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T
he increase of morbidity and mortality of

CHD is not only a problem of the

developed countries but also of the

developing countries. This is closely related

to the changes of lifestyle and excessive consumption

of fatty diet.1-5 The main cause of CHD is

atherosclerosis.6 Atherosclerosis is an abnormality

consisting of the development of focal fibrolipid in

the form of protruding plaques called atheroma in

tunica intima and tunica media layers. The atheroma

then develops and various complications such as

calcification, bleeding, ulceration and thrombosis

might occur.6,7 Coronary heart disease is a disease of

adults but starts at childhood and adolescent.1,8-12 The

progression is very slow so that it takes a long time

from the first symptom such as angina pectoris, to the

development of myocardial infarction, which is the

early manifestation of CHD, until the sudden death

in middle age.6,13,14

The development of CHD is affected by some

risk factors such as the presence of family history
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ABSTRACT

Background Morbidity and mortality of coronary heart disease
(CHD) are recently increasing. This is related to changes in lifestyle,
such as lack of activity and high consumption of fatty diet. The
main cause of CHD is atherosclerosis. The development of ath-
erosclerosis takes a long time, is asymptomatic, and might begin
in childhood. The important risk factors that have roles in increas-
ing the likelihood of atherosclerosis are family history of premature
CHD, hypertension, hyperlipidemia, obesity, smoking and irregu-
lar activity.
Objective The aim of this study was to find out the prevalence of
CHD risk factors in children and young adults who had parental
history of premature CHD.
Methods  This was a descriptive cross sectional study conducted
on offspring of premature CHD patients who were admitted in the
intensive cardiology care unit (ICCU) of Cipto Mangunkusumo
Hospital between January 1999 to December 2001 and of prema-
ture CHD patients who visited the Cardiology Clinic of the Depart-
ment of Internal Medicine, Cipto Mangunkusumo Hospital during
March and April 2002. Subjects were aged 12 to 25 year-old.
Results  Among the subjects, 40% had hyperlipidemia, 8% had
hypertension, 11% were obese, 21% were active smokers, 41%
were passive smokers, and 73% had irregular activity. Ninety-seven
percents subjects had more than 1 risk factors.
Conclusions  The prevalence of hyperlipidemia, hypertension,
obesity, passive smoker, active smoker and irregular activity in
children and young adults with parental history of premature CHD
in this study were higher than those in the normal population.
Most had more than 1 risk factor, increasing the likelihood of CHD.
A screening test should be performed on children with parental
history of premature CHD so that early preventive measures might
be done to minimize the risk factors [Paediatr Indones
2003;43:51-58].
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of premature CHD, hyperlipidemia, hypertension,

obesity, diabetes mellitus, smoking and irregular

activity.1,2,12,15-19 The important risk factor that

might facilitate the development of the other risk

factors is the presence of family history of prema-

ture CHD.17,20,21 The more risk factors one has the

higher the probability to develop CHD. American

Academy of Pediatric (AAP) recommends doing

a screening of lipoprotein analysis on children with

family history of premature CHD in parents/grand-

parents so that early preventive measures might

be done.22

The aim of this study was to obtain data of risk

factors such as hypertension, hyperlipidemia, obe-

sity, active and passive smoker, irregular activity and

lipid profile in children and young adults who had a

history of either one or both parents suffered from

early CHD.

Methods

This was a descriptive cross sectional study. The

subjects of this study were offspring of premature

CHD patients admitted in ICCU of the Department

of Internal Medicine, Medical School, University

of Indonesia-Cipto Mangunkusumo Hospital

between January 1999 and December 2001 and or

visited the Cardiology Clinic on March and April

2002. The data of premature CHD patients were

collected from medical records. Inclusion criteria

were healthy offspring, aged 12 – 25 year-old, where

one or both parents suffered from CHD before the

age of 55. This study was approved by the

Committee of the Medical Research Ethics of the

Faculty of Medicine, University of Indonesia, and

the required informed consent was signed by the

parents. Blood sampling was taken after a 12-hour

fasting. Lipid profile was examined with direct

enzymatic method and assessed using Hitachi 737

computer in the Clinical Pathology Laboratory of

the Cipto Mangunkusumo Hospital.

Parental history of premature CHD was defined

as either one or both subjects’ biological father and

mother suffered from CHD before the age of 55.22

Total cholesterol was classified into 3 categories, i.e.

normal (<170 mg/dl), borderline (170 – 199 mg/dl),

and high (≥ 200 mg/dl). LDL cholesterol was divided

into 3 categories i.e., normal (<110 mg/dl), border-

line (110 – 129 mg/dl), and high (≥130 mg/dl). HDL

cholesterol was considered a risk factor if the level

was <35 mg/dl. Normal triglyceride was <200 mg/

dl.22 Hyperlipidemia was defined as ≥ 1 of the lipid

profile values above normal.23 Obesity was defined

as BMI (body mass index) i.e., body weight (in kg)

divided by squared body height (in cm), above the

95th percentile of CDC BMI 2000 curve.24,25  For

those aged above 20 year-old the BMI cutoff point

was >27 kg/m2,26. Blood pressure was taken three

times. Hypertension was defined as systolic or dias-

tolic values above the 95th percentile for age and sex

according to Task Force on Blood Pressure Control

in Children.27  For those aged above 18 year-old hy-

pertension was established if the blood pressure was

≥140/90 mmHg.28,29 Active smoker was defined if a

subject had been smoking at least 100 cigarettes and

still smokes until now.30,31 Passive smoker was de-

fined if the subject was a non-smoker and was ex-

posed to cigarette’s smoke from a smoker for ³ 1 hour/

week during the last one year.32 The exposure in-

cluded the side stream and the mainstream smoke.

Side stream smoke was the smoke from the burning

end of the cigarette between two puffs and the smoke

that diffused through the cigarette paper. Mainstream

TABLE 1. DEMOGRAPHIC CHARACTERISTICS OF THE

SUBJECTS (N=63) AND THE PARENTS (N=34)

Variable N Percent

Sex
Male 34 54
Female 29 46

Age (years)
12 – 18 37 59
19 – 25 26 41

Premature CHD patients
Father
Mother  295

Age of premature CHD
patients

≤ 45 4
46 – 50 13
51 – 55 13
> 55 4

Age of 1st attack
≤ 40 4
41 – 45 8
46 – 50 17
51 – 55 5
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ics. Data were statistically calculated using SPSS ver-

sion 10.0.

Results

We reviewed 63 children from 34 premature CHD

patients who agreed to join the study. The

characteristics of study subjects and premature CHD

patients are seen in Table 1.

This table shows that there were more boys than

girls (54% vs. 46%). Children aged 12–18 year-old

were more frequent (59%) than those aged 19–25

year-old (41%). Premature CHD occurred most of-

ten in male (29 out of 34) and at the age group of 46–

50 and 51–55, the median age was 50.6 year-old. The

first attack of myocardial infarctions occurred mostly

at the age of 46 – 50.

Table 2 shows that most subjects were pas-

sive smokers and the minority were active smok-

ers. Most did not do any regular exercise. Body

mass index examination showed that most sub-

jects were non obese. Most of the subjects had

normal blood pressure, normal total cholesterol

level, normal LDL, and normal HDL cholesterol

level. Triglyceride level was normal in most of the

subjects. Hyperlipidemia was seen in 40% of the

subjects. Figure 1 shows that most of the subjects

had 3 risk factors.

Figure 2 shows that the most frequent risk fac-

tors found in patients with premature CHD were ir-

regular exercise, hypertension, obesity, smoking, hy-

perlipidemia, diabetes mellitus, and family history of

CHD, consecutively.

smoke was the smoke that was inhaled into the

smoker’s lungs which was then exhaled.31,33,34 Regu-

lar activity was defined if a subject did aerobic exer-

cise, such as jogging, walking, swimming, volley ball,

basket ball, 3 to 5 times a week for 20 – 60 minutes

each time.35

All data were recorded in a particular form. De-

scriptive data are presented in text, tables and graph-

TABLE 2.  DISTRIBUTION OF RISK FACTORS IN THE SUBJECTS

CHD risk factors N Percent

Smoking
Active smoker 13 21
Passive smoker 26 41
Non smoker 24 38

Physical activity
Irregular 46 73
Regular 17 27

Body mass index
Non obese   5 89
Obese 67 11

Blood pressure
Hypertension   6   9
Not hypertension 57 91

Total cholesterol (mg/dl)
< 170 40 63
170 – 199 13 21
≥ 200 10 16

LDL cholesterol (mg/dl)
< 110 44 70
110 – 129   9 14
≥ 130 10 16

HDL cholesterol (mg/dl)
< 35   3   5
≥ 35 60 95

Triglyceride (mg/dl)
< 200 58 92
≥ 200   5   8

Hyperlipidemia
Yes 25 40
No 38 60

Figure 1. Number of risk factors of CHD in children
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Discussion

The frequency of passive smokers in this study was

(41%) twice than active smokers (21%), while the

rest of the subjects was non-smoker (38%). National

household survey (SKRT) 1995 showed the

prevalence of male and female smokers older than 10

year-old was 45% and 1.5%, respectively. A survey by

Lembaga Menanggulangi Masalah Merokok (LM3)

performed at a public high school (SMU 8 Jakarta)

found that the prevalence of smoker was only 7.4%.36

Howard et al. found that in adults the prevalence of

active smokers, passive smokers and non-smokers were

27%, 26% and, 14%, respectively.32 These figures are

different from our study because of the differences in

age group (where subjects in Howard’s study aged 45

- 65 year-old) and operational definition used. The

high prevalence of passive smokers in our study needs

a great concern because the literatures said that being

passive smokers could fasten atherosclerosis process

and increase the risk of CHD.37

Only 27% of subjects in this study had rou-

tine physical activity, 73% of subjects did not do it

routinely. This result is almost the same with the study

by Djer on elementary school children with obesity

where he found 76.1% of subjects did low level physi-

cal activity while 23.9% did moderate-hard physical

activity.38 In contrary, Bistritzer found that 85.1% was

still active and 14.9% was not active.23 These differ-

ences were due to age factor as Bistritzer evaluated

subjects aged 2-20 years, or maybe because of the

unawareness of subjects in our study about the im-

portance of activity.

Based on BMI, we found that 11% of subjects

were obese while Bistritzer found only 0.9%.23 This dif-

ference was caused by different age groups, where

Bistritzer subjects aged 2-20 years while in this study

the subjects were 12-25 year-old. This result supports

the evidence that BMI will increase as subjects get

older.39  Of elementary school children from middle-

lower socio-economical status, Djer found that the

prevalence of obesity was 9.6%,38 whereas Meilany

found the prevalence of obesity in elementary school

children from middle-high socio-economic status was

27.5%.40 Both studies did not assess the influence of

socio-economical status on the prevalence of obesity.

Nine percent of subjects in our study had hyper-

tension. This result is higher compared to a study by

Djer which found hypertension of 2.8%.38 Ariani et

al. found the prevalence of hypertension in elemen-

tary school children live in the hill area (10.2%) was

not significantly different compared to those who live

in seashore (11.8%).41 Norwood found out that the

prevalence of hypertension in children is 1-3% and in

adult it increased up to 20%.42 Besides subjects’ age,

the difference was also because the subjects of this

research were the offspring of parents which 65% of

them suffered from hypertension.42

Figure 2. Distribution of risk factors in premature CHD patients (n=34)
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We found 63% of the subjects had normal total

cholesterol level, 21% had borderline and 16% had

high cholesterol level. Bistritzer found slightly dif-

ferent result i.e., 42.9% of subjects had normal cho-

lesterol level, 32.8% had borderline and 24.3% had

high level of total cholesterol.23 Munir found that

31% of middle to upper social economic elementary

school children had hypercholesterolemia and 28%

had borderline level.43 Our study also found a sig-

nificant difference of cholesterol level between obese

and non obese patients. Meilany found a similar re-

sult, i.e 33.1% of elementary school children had cho-

lesterol level >200 mg/dl.40 Djer in his study on obese

children from middle to lower social economic group

found a slightly lower prevalence of hypercholester-

olemia i.e., 25%.38 The difference between these re-

sults might be due to social economic difference

which is a risk factor of obesity, whereas obesity is

also a risk factor of hypercholesterolemia. The sub-

jects of our study consisted of obese and non-obese

patients.  Djer found that the mean cholesterol level

among obese children were 180.3 mg/dl,38 while

Meilany found of 226.6 mg/dl,40 and Munir, 195.7

mg/dl,43 whereas in our study we found 166.7 mg/dl.

Our results were similar with the result of Gerung’s

study i.e., 166.2 mg/dl.44

Our study found 70% of the subjects had nor-

mal LDL cholesterol level, 14% had borderline, and

16% had high level, whereas Bistritzer found 34.5%

subjects had normal level of LDL cholesterol, 40.2%

had borderline, and 25.3% had high level.23 Rifai found

26% children with parental history of premature CHD

or hypercholesterolemia had LDL cholesterol level

>110 mg/dl, 7% of which had level >130 mg/dl.45

Munir found 39% of his obese subjects had normal

level, 36% had borderline, and 24% had high level of

LDL cholesterol.43 The difference in age group and

obesity status might cause the difference between the

result of our study and other studies. The mean value

of LDL cholesterol level from our study was 97.7%.

Djer found a higher value among obese children (113.3

mg/dl), whereas among the non-obese children it was

102.4 mg/dl.38 The Munster Heart Study found that

among normal population aged 16 – 25 year-old, the

mean of LDL cholesterol level were 98 mg/dl (in male)

and 105 mg/dl (in female).46 Gerung found a lower

value among children aged 5 – 15 year-old (74.9 mg/

dl).44 LDL cholesterol level is also determined by age

and BMI. The older the age and the higher the BMI,

the higher LDL cholesterol level.46

Our study found that 5% of the subjects had low

HDL cholesterol level and 95% were normal. Bisritzer

found 16.8% of his subjects had low level and 83.2%

had normal level of HDL cholesterol. He also found

that low HDL cholesterol level was closely related with

irregular exercise.23   The mean HDL cholesterol level

of our study (48.2 mg/dl) was similar to the result from

Djer’s study (48.6 mg/dl) among normal population,38

whereas Gerung found a lower value (46.8 mg/dl).44

Munir found that the mean value of HDL cholesterol

in normal population (56.2 mg/dl) was not so differ-

ent from that of the obese group (55.8 mg/dl).43

Most of our subjects (92%) had normal triglyc-

eride level. This result was better compared to

Bisritzer’s study that found 65.4% of subjects had nor-

mal and 34.6% had high level of triglyceride level. As

with HDL cholesterol, triglyceride level is also affected

by physical activity.23   Djer found the mean triglycer-

ide level among obese children was 120.7 mg/dl and

among the normal population was 91.8 mg/dL.38

Munir found that the mean triglyceride level among

the obese children was 114.4 mg/dl and among the

normal population was 81.2 mg/dl.43 Our study found

it was 93.1 mg/dl, similar to the result from normal

population in the Djer’s study.

Our study found that the prevalence of hyper-

lipidemia in children and young adults with family

history of premature CHD was 40%, almost similar to

the result from Bisritzer’s study (42%).23 This result

was twice higher than the prevalence of hyperlipi-

demia in normal population (10 – 12%).47 It is obvi-

ous that parental history of premature CHD is a risk

factor for hyperlipidemia in children and might be

asymptomatic.

Only 3% of the subjects had one risk factor for

CHD i.e., parental history of premature CHD. Most

(40%) had 3 risk factors, 35% had 2 risk factors, 14%

had 4 risk factors, and 58% had 5 risk factors. Risk

factors of CHD in our study were parental history of

premature CHD, hyperlipidemia, hypertension, obe-

sity, active or passive smoker, and irregular activity.

Many studies found that the more risk factors one

had, the higher the incidence of CHD. 16-18,48 Paren-

tal history of premature CHD facilitated the other

risk factors such as hyperlipidemia, hypertension, dia-

betes and obesity.21  In this study, we identified that
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premature CHD occurred in male more often than

in women. It is in accordance with studies in the

literature that one of the risk factor of CHD was male

gender.19

The age group of CHD patients in this research is

divided into 4 groups with the median of 50.6 year old.

This was different from Bistritzer’s research that found

the mean of the subjects’ age was about 30 years old

(31-41 years old). This different is caused by the using

of age criteria, where Bistritzer studied on subjects <40

year old.23 The first acute myocardial infarct -

attack have a high incidence at the age group of 45-60

year old (40%) with the mean of 45.9 year old.

Figure 2 shows that the most common risk fac-

tor of CHD in premature CHD patients was irregu-

larly activity (26 out of 34). Kusmana has identified

subjects that had never done sport activity was 50.9%,

and they who was doing sport rarely was 28.8%.49 The

common reasons for not doing sport were busy and

had no power to do even for mild sport. This habit

was still continuing even though they knew that regu-

lar sport was very important to maintain their health.

Twenty two out of 34 premature CHD patients

had hypertension. Schacinger et al. found that sub-

jects with family history of CHD had higher frequency

of hypertension compared to them without such his-

tory.20 Bistritzer found 20.6% of his subjects had hy-

pertension,23 while Nora found hypertension in 21%.16

These results were not quite different with Hopskin’s

research in the population with familial hypercholes-

terolemia and with premature CHD which found

19.1% patients had hypertension.50 For comparison,

a study found only 14% in normal population that

had hypertension.49

Active smoker as one of the risk factor of CHD

were found in 17 out of 34 premature CHD patients.

Bistritzer also identified 79% of premature CHD pa-

tients were active smokers.23 In population of prema-

ture CHD patient with hypercholesterolemia 26.5%

are active smoker, two times higher than those with-

out premature CHD (12.8%).50 In normal population,

National household survey (SKRT) 1986 showed that

male smokers was about 52.9% and female smokers

was about 3.6%.34 Kusmana found 33.6% of his re-

search subjects were active smokers,49 while Howard

found only 27%.32 The tendency of active smokers in

developed countries seems lower to the awareness of

the danger of smoking increased.

Hyperlipidemia occurred in 14 out of 34 prema-

ture CHD patients. Bistritzer found 77% parents of

premature CHD patients had abnormal lipid profile.23

In this research, we took the data of hyperlipidemia

from medical records and not all of premature CHD

patients had this data. This was one of the weaknesses

of this research.

The history of CHD in family was found in 8 of

34 premature CHD patients. Bistritzer found 64.7%

in his subjects,23 while Nora found 61%.16 This differ-

ence comes out because the subjects might not ex-

actly know the ill history in their family.

Diabetes Mellitus (DM) as a risk factor was only

found in 8 subjects. Nora found only in 6%, though it

was three times compared to control (2%).16

Schachinger also found that DM was frequent in popu-

lation with CHD. It was not quite different with

Hopskin’s study. A study showed that only 5.9% of sub-

jects with premature CHD came from family with hy-

percholesterolemia have DM.50 The higher prevalence

of DM in our study was due to the data taken from

medical record at that time of CHD attack and no ex-

amination of blood glucose level during this research.

In conclusion the prevalence of passive smok-

ers, irregular activity, obese, hypertension and

hiperlipidemia in this research were higher than nor-

mal population and 97% of subjects had more than

one risk factors of CHD. It is important to do a screen-

ing to know the risk factors of CHD (hypertension,

hyperlipidemia, obesity, and physical activity) in chil-

dren with history of premature CHD in their parents,

so we can prevent CHD.
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