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Introduction 
Indonesia is an archipelago of 13677 islands cover
ing an area as large as Europe. Its population of 
179.3 million is unevenly distributed, the popula
tion density varying from 750/km2 in Java to less 
than 10/km2 in Kalimantan and West Irian. The 
crude birth rate is 29.8% and the crude death rate 
is 9%. Economic development and family planning 
have led to a decline in the growth rate of the 
population from 2.3% in 1980 to the current level 
of 1.9% (Indonesian Central Bureau of Statistics, 
1990). 

There is a double burden of disease: infectious 
diseases, especially anlOng children, and the 
emerging noncommunicable diseases, notably car
diovascular diseases. 

Mortality 
In the last year for which data are available there 
were 2 055 deaths attributable to cardiovascular 
disease; the crude death rate was 703.5 per 
100 000, and the rate for cardiovascular disease was 
64.7 per 100 000, with the highest rate - 93.3 per 
100 000 - being recorded in North Sulawesi and 
the lowest in Bali and Nusa Tenggara. In 1992 the 
National Household Survey on Health indicated 
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Table 1 

that cardiovascular diseases have become the lead
ing cause of death, accounting for 16.5% of all 
mortality (S. Sumantri, personal communication, 
1993). 

The cardiovascular disease mortality rate is 5.5 
per 100000 people in the age group 15-24 years; 
for people aged 55 years and above the corre
sponding figure is 943.5 per 100 000. Household 
surveys in 1972 and 1980 showed an increasing 
trend in mortality and morbidity caused by cardio
vascular disease, prevalence rates being higher in 
urban than in rural areas (1). 

The most prevalent underlying cause of death 
associated with cardiovascular disease was hyper
tension, at 42.8 per 100 000 (Table 1). Over the last 
two decades, ischaemic heart disease has replaced 
rheumatic heart disease as the most prevalent diag
nosis among patients admitted with cardiovascular 
disease b, c (2). 

Morbidity 
Ratna Budiarso et al. (1) found that in the National 
Household Health Survey of 1986, 24 967 people 
(8.5%) reported being iII over the previous month 

b Suharyo, H. et al. HyperiensWn in a coastal and a mountainous 
area. Diponegoro University Research Institute. Report of a 
community survey (1988). 

C Kalim, H. & Sargowo, D. Cardiuvascular survey in Malang and 
surroundings. Brawijaya University Research Institute. Report of 
a community survey (1988). 

Morbidity and mortality from cardiovascular disease in Indonesia, 1986 

Tableau 1 
Morbidite et mortalite dues aux maladies cardiovasculaires en I ndonesie, 1986 

Disease - Maladie 

Ischaemic heart disease - Cardiopathies ischemiques 
Hypertension - Hypertension 
Cerebrovascular disease - Maladies vasculaires cerebrales 
Rheumatic heart disease - Cardiopathies rhumatismales 
Symptoms of heart disease - Symptomes de cardiopathie 
All cardiovascular diseases - Total cardiopathies 

Source: Ref. - Ref. (2). 

WId hltfl statist quart., 46 (1993) 

ICD No. 
N" ICD 

410-417 
401-405 
430-438 
393-398 
785 

Morbidity per 
100 000 - Morbidite 
pour 100 000 

72.9 
416.5 

35.6 
11.6 

1.4 
508.3 

Mortality per 100 000 
Mortalilli pour 100 000 

Main cause Associated cause 
Cause principale Cause associee 

17.5 
42.8 

1.4 
2.1 
4.1 

67.8 

27.4 
44.5 
37.3 

3.1 
8.2 

120.5 

119 



out of 293 034 individuals surveyed in 56 907 ran
domly selected households. Of those reporting ill
ness, 6.1 % suffered from cardiovascular disease, 
the range being from 2.9% in Bali to 11.5% in 
North Sulawesi. The prevalence of cardiovascular 
disease was estimated at 508.3 per 100 000 popula
tion. Age-specific prevalence rates rose sharply at 
the age of 25 years to between 160 and 360 
per 100000. 

Hypertension was the most prevalent of the 
cardiova!!Cular diseases at 416.3 per 100000, rang
ing from 81.5 per 100 000 in Bali to 816.2 per 
100 000 in North Sulawesi. Ischaemic heart disease 
affected some 73 per 100 000 across the various 
study area!! except in West Kalimantan where its 
prevalence was 100 per 100 000. The age-specific 
prevalence rate rose sharply after 45 years of age (J). 

Ischaemic heart disease and hypertension were 
most prevalent in large urban area!! and among 
higher socioeconomic groups. 

Risk factors: the MONICA-Jakarta Project 
In 1986, Indonesia joined the WHO MONICA 
Project a!! an Associate Member (3, 4). A team from 
the Harapan Kita Heart Hospital/National Cardiac 
Centre subsequently completed a community sur
vey on 2073 randomly selected individuals be
tween the ages of 25 and 64 years in three districts 
of Jakarta having a population of523 000. Most of 
the participants had elementary and high school 
education, but 17.8%, elderly people and women 
for the most part, had not received any schooling; 
7% were university graduates. 

Smoking 
Smoking was practised by 59.9% of men but only 
5.9% of women. Smoking rates tended to be high
est in the younger age groups of men. Only 12.1 % 
of males were heavy smokers (20 cigarettes per 
day). Many began to smoke when aged between 10 

Table 2 
Smoking habit by age group and sex, Indonesia, 1986 

Tableau 2 
Tabagisrne par groupe d'age et par sexe, Indonesie, 1986 

and 20 years (63.3%), while 33.1 % began when 
older. A majority (85.8%) smoked kretek ciga
rettes, containing cloves and high levels of nicotine 
and tar. 

Among men, I S-28% were ex-smokers 
(Table 2), perhaps as a result of anti-smoking cam
paigns launched by community groups, including 
the Indonesian Heart Foundation and the Associa
tion Against Cancer. The advertisement of tobacco 
products has long been banned from government 
radio and television programmes. Cigarette pro
duction, however, continues to increase, tobacco 
remaining an important export commodity. The 
rising production of cigarettes will present a major 
challenge in the intervention pha!!e of the study. 

Hypertension 
Hypertension was detected in 14.9% of the res
pondents (13.6% of men and 16.0% of women) 
(Table 3). Higher percentages among women have 
been reported previously in many community stud
ies in various areas of the country. Particularly low 
figures of 0.6% and 1.8% were reported from Bali
em Valley in West Irian and Kalirejo Ungaran in 
Central Java respectively, while figures of 17.8% 
and 19.4% were reported from Talang-West 
Sumatera and Silungkangd (5, 6). 

Unlike the prevalence of heart disease, that of 
hypertension has been widely investigated in near
ly all parts of the country, using criteria recom
mended by WHOe (Tables 4 & 5). 

The MONICA:Jakarta findings confirmed a rise 
in mean blood pressure and in the prevalence of 
hypertension in older age groups, particularly after 

d Boedhi-Darmojo, R. The epidemiology oj CVD and 5troke. 
Proceedings of symposium on problem of CVD in an 
industrialized country,Jakarta, I-L2 (L991). 

e WHO m«Iingrm community amtroloJ5trokeand hypmension, 197J. 
Unpublished document WHO/CVD/73,1. 

(N = 2073) 
Male - Hommes Female - Femmes 

Age group - Groupe d'age 25-34 35-44 45-54 

Smokers (%) - Fumeurs (%) 65.9 59.3 55.4 
Ex-smokers ('Yo) - Ex-fumeurs (%) 20.9 18,5 23.1 
Nonsmokers (%) - Non-fumeurs (%J 13.2 22,2 21.6 

Total 249 243 260 
--------... -~------- .. --- - - - ----_. 

Note: Two ohserlatiolls are miSSing. - II rnanqup. 0el!x oDser/3tions 
Source: Ref ... per (31 3nd/et 0. 
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55-64 

59.4 
28.2 
12.4 

234 

25-34 35-44 45-54 55-64 

4.4 5,1 6,3 7,9 
6.6 5.4 2.6 4_1 

89.0 89.5 91.1 88.0 

274 277 268 266 

Rapp. trimest. statist. sanit. mOnd, 46 (1993) 



Table 3 
Blood pressure distribution by age group and sex, Indonesia, 1986 

Tableau 3 
Tension arterielle par groupe d'age et par sexe, Indonesie, 1986 

(N: 2 073) 
Male - Hommes Female - Femmes 

Age group - Groupe d'age 25-34 35-44 45-54 55·64 25-34 35-44 45-54 55·64 

Normal (%) - Normale 94.4 89.3 77.3 62.0 96.0 86.2 66.4 40.4 
Borderline (%) - Limite (%) 1.6 4.5 6.9 11.1 1.8 6.9 13.1 20.3 
Hypertension (%) 4.0 6.2 15.3 26.9 2.2 6.9 20.5 29.3 

Total 249 244 260 234 275 277 268 266 

Source MONICA-Jakarta Project , 1968 (Ref. 3) - PrOjel MONICA-Jakarta, 1988 (Ref. 3) 

Table 4 
Surveys on hypertension in adult populations, Indonesia, 1976, 1986 and 1988 

Tableau 4 
Enquetes sur I'hypertension chez les adultes, Indonesie, 1976, 1986 et 1988 

Semarang Mororejo Kalirejo MONICA-
Urban - Ville Coastal Village Jakarta 

1976 Village 1986 1986 
Village 
cOtier 

Prevalence of hypertension - Prevalence de I'hypertension (%) 9.3 6.1 3.3 14.9 
Borderline hypertension - Hypertension limite (%) 15.5 7.2 5.6 8.2 
Awareness of hypertension status - Hypertension deja connue (%) 56.0 17,6 20.0 56.1 
Newly discovered cases - Nouveaux cas depistes (%) 
Treated cases - Cas traites (%) 
Adequately treated cases - Cas convenablement traites (%) 

Source: Ref. - Ref. (3, 4) 

the age of 45 years in men and even more clearly in 
women of climacteric age (Tabk 3). There were no 
differences in the prevalence of hypertension be
tween the various ethnic groups. Significantly ele
vated proportions of hypertensives were found 
among widows, widowers, sedentary workers, over
weight and obese individuals, and people report
ing physical inactivity. 

Earlier studies have also found the following: 
- the prevalence of hypertension among children 

and youth is less than 0.5%; 
- most cases of hypertension are considered mild 

(diastolic blood pressure 105 mmHg); 
- coastal areas show higher prevalence rates than 

inland and mountainous regions; 
- salt consumption (5-15 g/day) in Central Java 

does not relate well to prevalence rates of hy
pertension. 
The relative risk of hypertension in respon

dents with old myocardial infarction compared to 
the non-infarct group was 2.2; electrocardiograph
ic signs of old myocardial infarction were found in 
57 (2.7%) of the 2073 participants, but only in 34 
(1.6%) were the signs in accordance with medical 
histories and clinical findings, Furthermore, the 

Wid htth statist. qualt, 46 (1993) 

44.0 82.4 64.0 43.9 
21.0 14.7 16.0 50.9 

4.1 2.9 8.0 10.0 

prevalence of abnormal findings was found to rise 
with age, Sequelae of stroke were found in only 10 
(0.5%) of the participants. 

The mean systolic blood pressure for all ages 
was 122.9 mmHg in men and 124.9 mmHg in 
women, while the respective mean diastolic blood 
pressures were 78.6 mmHg and 77.8 mmHg. Data 
from 27 MONICA countries relating to people 
aged 35-64 showed ranges of mean systolic blood 
pressure of 123-147 mmHg in men and 121-
146 mmHg in women, and ones of mean diastolic 
blood pressure of 76-93 mmHg and 73-90 mmHg 
respectively (7). 

Of the people with hypertension, 56.1 % were 
aware of the condition; 50.9% of the cases were 
being treated but only 10.0% were receiving ade
quate treatment (Tabk 6). The proportion ofade
quately treated cases could be increased by a better 
health delivery service and improved health educa
tion programmes. 

Lipids and diet 
The mean serum cholesterol values were 5.2 mmol/l 
(199.9 mg/dl) 111 males and 5,3 mmoljl 
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Table 5 
Community prevalence surveys of hypertension in Indonesia, various years during the period 1975-1986 

Tableau 5 
Enquetes communautaires sur la prevalence de I' hypertension en Indonesie, diverses annees entre 1975 etl 986 

Location ot sufV1lY -lieu de r enqu~e 

1. Semarang (urban - milieu urbain) 
2. Sernarang Fair (urban - milieu urbain) 
3. Randublatung (rural- milieu rural) 
4. Kalirejo (Ungaran, rural- milieu rural) 
5. Karimunjawa islands -lies de Karimunjawa (rural - milieu rural) 
6. Kandangserang (rural- milieu rural) 
7. Arun-Aceh (rural- milieu rural) 
8. Padang (urban - milieu urbain) 
9. Silungkang (rural - milieu rural) 

10. Bungus (farmers, rural- milieu rural, agriculteurs) 
11 . Bungus (fishermen, rural- milieu rural, pecheurs) 
12. Pekan Baru (urban - milieu urbain) 
13. Bondo Jepara (rural- milieu rural) 
14. Sumberpucung (rural- milieu rural) 
15. Four ethnic groups - Quatre groupes ethniques 

- Batak (urban/rural- urbain/rural) 
- Sunda (urban/rural- urbain/rural) 
- Java (urban/rural- urbain/rural) 
- Oayak (urban/rural- urbain/rural) 

16. Jakarta-Metro (urban - milieu urbain) 
17. North-Celebes-Nord (coastal-littoral) 
18. North-Celebes-Nord (inland - interieur) 
19. Talang (West Sumatra-ouest, urban- urbain) 
20. Kedisan (rural- milieu rural) 
21 . Lae-Iae islana (rural- milieu rural) 
22. Bontomanai (rural- milieu rural) 
23. Baliem Valley (rural- milieu rural) 
24. U. Pandang & surrounding - et environs 

- industrial area - zone industriel/e 
- fishing area - zone de peche 
- farming area - zone agricole 
- real estate area - zone nisidentielle 

25. Sekayu (rural- milieu rural) 
26. Bandungan (mountainous, rural- zone montagne use, milieu rural) 
27 . Mororejo (coastal, rural-littoral, milieu rural) 
28. Oepok Jaya Estate (urban - milieu urbain) 
29. MONICA-Jakarta (urban) 

Source Ref · Ret. (4). 

Table 6 
Prevalence of hypercholesterolaemia by age group, Indonesia, 1986 

Tableau 6 
Prevalence de I'hypercholesterolEimie par groupe d'age, Indonesie, 1986 

Blood cholesterol concentration 
Taux de cholesterol seriQue 

< 6.5 mmol/l (%) 
~ 6 . 5 mmol/l (%) 

Source: Ref. - Ref. i:JJ andlet d 
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25·34 

93 .5 
6.5 

Age groups 
Grou pe d'age 

35· 44 

88 .5 
11 .5 

Year 
Annee 

1975 
1975 
1975 
1976 
1976 
1978 
1978 
1977 
1977 
1977 
1977 
1977 
1977 
1978 

1976 
1976 
1976 
1976 
1976 
1982 
1982 
1981 
1981 
1981 
1981 
1981 

1984 
1984 
1984 
1984 
1984 
1985 
1986 
1986 
1986 

45-54 

84.3 
15.7 

Island Prevalence ("I.,) 
lie M F Tolal 

Java 7.5 10.9 9.3 
Java 7.6 10.0 8.2 
Java 6.0 11 .6 8.6 
Java 0.9 2.7 1.8 

11.2 12.2 11 .8 
Java 6.0 7.4 6.8 
Sumatera 4.3 6.3 5.3 
Sumatera 6.2 8.0 7.3 
Sumatera 24.2 17.4 9.4 
Sumatera 7.5 5.0 6.3 
Sumatera 7.0 10.2 8.3 
Sumatera 10.5 8.8 9.5 
Java 8.4 13.4 11.2 
Java 9.6 12.2 11 .1 

Sumatera 8.5 4.9 6.6 
Java 5.0 10.9 8.6 
Java 7.5 15.0 11.4 
Kalimantan 6.6 5.5 6.1 
Java 14.6 13.7 14.2 
Sulawesi 8,8 14.4 11 .8 
Sulawesi 6.1 5.1 5.6 
Sumatera 18.6 17.4 17.8 
Bali 13.2 10.2 11 .6 
Sulawesi 9.1 9.7 9.5 
Sulawesi 5.4 8.3 7.0 
West Irian 0.7 0.6 0.6 

Su lawesi 10.8 11.7 11.3 
Sulawesi 9.5 9.8 9.5 
Sulawesi 5.4 8.3 7.3 
Sulawesi 7.9 8.3 8.1 
Sumatera 5.6 7.7 6.7 
Java 2.1 6.0 4.2 
Java 5.9 6.2 6.1 
Java 18.4 12.7 15.4 
Java 13.6 16.0 14.9 

(N = 2073) 

All ages 
Tous ages 

55·64 contondus 

79.8 86.6 
20.2 13.4 

Rapp. Irimesl. slatist. sanit. mond .. 4fj (1993) 



(206.6 mg/ dl) in females, and there was a tenden
cy for the mean serum cholesterol values and the 
prevalence of hypercholesterolaemia (6.5 mmol/I) 
to rise with age. In comparison with Westefll fig
ures these values are low, but in Indonesia they are 
considered high relative to the Japanese figure of 
190 mg/ dl because the Indonesian and Japanese 
dieLs have the same low fat contentJ 

According to the intercensus data of 1985, the 
average Indonesian diet had a fat content account
ing for less than 25% of the total calories con
sumed, even among the higher income groups. 
This relatively high prevalence of hypercholester
olaemia could therefore be due to the beginning 
of the Westernization of diet in the big cities. How
ever, only 13.4% of respondents of all ages had 
hypercholesterolaemia (Table 6) . 

The triglyceride and HDlr<:holesterol values 
could be examined in only 10% of the randomly 
selected participants. The mean triglyceride values 
were 1.58 mmol/I (140.3 mg/ dl) in males and 1.63 
mmol/l (144 mg/dl) in females, values regarded 
as low by Western standards. The HDLr<:holesterol 
values were 1.26 mmol/l (48.5 mg/ dl) in men and 
1.44 mmol/I (55.2 mg/dl) in women (Fig. 1). 
These results are in agreement with previous data 
from various hospital studies. 

The 27 MONICA countries reported mean total 
cholesterol values ranging from 4.2 to 6.5 mmol/I 
in men and 4.3 to 6.4 mmol/I in women aged 35-64 
years (7). 

Flg.1 
Mean values of cholesterol, triglyceride and HDL cholesterol 
by sex, Indonesia (MONICA-Jakarta), 1991 

Valeurs moyennes du cholesterol, du triglyceride et du HDL 
cholest~rol selon Ie sexe, Indonesie (MONICA-Jakarta), 1991 
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( World Health Organization . Intensified Programme for CHD 
Prevention. Report 0/ a meeting 0/ natiO'7lai programme managr-:n, 
Unpublishcd documclll (WHO/ CVD/ 86.7), Geneva, 198!>. 

Wid hlth statist. quar/.. 46 (/993) 

Glucose 
A fasting blood glucose level of 140 mg/ dl was 
found in 3.8% of the respondents examined. Mean 
glucose values rose wiUI age. The mean fasting 
blood glucose value in men was 94.5 mg/ dl , while 
in women it was 98.5 mg/dl. 

Alcohol 
The prevalence of alcohol drinking, even among 
urban dwellers, was only 2.7% (4.8% among men 
and 0.8% among women), but there was a tenden
cy for the proportions of drinkers to be compara
tively high in the younger age groups. A higher 
consumption in the eastern regions of the coun try 
is predicted. Islamic influence is considered to ex
plain the low alcohol consumption. 

Overweight 
The mean values for height and weight were 
160.0 cm and 57.9 kg for men and 148.7 cm and 
52.2 kg for women. No clear differences were not
ed between age groups. Obesity was found in only 
12.5% of the respondents and only 4.9% of them 
had a body mass index exceeding 30 kg/ m2. 

Physical activity 
Regular participation in sports or other forms of 
exercise was reported by 22.5% of those surveyed; 
walking, gymnastics and jogging were the most 
popular forms of exercise. Badminton, soccer, vol
leyball and tennis were practised predominantly by 
the younger age groups. 

Conclusion 
Cardiovascular disease is a major cause of preven t
able morbidity and premature mortality, account
ing for almost 25% of deaths globally. In the 
developed countries, cardiovascular diseases, par
ticularly ischaemic heart disease and stroke, are the 
leading causes of mortality, being responsible for 
40-50% of deaths. 

In the developing countries, ischaemic heart 
disease and hypertension and its sequelae are 
emerging as the principal causes of death, especial
ly in countries such as Indonesia where develop
ment programmes are rapidly improving socio
economic conditions. 

The increasing incidence of cardiovascular dis
ease in Indonesia suggests that even greater prob
lems are in store . The profile of cardiovascular 
disease is approaching that seen in Western coun
tries, with hypertension and ischaemic heart dis
ease as the most prevalent manifestations while 
other forms are decreasing or at least static. 

As for community intervention, the MONlCA
Jakarta Project will continue to build on activities 
begun many years ago. Anti-smoking, anti-hyper
tension (case-finding and treatment) and physical 
exercise campaigns will be boosted in collaboration 
with nongovernmental organizations, among them 
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the Indonesian Heart Foundation with branches in 
all 27 provinces, the Healthy Heart Clubs in nearly 
all regencies, and the Indonesian Heart Associa
tion. The Dharma Wanita (National Women's 
Club), with its Family Welfare Movement through
out the country, promotes health education activi
ties, especially among children and young people. 
For the anti-smoking campaign, the Indonesian 
Heart Foundation have formed "nonsmoking 
leaders" among young people and schoolchildren. 
Practical training seminars are to be organized for 
doctors, teachers, people working with the mass 
media, youth organizations, housewives, and so on. 

Rising tobacco production presents a major chal
lenge, and support should be given for the preserva
tion of the traditional low-fat diet. Primary and pri
mordial preventive measures should receive the 
highest priority. The outcome of the interventions 
undertaken will be evaluated in 1993 and 1998 (3, 4). 

Summary 

As its socioeconomic situation is improving, Indonesia is 
now in epidemiological transition, having the double 
burden of infectious diseases and emerging noncom
municable, especially cardiovascular, diseases. A re
view of the data from recent community surveys indi
cates an increase in cardiovascular diseases, particu
larly ischaemic heart disease and hypertension and its 
sequelae, as causes of morbidity and mortality, most 
markedly among the elderly, while rheumatic heart dis
ease and congenital heart disease continue to have 
much lower incidences. In response to this situation, 
Indonesia has joined the WHO MONICA Project as an 
associate member. The first population screening, com
pleted in 1988 on 2073 randomly selected subjects, 
disclosed important risk factors including hypertension, 
smoking and physical inactivity. Lipid values are low 
compared with Western figures but higher than Japa
nese values. The prevalence of hypertension ranged 
from 5 to 15% in all adults but reached over 20% in those 
aged 50 years and over. Primary and primordial preven
tion programmes are to receive higher priority, and 
health education is to be given special attention at all 
levels. It will be necessary for the government to work 
closely with nongovernmental organizations in order to 
accomplish the tasks in hand. 

Resume 

Caracteristiques des maladies cardio
vasculaires en Indonesie 

L'amelioration des conditions socio-economiques en 
Indonesie s'accompagne de ce qu'il est convenu 
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d'appeler la transition epidemiologique, c'est-a-dire 
que Ie pays doit continuer de lutter contre les maladies 
infectieuses toujours predominantes, tout en faisant 
face a I'emergence de maladies non transmissibles, 
comme les maladies cardio-vasculaires. Les resultats 
d'enquetes communautaires recentes montrent que 
ces dernieres, en particulier les cardiopathies ischemi
ques, I'hypertension et ses sequelles, sont une cause 
croissante de morbidite et de mortalite, notamment 
parmi les personnes agees, tandis que les cardiopa
thies rhumatismales et congenitales continuent de re
gresser. Face a cette situation, l'lndonesie s'est jointe au 
projet MONICA de I'OMS en tant que membre associe. 
La premiere enquete sur les facteurs de risque dans la 
population, effectuee en 1988 au pres de 2073 sujets 
selectionnes au hasard, a mis en evidence des facteurs 
de risque importants, tels que I'hypertension, Ie tabagis
me, ou I'absence d'activite physique. Les tau x de lipides 
seriques sont juges faibles par rapport aux valeurs 
relevees en Occident, mais ils sont superieurs a ceux 
qui sont enregistres au Japon. La prevalence de I'hyper
tension etait de I'ordre de 5 a 15% parmi les adultes, 
depassant 20% chez les sujets de 50 ans et plus. Une 
plus grande attention sera accordee aux programmes 
de prevention primaire et primordiale, notamment a 
I'education sanitaire a tous les niveaux. Le Gouverne
ment doit collaborer avec les ONG pour mener a bien 
cette tache essentielle. 
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