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Can we do anything to reduce the incidence of heart at-
tacks? Australia suffers one of the highest.rates in the
world. Men here run seven times the risk faced by men
in Japan, and the death rate among Australian women
is almost as high as that among the men. |

By analysing the diets and habits of dif-
ferent populations, scientists have
focused suspicion on several ‘risk factors’,
such as smoking, high blood pressure,
and obesity, and programs of health edu-
cation aim at making adults aware of these
factors.

But over the last few years researchers °
have been examining another possibility:
that your chance of one day dying from a
heart attack may be reduced if you adopt
the right life style as a child, especially
taking frequent vigorous exercise.

Because heart attacks kill few people
under the age of 30, this idea will take sev-
eral decades to test satisfactorily, but pre-
liminary experiments with
schoolchildren, initiated 3 years ago in
South Australia by the State Education
Department and the CSIRO Division of
Human Nutrition, have already encour-
aged scientists to conduct a larger, nation-
wide experiment, and stimulated more
than three-fifths of South Australia’s pri-
mary schools to place daily exercise on
their time-tables.
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Before looking at the results of research
conducted so far in schools, it may be as
well to consider why vigorous exercise
has attracted the attention of a growing
number of scientists and doctors, and why
children are coming under researchers’
scrutiny.

Why exercise?

For about 30 years investigators have been
looking for a connection between inactiv-
ity and coronary heart disease. By 1970
many researchers had come to the conclu-
sion that exercise could reduce some-
body’s risk of dying from a heart attack by
about 30%. This figure placed exercise
rather low on doctors’ lists of priorities.

By renouncing cigarettes, heavy smok-
ers can cut their risk by half, and people
with high blood pressure or a high level of
cholesterol in their circulation can, if they
lower these risk factors sufficiently, re-
duce their hazard by some 55%. So natu-
rally doctors in the 1960s were channelling
their preventive energies against these ‘big
three’ risk factors.

Subsequent, more critical, research
changed the picture. Earlier experimen-
ters had investigated a wide range of ac-
tivities, from a game of bowls to long-
distance running. But exercise physiolo-
gists had found evidence that the heart

One test of fitness: taking a child’s pulse
as she pedals on a bicycle ergometer.



- People taking only moderate
exercise remain as prone to
heart disease as people taking
no exercise at all.

and lungs improved in performance only
above a certain threshold of activity; to

cross this threshold adults must raise their

pulse rate to 120 or higher for at least a
quarter of an hour three or more times a
week. S

Few of the experimental subjects in the
early investigations ever exercised this
vigorously. . ‘ _

Taking account of this concept of an

exercise threshold, scientists took a fresh - |

look at the facts. Two.major studies, one
involving 16 000 British public servants
and the other examining more than 3600
longshoremen in San Francisco, both
suggested- that vigorous exercise, above

the threshold level, reduced men’s risk of

a heart attack by 50-70%. Men whose
exercise came ifito the moderate category,
falling short of the threshold, remained as
prone to heart disease as those who.took
no exercise at all. )
Other studies showed that vigorous
exercise mitigated the three main physi-
ological risk factors: blood pressure,
obesity, and the amounts of different types
of lipoproteins (fatty compounds) in the
blood. People who ‘pepped up’ their activ-
ity from moderate to vigorous became
healthier on all three physiological counts.
Armed with this new insight, doctors
added exercise to their preventive ar-
moury. In one respect, vigorous physical
activity now seems the most important
prescription: more people stand to gain by
throwing off their lethargy and pulling on
their running shorts than can reduce their
risk of heart disease by adopting or kick-
ing any other single habit. ’

~ Of the age group considered ‘at risk’

_(those aged 30-60), more than 90% in
Australia fail to take exercise above the
threshold level. This indolent majority

far outnumbers any other single ‘risk’

group. Smokers come next; they make up
40% of the age group, three-fifths of them

getting through 20 or more cigarettes a

day. Hazardously high blood pressure or
serum cholesterol levels affect fewer
people.

of course, there are other strong rea-’
sons for improving one’s health,.and in

particular for giving up smoking, but if a
doctor had to offer just one piece of advice

The fitness group performed
‘huff and puff exercises such
as vigorous dancing, which
greatly raised the children’s

- pulse rates.

.to a large audience keen to.avoid heart dis-

ease, he would probably tell them to take
enough exercise to work up a light sweat

and become breathless — every day.

Why children?

Coronary heart disease, like several other
modern epidemics, belongs to the cate-
gory of life-style diseases. In other words,
your chance of becoming a:victim de-
pends at least in part on your everyday
habits: your diet, whether ybu smoke, how
much exercise you take, and so on. ‘

Such habits begin to form in childhood,
which therefore does not seem too early to
tackle the risk factors, especially as a fair

- proportion of children in Australia are

overweight and some — particularly in
cities — regularly smoke cigarettes. A
number of children have high blood pres-

sure, too, and the hardening of arteries

characteristic of heart disease afflicts some
people before they are out of their teens.

Ifboys and girls are to learn new habits,
where better than in school? Some scien-
tists would even argue that the education
system has a moral obligation to see that
children take adequate exercise. Children
have to attend school, where they sit for
much of the day and only farely, if at all,
engage in activities sufficiently vigorous
to make them fitter. As one researcher put
it, ‘schools are health hazards?

In short, many Australian children have
unwittingly started along the road to an
unhealthy middle age, in which their
chance of dying from heart disease will be
much greater than a healthy person’s.

Can these unhealthy trends be re-

~ versed? Several overseas studies have sug-

gested that children who take more
exercise enjoy physical, psychological,
and even academic benéfits, but, before
scientists can make precise recommen-
dations on how to move boys and girls

- down the risk ladder, they need more pre-

cise information.

With this in mind, Mr Wayne Coonan
of the South Australian Education
Department’s physical education branch
joined forces in 1978 with Dr Terry Dwyer
(now with the Commonwealth Institute
of Health), Dr Tony Worsley, and Mr Don
Leitch, of the CSIRO Division of Human
Nutrition, to conduct an experiment in-
volving more than 500 children, all in
Grade 5 (about 10 years old). In each of
seven primary schools, three classes took
part. v

- One class, called the fitness group, per-
formed ‘huff and puff’ exercises such as
running, continuous skipping, and vig-
orous dancing, which greatly raised the
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All these children did vigorous daily
exercise, and, on average, every group
slimmed. Children monitoring their own
progress lost most body fat.

The success of a primary school fitness
program must depend enormously on the
attitude of the children taking part. During
their initial survey in 1978, the research-
ers found that 10-year-olds, however un-
fit, simply did not think of themselves as
unhealthy. On the other hand, the boys
and girls showed great interest inlearning
how their bodies functioned.

Mr Coonan and Dr Worsley decided to
investigate in more detail the ways in
which both children and their parents
think about health. In order to develop a
more complete and — they hoped — more
effective program, the researchers wrote
a ‘Body Owner’s Manual’, which stressed
the importance not only of vigorous exer-
cise, but of relaxation and a good diet, too.

The manual has played a key part in the
‘body owner’s progrant’. In this study, in-
volving more than 500 students (700 in
1981), the researchers have been testing
the effects of different teaching tech-
niques on students already doing daily
physical education.

In the first year, one category of chil-
dren followed a special health course of
two lessons a week for a year, using the
‘Body Owner's Manual’; a second group
monitored their own progress, both in
physical activity and in modifying their
diet; and a third group combined these
treatments, both following the course and
recording their own performances. A
fourth group acted as controls, doing no
more than daily physical education.

The program is supported by the Edu-
cational Research and Development
Committee, the South Australian Health
Commission, and CSIRO.

22

EACH DAY THE HEART PUMPS
16,000 LITRES OF BLOOD—

THAT!S ENOUGH TO FILL
A HOME SWIMMIN G PooLY
1T PUMPS RLODD THROU GH
9,000 KILOME TRES OF
RLOOD VESSELS, AND THAT'S
MORE THAN TWICE THE.

¥

DISTANCE AROQUND THE
WORLD! J

¥°‘é\" -

HE HEART 15
MADE OF A
SPECIAL MUSCLE

WITH VIGOROUS
EXERCISE .

Getting the message across: an extract from the ‘body owner’s manual’.

From the results so far, it is clear that
‘self-monitoring’ students reduce their
blood pressure and lose body fat more ef-
ficiently than students who accept both
health information and daily physical
education sessions more passively.

The self-monitors record their per-
formances — how fast they run a set dis-
tance, for example, and what foods they
eat — in a ‘Body Owner's Service Man-

ual’, a booklet that suggests satisfactory -

standards, allows the student to choose a
realistic personal goal, and translates per-
formances into point scores.

This approach achieved such encour-
aging results in 1980, the first year of the
program, that the researchers decided last
year that all students following the special
health course should also monitor their
Own progress.

All the signs so far indicate that chil-
dren whose daily curriculum includes 50
minutes of physical exercise, including
some vigorous activity, become fitter than
those on a traditional time-table with per-
haps three half-hour sessions a week of
less strenuous exercise; and, of the chil-
dren who exercise daily, those who mon-
itor their own progress do best of all.

The self-monitoring students have
shown about three times the improve-
ment in fitness seen among children fol-
lowing the original 14-week daily exercise
program in 1978.

Tests show that students using the
‘Body Owner’s Manual’ learn more than
other children about their bodies. This
seems an important point; at the outset,
questionnaires revealed, for example, that
boys and girls equated fatty, sugary foods
with good health.

The lively style of the manual and its
cartoons — not to mention its vital infor-
mation and advice — appeal not only to
the young. ‘We have trouble getting it
back from parents sometimes’, one re-
searcher remarked.

Both parents and teachers have shown
great interest in the body owner’s pro-
gram, and many parents have asked the
schools to run health courses for them.

But the scientists have not discovered
a panacea. Dr Worsley' and Mr Coonan
point out that a large proportion of the
children they have studied so far remain
relatively uninfluenced by the project, and
researchers must now find ways to im-
prove the fitness of these children.

A boy weighs in.




children’s pulse rates. A second class, the
skills group, held additional sessions of

normal physical education activities, such -

as games and dancing, designed to im-
prove various skills without deliberately
increasing heart rate. .

The fitness and skills groups exercised
every school day, for 15 minutes in the
morning and an hour in the afternoon, for
14 weeks. The remaining class acted as a

_conttol, and carried on with its conven-

tional time-table — incorporating only -

three half-hour sessions of traditional
physical education, little of it vigorous.

At the outset, the investigators made a
series of measurements on the children:
height and weight; thickness of four skin-
folds in different parts of the body, as an
indication of body fat; blood pressure;
various blood lipid fractions; and endur-
ance fitness, measured using a bicycle
ergometer, which is like an exercise bi-
cycle designed to record a child’s work
output as he or she pedals.

Every child also took reading, arith-
metic, and psychological tests. Their
teachers assesse{gi the children’s class-
room behaviour using a scale on which
every child was awarded a score on each
of 18 items.

The results

After 14 weeks on their various exercise
routines, the. children went through all
these tests again, with the following
results.

» The fitness group, and especially its
overweight members, shed some body
fat. The other two groups did not.

» The fitness group also improved their
physical work capacity (their perform-
ance on the bicycle ergometer) by a
larger margin than children in the other
two groups.

» Blood pressure fell in the skills group.
(In fact, the fitness children showed a
drop too, but measured against the
small fall shown by the control group,
it was not statistically significant.)

» The reported school behaviour of both
the skills and fitness groups improved
more than did that of the control chil-
dren. Parents’ comments on the chil-
dren’s behaviour at home reinforced
this finding.

P> Academically, the children who gave
up some of their lesson time to do ex-
ercises suffered no ill effects.

The scientists found no change in the
levels of fats and cholesterol in the chil-

Which children shed body fat

change in skin thickness

fatter

0

skills
group

control

thinner group

fitness group

The ‘fitness’ group was the only one to
show an average loss of body fat.

Hard exercise improved stamina

improvement in
physical work capacity

I ik

control skills
group group

fitness
group

The children doing vigorous exercise
(‘fitness’ group) improved their capacity
for physical work by more than the
other groups.

“dren’s blood, but this is not surprising.

Only 80 children could be measured, and
they started the program with ‘healthy’
levels; exercise seems in any case to exert

a major effect on these levels only in older

people.

Despite the extra time the skills group
spent on ‘phys.ed.’, these children failed
to improve their physical work capacity by
any more than the controls. Clearly, not
time but vigour improves fitness.

Parents and staff at the schools partici-
pating in this initial study felt so‘encour-
aged by the results that they decided to
incorporate daily physical exercise in the
curriculum. This gave the researchers an
opportunity to study the effects of a pro-
longed program of activity, and in 1980
Mr Coonan, Dr Dwyer, and Mr Leitch re-
turned to the schools and examined more
than 200 Grade 5 children who had been
exercising for 2 years. )

Compared with the 1978 children at the
start of their 14-week exercise program,
these 1980 boys and girls turned out to be
slimmer, and fewer were overweight. The
1980 group had a higher physical work
capacity, 100, and lower blood pressure,
although only in boys did the fall in blood
pressure reach statistical significance.

The exercise program that the 1980
children had been pursuing for 2 years

combined elements from both the origi-
nal fitness and skills programs. Although
the children performed well on the
bicycle ergometer, their improvement over
the 1978 group was less dramatic than the
results achieved by the original fitness
group in 14 weeks, and this may be ex-
plained by the smaller proportion of vig-
orous exercise in the 2-year program.

The researchers point out that a train-
ing program does not continue indefi-
nitely to increase your physical work
capacity; if the workload stays the same,
the program produces almost all its bene-
fits in the first 3 months. After that, you
simply remain at your new level of fitness.
Motivation may decline over a long period,
too.

On the other hand, any exercise that
raises your energy use above your intake
will go on eating into your fat deposits
over a much longer period. It seems this
must have occurred during the 2-year pro-
gram, as the 1980 children slimmed more
than the 1978 group. ’

Unfortunately the researchers did not
test one possible explanation for the 1980
results, namely that 10-year-olds
throughout the community were for some
reason slimmer and fiiter than their pre-
decessors of 1978.-To eliminate the pos-
sibility, they needed a control group.

Since every school in the original 14-
week project decided to carry on exercis-
ing, no 1980 control group existed. How-
ever, the researchers did find that in one
school, which ‘was generally regarded as
being particularly rigorous in its adher-
ence’ to the program, the children lost
more fat than in any of the others.

Many Australian children
have un'wittingly started
along the road to an
unhealthy middle age.

What about lessons?

Scientists still cannot say whether exer-
cise affects a child’s academic perform-
ance. Several Canadian studies have
suggested that studénts who take some
time off for physical activity show a scho-
lastic improvement, but, as the schools
involved volunteered to take part, the re-
sults perhaps reflected the participants’
enthusiasm.

The South Australian study in 1980,
like the one 2 years earlier, failed to find
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an appreciable change in students’ aca-
demic achievement. The children scored
slightly better in arithmetic tests than the
1978 group had done, but the différence
was not statistically significant.

While exercising may mot propel boys

and girls to greater scholastic heights, it
seems not to handicap them either.
Schools hesitating to adopt an activity
program may find reassurance in the re-
seéarchers’ discovery that, even after “los-
ing’ on average 45 minutes of teaching
time every/day for 2 years, 10-year-olds
show no signs of having-fallen behind in
their subjects.

At the same time, the scientists con-
cluded from these two studies that a daily
exercise program brings substantial health
benefits to children of this age.

The original study group continued to
exercise daily, and in 1980 scientists
examined the children, now averaging 12
years old. The results showed that, by ad-
hering to the program, children could re-
main fitter and slimmer and so continue
to enjoy the benefits of exercise.

In South Australia, where each school
largely determines its- own curriculum,
many teachers soon decided that these
benefits should be available to their stu-
dents, and las_; year 303 of the State’s 489
primary schdﬁlﬁ were running a daily pro-
gram of both fitness and skills exercises
for all their classes. Some of the other
schools have been operating a less-
complete program.

Although we must wait a long while,
and scientists must carry out much more

research, before knowing whether child-

hood exercise repays the effort with better
adult health and longer life, enthusiasm
for activity programs has quickly spread to
other States. The Victorian Minister of
Educational Services last year announced
that daily physical education should,
within the next few years, become part of
the curriculum of every primary and sec-
ondary student in the State.

In Tasmania, itinerant physical edu-

cation teachers help to ensure that about

four-fifths of the schools take part in some
form of daily activity. In the other States

and Territories schools are showing in- -

creasing interest in exercise, but as yet

relatively few have translated that interest

into action. To do so requires not ‘only
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firm resolve from the staft but also tech-
nical assistance in setting up the pro-

- gram; this usually comes from advisers,

but advisory services are being trimmed to
cut costs.

Secondary considerations

The secondary schools face an additional
problem: teachers’ jealousy of the time
allocated to their traditional academic
subjects. A primary class may have the
same teacher for all or most of the day, and
if that teacher has the will to add physical
exercise to the time-table, he or she will
find a way. : .

But the secondary students’ day is
divided into more or less inflexible.com-
partments, each allotted to a subject. The
staff may collectively approve of introduc-
ing daily exercise, but what teacher is pre-
pared to sacrifice the necessary lessons?
Being so large, secondary schools also
run into bigger logistic difficulties in es-
tablishing an activities program for all
students.

Nonetheless, in South Australia 11%of
the 145 secondary schools do run a full
exercise program, and some others organ-
ize less-intensive schedules. Doubtless
researchers will be interested to measure
‘the effects of physical activity on second-
ary. students’ fitness and, perhaps, on
adolescent attitudes.

One South Australian secondary school
features in a nation-wide survey being
funded by the Menzies Foundation and

‘the South Australian Health Commis-.
- sion. This survey, being conducted by Mr

Coonan and Mr Chris. Daw, also of the
Education Department, and Dr Basil
Hetzel, Dr Worsley, and Mr Leitch, of the
Division of Human Nutrition, extends
the South Australian primary school in-

.vestigation to the rest of Australia. In

every State and Territory one experimen-
tal primary school, whose students per-
form daily activities for 20 weeks, has
been matched against a control school.

If the results of this survey confirm
those of the earlier studies, scientists may
have made an important advance against
Australia’s number one Killer: coronary
heart disease. :

Fohn Seymour

More about the topic

An assessment of the effects of two bhysi—
cal activity progfammes on coronary
heart disease risk factors in primary
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