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The prevalence of obesity and other coronary risk factors in a
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D.J.S. Fernando MD MRCP MSc*, S.H. Siribaddana MBBS, D.R. De Silva MBBS and

S.D. Perera*

Sri Jayawardenepura General Hospital, Talapathpitiya, Nugegoda, Sri Lanka and *Faculty of Medicine,
University of Colombo, Kynsey Road, Colombo 8, Sri Lanka.

Increasing numbers of developing nations experience a rising incidence of non-communicable diseases in parallel with
economic development. Thus, developing countries such as Sri Lanka face the double burden of both communicable
and non-communicable diseases. We therefore conducted a study to assess the prevalence of obesity, diabetes mellitus,
impaired glucose tolerance (IGT), dyslipidaemias, hypertension, central (android) obesity, hypertension and smoking
habits in a random sample of 633 (312 male) subjects selected from an electoral list with a target population of 2974
persons. The prevalence (age standardized to the world population of Segi 95% CI) was IGT 5.27 (3.74-7.78), diabetes
5.02 (3.59-6.53), hypertension 15.25 (11.67-18.8), hypercholesterolaemia 14.86 (11.09-18.61), hypertriglyceri-
daemia 8.46 (6.27-10.64), low HDL cholesterol 11.18 (8.35-13.99), obesity 9.89 (7.24-12.52) and android obesity
16.35 (12.47-20.24). We conclude that the high prevalence of coronary risk factors is an indication for initiating pro-
grammes for primary prevention of obesity, diabetes and coronary heart disease in Sri Lanka. -

Introduction

Cardiovascular disease is a significant public health problem
in the developed world and is a common health problem asso-
ciated with the adoption of atherogenic dietary habits seen in
industrialized societies’. Increasing numbers of developing
nations acquire such lifestyles during the process of develop-
ment and experience an increase in the incidence of non-
communicable diseases in parallel with economic
developmentz. The populations most affected are those who
have changed from traditional to western life style or have
become rapidly industrialized over a short time span. As the
toll exacted by communicable disease and malnutrition
declines, it is replaced by cancer, chronic degenerative dis-
cases and diseases associated with an atherogenic diet and
overnutrition®. The United Kingdom passed through this
phase of epidemiological transition in the 1920s>.
Developing countries such as Sri Lanka are currently in the
process of transition® and face the double burden of both
communicable and non-communicable diseases’. The devel-
oped countries have initiated programmes for preventing car-
diovascular disease and diabetes while developing countries
concentrate their limited resources on preventing communi-
cable diseases. As cardiovascular events decline with the
advent of prevention programmes in the developed world
they are rising to epidemic proportions in developing coun-
tries’. The World Health Organization estimates that 15% of
deaths in developing countries are due to cardiovascular dis-
eases .

The World Health Organization has recommended the
development of national programmes for prevention and con-
trol of cardiovascular diseases and diabetes mellitus®,

Appropriate exercise is clearly associated with a favourable
risk factor profile, lower prevalence of non-insulin-depen-
dent diabetes and reduction of upper-body obesityg. Thus
control of obesity and greater physical activity are likely to be
the most effective means of preventing coronary heart dis-
ease and diabetes in south Asian populationsm. Knowledge
about prevalence of coronary risk factors is an essential pre-
requisite to developing an effective programme for primary
prevention. We therefore conducted a study to assess the
prevalence of obesity, diabetes mellitus dyslipidaemias,
hypertension and smoking habits in a suburban population in
Sri Lanka.

Methods

The target population comprised adults in the defined elec-
toral area (area 8 Maharagama, a suburb of Colombo) aged
30 to 64 years. Of the 4334 persons in the register 2974 were
within the target population. A simple random sample was
obtained from the electoral list by using a table of random
numbers. The electoral list is compiled by census officials
who make home visits. All residents of a household aged
over 18 who are required by law to obtain a national identity
card have their name and identity card number included in
this list. Seven hundred individuals (337 men) were selected
to participate in this survey, 633 (312 men) agreed to partici-
pate (Table 1), 65 were Tamil, 12 Muslim and the rest
Sinhala (88% Sinhala, 10.3% Tamil). The percentage distrib-
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Table 1. Age and gender distribution of study population.

Age (years) Total Male Female
30-34 97 47 50
35-39 93 43 50
4044 91 45 46
45-49 97 50 47
50-54 98 48 50
55-59 81 38 43
60-64 76 40 36
Total 633 312 321

ution for the ethnic groups nationwide was 73.95% Sinhala,
17.7% Tamil and 7.05% Muslim"". The participants were
interviewed in their homes and invited to participate in the
study by attending a hospital clinic located within 5 km of
their homes. They were instructed to come in the morning
after a 12-h 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 using a beam balance. The body mass index
was calculated according to the formula BMI = weight in
kg/height in metres’ (kg m”z). Obesity was defined as a body
mass index > 25 in women and > 27 in men'?. Waist and hip
girths were measured with the subject standing, using a fibre-
glass tape with a spring balance attached to one end to hold
the tape at a tension of 500 g. The waist was defined as the
smallest girth between costal margin and illiac crests, and the
hip as the circumference at the level of greater trochanters™.
No data are available for central obesity in Sri Lanka hence
we used European values which defined central obesity
(android fat distribution) as a waist/hip ratio above 1.0 in men
and above 0.85 in women'*

Blood pressure was measured after 15 min rest in the right
arm supported on a table at heart level with the patient seated.
The mean of three readings was recorded as the blood pres-
sure. A mercury sphygmomanometer with a 23 x 14 cm cuff
(bladder 23 x 13cm) and a larger cuff for obese patients was
usei%l. Hypertension was diagnosed according to WHO crite-
ria”.

A 2-h glucose tolerance test was performed using glucose
monohydrate dissolved in 350 ml of water (equivalent of 75 g
anhydrous glucose load used). Patients were requested to

remain seated and abstain from smoking during the 2-h
period. Glucose was measured in venous whole blood using
the glucose oxidase method and a Cobas Mira photoanalyser
in the hospital laboratory. Samples were stored at 4°C and
blood glucose estimations performed within 4 h of collection.
Random samples of blood for glucose estimations were mea-
sured in duplicate. The correlation coefficient for duplicate
readings was 0.992 and coefficient of variation was 1.7%.
Diabetes mellitus and impaired glucose tolerance (IGT) were
defined according to the WHO criteria' . Patients currently
on oral anti-diabetic agents or insulin therapy were classified
as diabetic.

Serum was separated from blood samples within 2 h of col-
lection. High-density lipoprotein fraction was isolated for
cholesterol analysis by the phosphotungstic acid and magne-
sium chloride method'®, Serum high-density lipoprotein
(HDL) cholesterol and total cholesterol were estimated by
the CHOD-PAP method and total triglyceride by GPO-PAP
method in an autoanalyser (Cobas Mira) using commercially
available test kits (Boerhinger Mannheim GmbH, Germany).
Assay coefficients of variation were 2% for HDL, 3% for
total cholesterol and 4% for triglycerides. Hyper-
cholesterolaemia was defined as total cholesterol greater than
6.5 mmol/l and hylgertriglyceridaemia as triglycerides greater
than 2.25 mmol/l”". Low HDL was defined as HDL choles-
terol less than 0.9 mmol/1°.

The 5-year age-specific rates were calculated and stan-
dardization performed by the direct method against the stan-
dard world population of Segi21. Results were expressed as
age-standardization rates with 95% confidence intervals™.

Results

The prevalence of smoking among males was 42% (95% CI
36-48). Only two women admitted to being smokers. The
prevalence of cardiovascular risk factors is shown in Tables
2,3 and 4 while metabolic and anthropometric measurements
are shown in Table 5.

Obesity was more common (P < 0.05) in women while
hypertension (P < 0.05) and hypercholesterolaemia (P <
0.05) were more common in men (Tables 2 and 3).

Discussion

This study suggests that the prevalence of dyslipidaemias,

Table2. Prevalence of impaired glucose tolerance (IGT) diabetes mellitus (DM), obesity, hypertension and central

(android) obesity.

IGT DM Obesity Hypertension Central obesity
Age M F M F M F M F M F
30-34  0(0) 1(2) 0 1(2) 12.1) 3(6) 242) 00 2(4.2) 0
3539 122 24 1(2.2) 1(2) 12.2) 3(6.1) 2455 1@) 5(11.3) 1.0
4044 244 487 21449 35 2@49  6(13.00 7055 5(10.8) 4(8.8) 9(19.5)
4549 3(6) 4@8.5) 3() 3(63) 3(6) 9(19.1) 11(22) 8(17.0) 17(34) 11 (234
50-54 2(@4.1) 3(6) 3(62) 4(8) 4(8.3) 8 (16) 16(33.3) 6(12) 13(27.1) 9(18)
55-59 3(7.8) 3(69) 308 4093) 6(157) 7(162) 12(31.5) 11(255) 10(26.3) 8(18.6)
60-64 3(7.5) 3(83) 3(75) 205 50125 70194 11215 10277 1025 8(22.2)
Total 14(44) 20(6.2) 15(4.8) 18(5) 22(7) 43(13.4) 61(19.5) 41(12.7) 61(19.5) 46(14.3)

Results as number of subjects (with age and gender-specific crude prevalence in parenthesis).
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Table 3. Prevalence of dyslipidaemias.
Hypercholesterolaemia Hypertriglyceridaemia Low HDL

Age Male Female Male Female Male Female
30-34 3(6.38) 1(2) 0(0) 1(2) 2(4.26) 0(0)
35-39 7(15.9) 3(6.12) 2(4.55) 1(2.04) 1(2.27) 3(6.12)
40-44 11 (24.4) 2(4.35) 1(2.22) 3(6.52) 5(11.1) 2 (4.35)
45-49 9(18) 8(17) 3() 7(14.9) 7(14) 9(19.2)
50-54 13(27.1) 7(14) 9(18.8) 5010 6(12.5) 6(12)
55-59 8(21.1) 9(20.9) 6(5.8) 5(11.6) 6(15.8) 7(16.3)
60-64 9(22.5) 7(19.4) 7(17.5) 70.4) 9(22.5) 11 (30.6)
Total 60 (19.2) 37(11.5) 28 (8.97) 29 (9.03) 36 (11.5) 38(11.8)

Results expressed as number of subjects (with age and gender-specific crude prevalence in parenthesis).

Table 4. Prevalence of impaired glucose tolerance, diabetes mellitus, hypertension, hypercholesterolaemia, hypertriglyceri-

daemia, low HDL state and obesity.

Impaired glucose tolerance 5.37
Diabetes mellitus 5.21
Hypertension 16.11
Hypercholesterolaemia 15.32
Hypertriglyceridaemia 9
Low HDL 11.69
Obesity 9.95
Central obesity 16.9

(5.27) [3.74-6.78]
(5.02) [3.59-6.43]
(15.25) [11.67-18.8]
(14.86) [11.09-18.61]
(8.46) [6.27-10.64]
(11.18) [8.35-13.99]
(9.89) [7.24-12.52]
(16.35) [12.47-20.24]

Results given as crude prevalence with age-standardized prevalence in parentheses and 95% confidence intervals within square brackets.

Table 5. Metabolic and anthropometric measurements.

Male Female
Total cholesterol (mmol/1) 5.1(1.1) 4.76 (1.18)
Triglycerides (mmol/1) 1.51.1) 1.38 (1.23)
HDL (mmol/l) 1.1(0.8) 1.32 (0.7)
Systolic blood pressure (mmHg) 127 (24) 125 (31)
Diastolic blood pressure (mmHg) 82 (8) 77 (12)
Body mass index (kg/m ) 252(5.1) 27.1(7.2)
Waist/hip circumference ratio 0.93 (0.09) 0.85(1.1)

Values are means (SD in parentheses).

obesity, hypertension impaired glucose tolerance and dia-
betes in suburban Sri Lanka is higher than in European sub-
jects but not as h12%h as those reported in migrant south Asian
populatlons 123

The NIH Consensus Development Conference and the
WHO expert committee’**” have stated that serum choles-
terol has no major effect on the occurrence of coronary heart
disease if the population mean is 4.5 mmol/l or less. In our
study the population mean was 5.11 mmol/l suggesting that
suburban Sri Lankans are at risk from coronary heart disease.
HDL cholesterol levels less than 0.9 mmol/l are accepted as a
coronary risk factor. The prevalence of low HDL cholesterol
is 9% in European populations28 and 13% in our study sam-
ple. Hypertriglyceridaemia and/or low HDL in the presence
of normal cholesterol with central obesity are thought to be
associated with syndrome X and have been implicated as a

cause for the high rate of coronorary heart disease in south
Asians™.

Studies from small isolated primitive communities show
that an age-related rise in blood pressure and hypertension
are not invariable accompaniments of ageing, but socioeco-
nomic changes associated with development may lead to
increases in levels of blood pressure . Although data from
studies of Indian immigrant populations in the UK imply that
hypertension does not make a significant contribution to
excess coronary vascular disease in south Asians® we have
reported an association between hypertens1on and coronary
vascular disease in diabetic Sri Lankans”'. The prevalence of
hypertension in this study is similar to that observed in Indian
populatlons32 mean blood pressures are similar to those seen
in European populatlons ° but lower than mean blood pres-
sures in rural Sri Lankans™.
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The high prevalence of smoking and obesity suggests that
control of the tobacco industry and a national food policy
should be a major component of primary prevention strate-
gies.

Data collected over the past three decades in developed
countries emphasize the key role of obesity, hypertension,
dyslipidaemia, a high prevalence of smoking and non-
insulin-dependent diabetes as risk factors for coronary heart
disease. The causes of cardiovascular diseases in devclopin‘g
countries appear to be the same as in the developed world*,
It has been shown that preventive programmes can reduce
coronary disease mortality in developed countries>. We con-
clude that health services in Sri Lanka should encourage
healthy lifestyles and incorporate strategies for primary pre-
vention and control of non-communicable diseases within the
preventive care system.
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