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Prevention of adult cardiovascular disease 
in obese children

A Cz in n e r , Mária T ichy  and L B arta 
F irst Department of Paediatrics, Semmelweis University Medical School, Budapest

An investigation was carried out to establish the risk factors of 
cardiovascular disease among obese children. Among 173 obese children 
38% were endangered in respect of cardiovascular disease. The frequency 
of hyperlipoproteinaemia was near to 20%. It is considered necessary to 
separate these children from the group of obese children and to treat them 
according to the outlined aspects.

Nowadays, the aetiology of cardio
vascular diseases, in other words, the 
risk factors which could lead to such 
disorders, are mostly known. And still 
we have to face difficulties when plan
ning examination programmes in or
der to throw light on the risk factors 
in childhood.

Large screening programmes are 
known which take into consideration 
the whole child population, especially 
as regards lipid parameters. Others 
again propose only the screening of 
the risk-population, e.g. of children 
of parents recovered from juvenile 
heart infarction, considering that 
metabolic disturbances of lipoprotein 
are hereditary and even the way of 
life within one and the same family 
is alike [1].

Among the risk factors the impor
tance of obesity is widely known. The 
decrease of physical working capacity 
goes together with obesity. The rela
tionship between the latter and the 
high density lipoprotein-cholesterol 
level (HDL-C), which is a protective 
agent for the vessel walls, is also

known. It seemed thus obvious to 
regard as a risk population the obese 
children free from endocrine changes 
and to start among them an investiga
tion.

M a t e r i a l s  a n d  M e t h o d s

From our out-patients we have selected 
173 obese children, 90 girls and 83 boys 
without any disturbance of endocrine ori
gin. Their mean age was 12.6 +  1.93 years. 
In all children we measured on the right 
side of their body 6 skinfolds (biceps, tri
ceps, subscapular, suprailiac, calf) with 
Holtain caliper and estimated the per cent 
of body fat according to Parizkova and 
Roth [10]. On the basis of anthropomet- 
rical data the body fat per cent of all boys 
was over 25% while that of the girls was 
over 30%.

A dotailed family history was taken and 
after 12 hours fasting native and hepai in - 
ized red blood cell samples were obtained 
from the children. Cholesterol and HDL-C 
were determined enzymatically, triglycer
ide according to Laurell, lipoid by agar- 
gel electrophoresis according to Noble. 
From the above data the frequency of 
hyperlipoproteinaemia was established.

After 5 minutes in lying position, blood 
pressure was repeatedly measured on all 
extremities.

The data obtained were elaborated and 
scored according to the system of Nora [9] 
as modified by us.
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Questions concerning family history
1. Has a first-degree relative (parent or 

sibling) had a heart attack or coronary 
disease and/or a stroke with onset before 
age 45 ?

2. Has a first-degree relative had a heart 
attack, coronary disease and/or a stroke 
with onset before age 65?

3. Has a second-degree relative had a 
heart attack, coronary disease and/or a 
stroke with onset before age 65 ?

4. Hoes the child or a first-degree rela
tive have juvenile onset diabetes ?

Questions concerning lipid and lipoprotein- 
aemias

5. Has the cholesterol level repeatedly 
been higher than 5.17 mmol/1?

6. Has the serum cholesterol level been 
repeatedly higher than 5.70 mmol/1?

7. Has the triglyceride level been re
peatedly higher than 1.95 mmol/1?

8. Has the HDL-C level repeatedly been 
lower than 0.77 mmol/1?
Questions concerning blood pressure, weight, 
smoking, physical working capacity

9. Has the blood pressure repeatedly 
been higher than 140/90 mmHg?

10. Is the body fat per cent in boys 
higher than 25%, in girls higher than 30% ?

11. Does the child perform vigorous 
exercise daily?

12. Does the child smoke?

Counting of risk indexes
Score

Family history (the single maximum 
score is 3)
Coronary disease in first-degree rela
tive before age 45 3
Coronary disease in first-degree rela
tive before age 65 2.5
Coronary disease in second-degree re
lative before age 65 1
Stroke in first-degree relative before 
age 45 1
Stroke in second-degree relative before 
age 65 0.5
Lipids, lipoproteins (add value to a 
maximum score of 2)
Cholesterol higher than 5.70 mmol/1 
HDL-C under 0.77 mmol/1 2
Cholesterol higher than 5.17 mmol/1 1 
HDL-C under 0.77 mmol/1 1

(normal HDL-C, no point)
Triglyceride level higher than 1.95 
mmol/1 0.5
Blood pressure, weight, smoking, physi
cal exercise (add to all Values)
Smoking regularly 1.5

Juvenile diabetes in patient or first- 
degree relative 1
Lack of regular physical activity 0.5
Blood pressure higher than 140/90 mm
H g  1
Body fat per cent over 25% or 30% 
respectively 0.5

R e su lts

We have processed the data of 173 
out-patients according to the above 
aspects. Detailed results are given in 
Table I. On the basis of the family 
history (cardiac infarction, stroke) 
7.5% of obese children obtained 
scores. If juvenile diabetes was in
cluded 17.9% of the children had a 
positive family history.

Considering the serum lipids and 
lipoprotein parameters, we have met

T able I

Frequency of risk factors in obese 
children (n: 173)

No. of 
cases

P er cent

F a m ily  history

Early onset coronary disease 3 2
in first-degree relatives

Stroke in first-degree relatives 5 3
Coronary disease in first-de- — —
gree relatives before age 65

Coronary disease and stroke 5 3
in second-degree relatives 
before age 65

Diabetes (juvenile onset) in 18 10
first-degree relatives

H yperlipoproteinaem ia ( F r e d r ic k so n )

Type Il/a 16 9
Type Il/b 6 3
Type IV 14 8

Regular smoking 6 3
High blood pressure — 56 32

140/90 mmHg
Lack of physical activity 147 85
High body fat per cent 173 100
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Frederickson types I l/a  (9.2%), I l/b  
(3.4%) and IV (8%). These data indi
cated scores for approximately 20% 
of the obese patients. In another study 
the frequency of hyperlipoprotein- 
aemia was 9% among patients with  
normal weight.

Finally, blood pressure of 32.4%  
of the patients was repeatedly higher 
than 140/90 mm Hg; 3% were smok
ing regularly and 85 % did not partic
ipate in any kind of sport apart 
from school gymnastics. All the pa
tients were obese and, thus, were auto
matically given scores.

Risk scores and increased risks have 
been calculated according to Nora
[9] as follows.

R isk  score In creased  r isk

3 2 X

3 .5 3 X
4 5 X
4 .5 6 X
5 15 X
5 .5 n o t  c a lc u la b le  b y

p r e s e n t  m e th o d s

T able  II
Development of risk scores in obese

children (n: 173)

Score N o. o f cases Per cent

1 — 2.6 without 106 6i
risk

3 33 19
3.6 16 9
4 7 4
4.5 7 4
6 3 2
6.6 1 0.6
Total endan- 67 38

gered

On the basis of their scores, th e 173 
obese patients could be d ivided  into 
six groups (see Table II).

D iscussion

Berwick et al. [3] mention among 
the possibilities of screening and pre
vention in childhood, the following 
procedures.

1. Universal screening exam ination  
in 10-year-old children by determ ina
tion of serum cholesterol level twice 
in all children or twice only in  those 
where the first value has been found 
elevated.

2. Target screening in all children 
on the basis of questionnaires. W ith  
a positive family history (coronary 
disease) the serum cholesterol level 
should be estimated.

3. Triggered screening: serum cho
lesterol estimation in children whose 
parents have recovered from cardiac 
infarction.

4. Population-wide campaign, in the 
first place through mass m edia, in 
order to  give dietary and liv in g  habit 
instructions.

5. School education for children 
aged 10 through 15, to offer, in the 
first place, dietary regulations.

Universal screenning, though in this 
field experiences already ex ists, is 
expensive, especially if not on ly  the 
serum cholesterol but the level of the 
im portant HDL-C is also planned [2, 
3, 4].

Our questionnaire differs from that 
recommended by Nora [9] in  the fol
lowing. We have put the age of juve
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nile cardiac infarction to  an earlier 
age, 45 years, in accordance with liter
ary data [1]. The low est limit of 
serum  cholesterol has been set at 5.17 
mmol/1, on the basis of some statistics 
for populations outside Hungary [5, 
7]. R ecent data have shown the pro
te c tiv e  role of HDL-C; it  was, there
fore, considered im portant to deter
m ine it  among the lipoprotein param
eters. Instead of body weight, it 
seem ed more correct to  determine 
body fat per cent by the skinfold 
m ethod; the data for boys (25%) and 
girls (30%) are the conventional limits 
of ‘ ‘ob esity ’’ [11]. Typifying of behav
iour seems to be difficult in  practice 
and therefore it was left out from our 
questionnaire.

In  the case of targeted screening, 
nam ely, if we would have examined 
th e patien ts only on the basis of the 
p ositive  family history, the lipoid 
m etabolism  would have been ex
am ined in not more than 31 cases. 
A t th e  same time, among the 31 
obese children we found a hyperlipo- 
proteinaem ia in 26 cases and these 
patien ts, of course, fall into high point 
and high risk groups.

A m ong the children, 32% had a 
blood pressure higher than 140/90 
mm H g, in 8 cases w ith  changes in 
th e ocular fundus. A t the sam e time, 
in m ost children a loss of weight led 
to a normalization of blood pressure. 
Also, 85%  of these children did not 
pursue any sport associated with 
serious physical exertion.

Screening of obese children belongs 
to the possibilities of targeted screen
ing because it can be solved either by

sim ple inspection by the school phy
sician w ith weighing and height mea
suring, but also with anthropometri- 
cal m ethods (Каир index, skinfold). 
According to our results, the question
naire system , together w ith  blood 
pressure, lipid and lipoprotein estim a
tions was able to indicate a high pro
portion (39%) of endangered children 
w ith  a high frequency of hyperlipo- 
proteinaem ia among them.

A t th e  same time, in order to get 
correct results, some criteria in our 
questionnaire were stricter than those 
of N ora, as already mentioned.

I t  is obvious that screening is of 
im portance only if we can do som e
th ing in the interest of these children. 
Glueck [6] summarized the tasks to 
be done as follows. W ith th e restric
tion of administering saturated fats 
and cholesterol, the total cholesterol 
level can be reduced. The d iet, based 
on th e reduction of all calories and 
carbohydrates generally normalizes 
the concentration of serum triglycer
ides. T he reduction of body weight, 
according to the Muscatine study [8], 
where half of the children w ith  hyper
tension were obese, is associated with  
a decrease of blood pressure.

W e have to add that the effect of 
physical activity, increased in the 
interest of weight loss, improves the 
HDL-C level of these children [6]. 
Finally, the discontinuation of smok
ing assists profitably the above-m en
tioned tasks.

Screening and proper managem ent 
of children is probably the only means 
to prevent vascular diseases which 
m anifest themselves in adult age. We
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have presented one variation of the 
many screening programmes, the 
screening of obese children. It was 
not our aim to develop a disease 
consciousness in either the children 
or their parents; we only wish to 
emphasize the possibilities of preven
tion of serious cardiovascular disease.
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