetic and non-
diabetic groups was by chi-squared analysis.

Results

The crude prevalence of diabetes in the population
studied was 5.2 and the age-adjusted prevalence
5.02 (95% CI 3.59-6.43). The age-adjusted
prevalence rate for impaired glucose tolerance
(IGT) was 5.27 (95% CI 3.74-6.78). The pre-
valence of diabetes and IGT increased with age
(Table I). Eighteen of the 33 diabetic patients and
20 of the 34 subjects with IGT were women.
However, the sample studied is too small to
comment on gender-specific prevalence rates or
prevalence rates for different ethnic/racial groups.

Twenty-six patients had previously diagnosed
diabetes. Two were treated with insulin. Six
patients in whom criteria for diagnosis were not
documented were retested with glucose tolerance
tests 3 days after withdrawal of oral hypoglycaemic
agents. All had glucose tolerance test results in the
diabetic range. Seven (21 %) diabetic patients were

Table I The prevalence of diabetes mellitus and
impaired glucose tolerance

Crude prevalence (%)
Age No. tested DM IGT DM IGT

30-34 97 1 1 1.03 1.03
35-39 93 2 3 2.15 3.23
40-44 91 5 6 5.49 6.59
45-49 97 6 7 6.19 7.22
50-54 98 7 5 7.14 5.1
55-59 81 7 6 8.64 7.41
60-64 76 5 6 6.58 7.89

Total 633 33 34 5.21 5.37
Age-adjusted prevalence rates
DM 5.02 (95% CI 3.59-6.43)
IGT 5.27 (95% CI 3.74-6.78)

DM = diabetes mellitus; IGT = impaired glucose tol-
erance.

not previously known to have diabetes. Two of the
patients diagnosed as having diabetes for the first
time had clinical evidence ofretinopathy at the time
of diagnosis. One had neuropathic foot ulcers.
A strong relationship existed between diabetes

mellitus and excess body weight. The prevalence of
obesity in diabetic patients (21%) was higher
(P< 0.05) than in non-diabetic individuals (10.5%).

Discussion

The prevalence of diabetes mellitus in Sri Lankan
communities has not been previously documented.
A recent review on the prevalence of diabetes in
different regions7 reported that the prevalence of
diabetes in rural Sri Lanka was 5.1% and IGT
7.7%. The data were from an unpublished study.
Comparison between prevalence rates in different
countries is difficult because of the varying sampl-
ing techniques used and the different age distribu-
tion of populations. We have used methods
(sampling technique and age groups studied) used
by the WHO ad hoc committee on global
prevalence of diabetes,7'9 and documented for the
first time the high prevalence of diabetes mellitus
and IGT in a suburban Sri Lankan population.

Recent publications have highlighted the
appearance of an epidemic of diabetes in develop-
ing countries.9A high prevalence ofIGT indicates a
high risk of subsequent development of diabetes.
Hence, the combined prevalence of diabetes and
IGT is a useful measure of the public health impact
of diabetes.'" A high IGT rate with low NIDDM
suggests a potential for an epidemic of diabetes
with westernization and increasing urbanization
while a rising diabetes rate indicates a developing
epidemic. The ratio is higher in the rural sample
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and lower in the urban sample, indicating that the
prevalence of diabetes may have increased with
urbanization and that the anticipated epidemic of
diabetes mellitus has already affected suburban Sri
Lanka.

It was previously reported that diabetes was
more common amongst men in Sri Lanka.""2 This
study shows a higher prevalence in women. It is
possible that the low prevalence reported from
hospital-based studies in the past was due to low
attendance of females at hospital clinics. No sub-
jects with hyperglycaemia had a BMI <18 kg/m2
indicating that malnutrition-related diabetes mel-
litus was uncommon in this population.
The increase in the prevalence of diabetes in the

older age group has been well documented.3-'5 A
trend towards increasing prevalence with age was
seen but the truncated sample used for this study
does not permit any conclusions to be drawn about
diabetes in the elderly.

The finding of 21% diabetic individuals
previously not known to have diabetes is a cause
for concern. It is well known that prolonged
asymptomatic hyperglycaemia can lead to patients
presenting with retinal and vascular complica-
tions.'6 This indicates an urgent need for the
development of an appropriate screening pro-
gramme.
We conclude that diabetes mellitus is a common

health problem in Sri Lanka and that health
planners and policy makers should follow the
WHO guidelines5 to develop national policies for
the prevention and control of diabetes.
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