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Low physical capacity among adolescents in

practical education

practical education.

Regular physical activity is generally viewed as having
a favourable influence on the growth, biological
maturation and physical fitness of children and young
people (1). Children’s habitual physical activity is as-
sociated with health-related fitness, including cardio-
vascular endurance and muscular strength and endur-
ance (1, 2). Physical activity improves the creation of
networks of nerve cells, which is the essence of learn-
ing (3). Physical activity in adolescence (defined as
ages 11 to 21) reduces the risk of obesity (4), increases
the density of skeletal bones (5), and improves
psychological health and mood (6).

In modern society many children are physically in-
active during their leisure time (7-10). It has been well
documented that watching television is a major pas-
time for many people, especially children and adoles-
cents (11). The average 10-17-year-old American
spends 21 h per week viewing television (12). The use
of computers has advanced during the 1990s, and one
result is that more time spent at the computer will
reduce time available for physical activity (13).

In schools in Europe the time for lessons in physi-
cial education has been cut down. In Sweden the time
allocated for physical education is about an hour a
week. That gives Sweden position number 24 among
the 25 countries in a recent study (14).

As many children and adolescents are inactive and
sedentary both during leisure time and in school, they
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The aim of this study was to obtain better knowledge about teenagers’
physical capacity and physical activity. The study group consisted of 301
students in upper secondary school, 191 students in practical education
(74 girls and 117 boys) and 110 students in theoretical education (57 girls
and 53 boys). The adolescents were 16-19 years old and lived in southern
Sweden. The study comprised three parts: a questionnaire, seven physical
tests (one test to predict maximal oxygen uptake, three strength tests, two
flexibility tests and one balance test) and information on each pupil’s
grades. Pupils in practical education for occupations like industrial- and
building workers, mechanics, assistant nurses and hairdressers, all of
which are occupations involving physical effort, had lower physical ca-
pacity than pupils in theoretical education among both girls and boys. A
correlation was found between physical capacity and grades.
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are at risk of becoming sedentary adults (10), and we
can expect many frail adults in working life in the
future. To the best of our knowledge, there is no study
concerning physical capacity as a predictor for mus-
culoskeletel diseases in young adults starting their
working life.

Work-related musculoskeletal diseases account for
a large number of workers’ compensation days and
disability in numerous industrial countries (15-17).
Besides causing individual suffering, musculoskeletal
disorders result in heavy costs for companies and for
governments. Although it is clear that heavy physical
work has diminished, the amount of disability owing
to musculoskeletal discases was still increasing in the
last decade (15, 16). In Sweden early retirement pen-
sions increased from 33% to 49% in the years 1985 to
1990, the most common cause being musculoskeletal
diseases (18). Epidemiological studies in unselected
populations have demonstrated prevalence rates of
around 50% for musculoskeletal pain (19). Musculo-
skeletal diseases are of multifactorial origin. There is
a relationship between musculoskeletal disecases and
physical load during work. Individual risk factors are
age, smoking, relative muscle strength and physical
fitness (17). Weak trunk muscles and reduced flexi-
bility of the back were found among workers with
lower back trouble (20, 21).

There is a great deal of scientific evidence linking
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regular physical activity to a wide array of physical
and mental benefits (22), and regular physical activity
is essential for optimal functioning of the human
body (23). A low level of physical fitness is an import-
ant risk factor for all-cause mortality (24). Physical
activity has been suggested to protect against the de-
velopment of several kinds of diseases among adults
(25-32). The effects on young people are just begin-
ning to be understood, but it is clear that physical
activity has beneficial effects on many bodily systems
(33). Coronary heart diseases, osteoporosis and hy-
pertension in adulthood have antecedents during
childhood and adolescence (5, 34-36). Boys and girls
who are more physically active and more fit during
late childhood and adolescence are more likely to be
active as adults (1).

The purpose of this study was to obtain better
knowledge about teenagers’ physical capacity and
physical activity. A comparison was made between
pupils in practical and theoretical education, bearing
in mind that the pupils in the future will be employees
in different occupations requiring components of
health-related fitness.

Material and methods
Subjects

The study comprised 301 pupils, aged 1619 years,
and was performed in 1996 in Kristianstad, a town in
southern Sweden with a population of about 70 000
inhabitants. Pupils attending different educational
programmes in upper secondary school in Kristian-
stad came from both the city of Kristianstad and the
rural surroundings. The upper secondary school in
Sweden consists of 16 different educational pro-
grammes, 14 practical and two theoretical. Approxi-
mately 98% of all teenagers in Sweden attend these
programmes, which all last for three years. Pupils in
practical programmes receive vocational education
for a specific occupation, both in school and in
trainee jobs. They also receive education in tra-
ditional school subjects. The theoretical programmes
are preparatory for academic studies at university.
The six practical programmes in this study were

Table 1. Number of pupils in the study, pupils present at school on the
among girls and boys in practical and theoretical education

selected because they lead to jobs involving physical
effort: mechanics, building workers, industrial
workers, butchers, hairdressers and assistant nurses.
The theoretical programmes were in ¢cither science or
civics. In all, the pupils in the study came from 16
different classes, two classes in every programme, one
in the first year and one in the third. In these 16
classes the total number of pupils was 355, of which
301 pupils (85%) were present at school on the test
day (Table 1). In all analyses of the physical tests the
first and third form were put together in one group,
as there were no significant differences between their
results, except in one case. Among girls, there was a
difference in the jump test: girls in the first form
jumped higher than girls in the third form.

Methods and definitions

The study comprised three parts, a questionnaire,
physical tests and information on each pupil’s grades.

The questionnaire included questions about exer-
cise habits in leisure time and opinions about physical
education at school. The questionnaire was tested in
a pilot study, and adjusted before use. The students
answered the questionnaire in school before doing the
physical tests.

Definitions of concepts in the questionnaire:

Self-reported leisure-time exercise: exercise done in
spare time. The item in the questionnaire was: “How
often do you exercise physically in your leisure time
so you get out of breath and sweaty?” Three groups
were formed out of the seven response categories:
regularly three times or more per week, regularly once
or twice a week, and the last group — a few times
per month but not regularly, a few times per year or
never.

Enough exercise in school: answers to the question
“Do you think you get enough exercise during lessons
in physical education in school to be in good con-
dition?” with the four response categories: “yes com-
pletely, yes mostly, no mostly not, or no not at all”.

Valuation of time for physical education: answers to
the question “What is your opinion about the time
allocated for physical education in your year in

test day, responders to questionnaire, and participants in the physical tests

Girls Boys

Practical Theoretical Practical Theoretical

education education education education
Study groups 88 59 148 60
Pupils present at school 74 57 17 53
Responders to questionnaire 74 57 17 53
Participants in physical tests 73 54 115 51
Participants in all seven tests 66 47 110 47
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school?” with the five response categories: “far too
much time, somewhat too much time, just enough
time, somewhat too little time, far too little time”.

Presumed future physical demands: the item in the
questionnaire was “Which physical demands do you
think will be important in your future work?” The
options were: acrobic fitness, strength, flexibility, bal-
ance, coordination, fast reactions, precision.

Physical capacity was measured by seven physical
tests, containing predicted maximal oxygen uptake
(MOU), muscular strength in arms, abdomen and
legs, flexibility and balance. These seven tests were
chosen because they were possible to carry out in field
testing in the schools, and were presumed to give a
spectrum of the students’ physical capacity. The
aerobic power is correlated with health outcomes
(37), particularly with cardiovascular diseases (38).
The level of risk of cardiovascular disease in rela-
tion to oxygen uptake has been suggested to be
35 ml O, kg '-min~' for men, and 32.5 ml
0,-kg '-min ! for women (37). Tt may be helpful
in the prevention of upper and lower back pain to
maintain normal joint flexibility and muscular fitness
(39). Balance is one of the major facets of motor
components of fitness, and is of particular import-
ance during growth when the basic motor skills are
developed, but is also of great importance in prevent-
ing falls and avoiding accidents later on in life (39).

Astrand’s cycle ergometer test and the Astrand-
Rhyming nomogram (40, 41) with the linear relation-
ships of work rate, heart rate and oxygen consump-
tion, were used to estimate maximal oxygen uptake
(MOU) (ml O, -kg™'-min~"). A correction for the
age-predicted peak heart rate was made. The test per-
son cycled on an ergometer cycle (type: Monark) for
5 min with submaximal rate of work (600 kpm/min
for girls and 900 kpm/min for boys).

Three tests of muscular strength and endurance were
carried out. These were a curl-up test (42) to assess ab-
dominal endurance, the Canadian standardised push-
up test (43) to assess upper body endurance and the
Sargent jump (42) to assess dynamic maximal strength
in the legs. The subject performed the curl-up test lying
on the back with bent knees, lifting the upper body
from the ground keeping a given pace (25 curl-ups and
downs/min). The upper body had to be lifted so high
that the whole shoulder blade left the ground. The
push-up test was also performed at a given pace (25
push-ups and downs/min) with toes touching the
ground. The number of curl-ups and push-ups per-
formed correctly was recorded as a score. The Sargent
jump is a vertical jump without takeoff, with the height
of the jump measured in centimetres.

Two tests of flexibility were performed, one to
measure the side flexure in the spine (centimetres),
and one to assess the elasticity in the hamstrings, the
back of the legs (degrees) (42).

Physical capacity among adolescents

To test the dynamic balance (42), the test person
stood on one foot turning the head from side to side.
The time in seconds of maintained balance was regis-
tered.

Body length and body weight were measured and
body mass index (BMI), weight/height® (kg/m?), was
calculated. High and very low BMI-values are both
related to a higher all-cause mortality rate, and to
several diseases (44, 45).

All students were tested by the same test leader
(A-C S), and performed the tests in the same suc-
cession. From the results of these seven tests a stan-
dardised index of physical capacity — a z score — was
made for each individual. The physical index was cal-
culated as X(x;—X;)/s;, where i was the number of the
test from one to seven, x; was the individual’s result
for test number i, while X; was the group mean, and
s; was the standard deviation for test i for girls and
boys respectively. This standardised physical index
was distributed around the mean 0. A high index in-
dicated high physical capacity for the individual, and
a low index low capacity. In a corresponding way,
indexes were calculated for strength, MOU, flexibility
and balance solely.

The third part of the study was the grades, which
were received from the headmasters’ offices at the
schools. The grades were obtained on a 5-point scale,
with 5 being the highest and 1 the lowest. The grades
were to be normally distributed with 3 as a mean.

The average grade was the mean of all given grades
in all the school subjects.

Statistical methods

The significance of differences in qualitative variables
was tested by the chi-squared test. Student’s 7-test and
Mann-Whitney’s U-test were used for the comparison
of quantitative variables between two groups. If there
were more than two groups, the Kruskal-Wallis non-
parametric test was used. Testing p=0, Pearson’s cor-
relation coefficient, was made by using the ¢-test.

The level of significance was set to P=0.05. Data
analyses were carried out by using SPSS (Statistical
Package for the Social Sciences, Version 6.1).

The study was approved by the Committee on Eth-
ics at the Faculty of Medicine, University of Lund
(LU 88-96).

Results

The physical index was higher among pupils in theor-
etical education than in practical education for girls
(1.51 and —1.24 respectively; P=0.000) and for boys
(1.11 and —0.46, respectively; P=0.015) (Table 2).
The strength, flexibility and balance indices were
higher in theoretical than in practical education for
girls. Among boys the strength and balance indices
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Table 2. Mean (M) and confidence interval (95%
boys in practical and theoretical education

Cl) for physical index, strength index, MOU index, flexibility index and balance index among girls and

Practical education Theoretical education P-value*
n M 95% Cl n M 95% Cl

Girls
Physical index 66 —1.24 —-2.07; —0.42 47 1.51 0.48; 2.53 0.000
— Strength 69 —-0.70 —1.18; —0.21 49 0.95 0.38; 1.53 0.000
- MOU 72 -0.03 —-0.27; 0.22 50 0.04 -0.22; 0.30 0.735
- Flexibility 70 -032 —0.69; 0.04 53 0.41 0.05; 0.77 0.006
- Balance 73 019 —-0.41; 0.02 54 0.26 —-0.02; 0.54 0.012
Boys
Physical index 110 —-0.46 —1.16; 0.25 47 1.1 0.07:2.16 0.015
- Strength 10 -047 —0.90; —0.05 48 1.27 0.71;1.83 0.000
- MOU 114 0.16 —0.04; 0.36 49  -0.37 —0.56; —0.18 0.002
— Flexibility 115 —0.02 -0.30; 0.26 51 0.04 ~0.46; 0.53 0.836
- Balance 15 -0.13 —0.29; 0.04 51 0.28 —0.04; 0.60 0.015

* Figures are printed in bold when the difference between practical and theoretical education was significant (P<0.05).

Table 3. Mean and 95% confidence interval for test results in physical tests, body weight, body height and body mass index (BMI) among girls and

boys in practical and theoretical education

Girls Boys
Practical education ~ Theoretical education  P-value* Practical education ~ Theoretical education ~ P-valug*
(n=66-73) (n=47-54) (n=110-115) {n=47-51)

MOU (ml Oz - kg=" - min~") 40.9 (38.4; 43.4) 41.6 (38.9; 44.2) 0.563 52.6 (50.2; 54.9) 46.5 (44.3; 48.6) 0.003
Push-ups (number) 8.1 (6.5; 9.6) 12.7 (10.3; 15.0) 0.003 20.0 (18.0; 22.0) 25.9 (23.0; 28.8) 0.001
Curl-ups (number) 19.6 (17.4; 21.7) 24.6 (22.6; 26.6) 0.002 23.7 (22.5; 25.1) 25.6 (234, 27.7) 0.036
Sargent jump (cm) 30.5 (28.9; 32.1) 33.6 (31.9; 35.4) 0.011 44.6 (42.9; 46.3) 52.4 (49 9; 54.9) 0.000
Balance (s) 47.8 (38.4; 57.3) 67.6 (55.5; 79.7) 0.010 45.3 (37.9; 52.8) 63.3 (49.2; 77.5) 0.095
Side flex. (cm) 20.8 (19.8; 21.8) 224 (21.3; 23.4) 0.026 22.4 (21.4; 23.5) 23.1 (21.6; 24.6) 0.202
Hamstring (degrees) 88.6 (85.5; 91.6) 92.6 (90.6; 94.6} 0.044 88.3 (86.6; 90.0) 87.7 (84.4; 91.0) 0.716
Body weight (kg) 63.2 (60.3; 66.1) 60.2 (57.5; 62.8) 0.144 71.4 (69.3; 73.6) 71.6 (68.8; 74.5) 0.920
Body height (cm) 164.1 (162.6; 165.5) 165.9 (164.1; 167.7)  0.110 177.2 (175.9; 178.5) 180.0 (178.0; 181.9)  0.023
BMI (kg/m?) 23.4 (22.5; 24.3) 22.1 (21.0; 23.2) 0.082 22.7 (22.1; 23.4) 22.1 (21.3; 22.9) 0.275

* Figures are printed in bold when the difference between practical and theoretical education is significant (P<0.05).

were higher in theoretical education, but maximal
oxygen uptake was lower.

The results from the physical tests are shown in
Table 3. The percentage of girls with low oxygen up-
take was higher than among boys (P=0.001). Among
girls, 19% (22% in practical education and 14% in
theoretical) had test results in maximal oxygen uptake
below the level at which they run the risk of cardio-
vascular diseases (32.5 ml O, -kg™'-min~'). Among
boys, 6% (5% in practical and 6% in theoretical edu-
cation) were below the level for men (35 ml
O, -kg™!-min ).

There was a difference between the educational
programmes in the study as regards the physical
index (Table 4). Girls in science programmes had the
highest physical index and girls in programmes for
assistant nurses had the lowest index. Among boys,
the highest index was found in programmes for
science and the lowest in programmes for mechanics.
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No differences in self-reported leisure-time exercise
between practical and theoretical education could be
seen. Among girls, 29% reported that they did some
exercise three times or more per week, 45% once or
twice per week and 26% never or seldom. Among
boys, the corresponding figures were 38% three times
or more per week, 27% once or twice per week and
35% never or seldom (comparison between girls and
boys; P=0.003). The relation between physical index
and self-reported leisure-time exercise is shown in
Table 5, as well as the relation between physical index
and the opinion about time allocated for physical
education.

The most frequent sports activities in leisure time
among boys were team sports (39%), strength train-
ing (28%) and jogging (17%), and among girls aer-
obics (41%), jogging (21%), team sports (13%) and
riding (13%).

Among girls, 15% in practical and 14% in theoreti-
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Table 4. Mean and 95% confidence interval for physical index among
girls and boys in different educational programmes

Girls Boys

Thecretical programmes
Civics 0.75 (—0.77; 2.27)
Science 2.53 (1.25; 3.83)

0.59 (~1.29; 2.48)
1.50 (0.24; 2.76)

Practical programmes
Assistant nurses 2.08 (—3.27, —0.88) -

Building industry - 0.91 (-0.15; 1.97)

Food industry —0.13 (—2.62; 2.36) 1.14 (-0.76; 3.04)

Hairdressers 0.73 (—2.00; 0.53) -

Mechanics - 259 (—3.97; —1.22)

Metal industry - ~0.55 (—1.65; 0.54)

Table 5. Self-reported leisure-time exercise, valuation of time allocated
for physical education (PE) and physical index among girls and boys

Girls Boys
Physical n  Physical n
Index Index

Leisure-time exercise*

Never - 1 -258 8
A few times per year -405 10 -363 16
A few times per month -098 18 -066 30
Regularly once a week 079 28 -0.36 19
Regularly twice a week 105 21 114 21
Regularly three times a week 092 20 123 37
Regularly four times or more per week 196 13 170 23
Valuation of time for PE*
Far too much time - 0 -298 7
Somewhat too much time -255 4 252 7
Just enough time -1.74 35 -179 43
Somewhat too little time 013 41 059 39
Far too little time 183 30 1.78 56

* For definitions, see Material and methods.

cal education thought that they got enough exercise
through compulsory physical education (PE) in
school to be in good condition, while 54% in practical
education and 46% in theoretical education thought
that the time allocated for PE was too short. The
corresponding figures for boys showed that 38% in
practical and 9% in theoretical education thought
they got enough exercise, while 57% in practical and
72% in theoretical education thought that the time
devoted to PE was insufficient. Among those who
thought that the time allocated for PE was enough
or too much, the mean physical index was low, and
among those who thought that the time for PE was
too short, the mean physical index was high (Table
5).

The results from questions in the questionnaire
about what physical requirements future work will
put on them showed that strength and aerobic fitness
(oxygen uptake) were the most important physical

Physical capacity among adolescents

qualities for many students (71% and 68% respec-
tively).

Boys in theoretical education were taller than boys
in practical education. Test results from the physical
tests, BMI, body weight and body height can be seen
in Table 3.

A correlation was found between physical index
and average grades both among boys (r=0.22; P=
0.008) and among girls (r=0.43; P=0.000).

Discussion

The results presented here show that students who
attend practical programmes, which lead to occu-
pations involving physical effort, had lower physical
capacity than students in theoretical programmes,
among both boys and girls. There was a difference in
physical capacity already during the education of the
teenagers. Higher prevalence of musculoskeletal mor-
bidity has been found among blue-collar workers
than among white-collar workers (19), and studies of
back pain suggest that lower physical capacity in-
crease the risk of being injured (20, 21). Lower physi-
cal capacity among students undergoing education
for occupations involving physical load may place
those individuals at greater risk of being injured.
Among both girls and boys in practical education,
the indices for strength and balance were lower than
for theoretical education. When physical demands in
work are high the combination of low strength and
poor balance might augment the risk of injury. Girls
in this study will in the near future be occupied in
medical or social services, in the food industry or
working as hairdressers. All these occupations require
physical effort such as lifting, doing repetitive work,
standing, or walking. The boys were educated for oc-
cupations such as building, industrial work and
mechanics, occupations that have been shown to have
a high frequency of musculoskeletal diseases (17, 46).
Studies of back pain suggest that lower physical
capacity may place individuals at greater risk of
being injured (20, 21, 42), while in other studies such
relationships are either less convincing or absent (48).
Nevertheless, high physical performance requires
solid preparation, whether it is sports performance
or work performance. Every sport has its special de-
mands, as does every action in working life. As the
sportsman prepares for his sport, the worker should
be prepared for the work, and this is a great mission
for education in school. Among girls, 22% in practi-
cal and 14% in theoretical education, had such low
oxygen uptake that they were at risk of cardiovascular
diseases according to Blair et al. (37). This means that
the margin between ordinary work requirements and
maximal capacity was small among these girls, i.c.
they will find their work hard and heavy if the work
requires physical load. Their preparation for physical
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work demands is insufficient. Other studies have
shown that fitness-risk factor and activity-risk factor
correlations tended to be higher in female subjects as
women are less active than men (9, 36).

People of all ages, both male and female, benefit
from regular physical activity (21, 22), and those ado-
lescents who reported regular exercise during their leis-
ure time had a high physical index in this study. Health-
related fitness is a combination of many interacting
factors, including the genetic constitution (39), and
there are individual differences in the trainability, but
the benefits of regular physical activity are obvious.

The BMI among girls in practical education (mean
23.4) was relatively close to the criterion for over-
weight for women, BMI=23.8 (49). Physical activity
has a favourable effect on fat distribution as well as
overall adiposity and weight, and the strong connec-
tion between overweight and physical inactivity has
been shown in several studies (4, 11, 28). The expla-
nation of quite high BMI among girls in practical
education is probably reduced physical activity, with
both less leisure-time activity and the reduction of
physical education in school as contributing factors.
A high BMI-value is related to a higher all-cause
mortality and many diseases (44). During the 1980s
the mean BMI and the prevalence of overweight and
obesity increased among Swedish women, and the
BMI was higher among manual workers than among
those with higher education (50).

Boys in theoretical education were significantly
taller than those in practical education (mean 180.0
cm and 177.2 cm, respectively). The difference in
body height might have both genetic and socio-econ-
omic reasons. A previous study has shown that the
childhood environment was an important determi-
nant of adult stature and health (51), and there was
a detectable excess risk of morbidity and mortality
from being short (52).

There was a correlation between physical index and
average grades among both girls (r=0.43) and boys
(r=0.22). Physical activity improves physical fitness
(1, 2, 9, 36, 40), and psychological health and mood
(6, 32), which is important for well-being in general
and to facilitate learning (3). This might explain some
of the correlation between physical index and average
grades. The genetic and socio-economic components
cannot be ignored, of course. A major barrier to im-
proving physical education in school is the concern
on the part of administrators that spending more
time in physical education takes away time from
scholastic work. This concern is not justified. Even
when more time is allocated for physical education,
it does not result in a decline in academic perform-
ance (53). The results presented in our study show
that the academic and vocational results might even
improve with increased time for physical activity in
the school day.
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The mean physical index was high among those
who thought that the time allocated for PE was too
short, but low among those who thought that the
time was enough or too much. Those who need physi-
cal education the most obviously do not want it.

About 38% of boys and 29% of girls reported that
they did some exercise three times or more per week.
They thereby live up to the consensus statement for
physical guidelines for adolescents, which rec-
ommends that children and adolescents should do
some physical activity daily for at least 30 min and
be engaged in vigorous exercise three times a week for
at least 20 min at a time (54). As many pupils do
not reach the weekly dose of physical activity in their
leisure time, it should be a part of the school day.

The adolescents in upper secondary school are just
about to leave school. If school education has any
influence on health behaviour and physical capacity,
the pupils are the results of the school system. Physi-
cal education has low priority in the Swedish school
system. Sweden was placed number 24 among 25
countries in Europe as regards the amount of time
devoted to compulsory physical education (14). The
total amount of time allocated for physical education
in upper secondary school is 80 h in practical edu-
cation compared to 130 h in theoretical edu-
cation.The fact that many children and adolescents
are physically inactive during leisure time, together
with the scant time allocated to physical education in
school, will weaken public health considerably and
augment the inequality in health between different
groups. Social inequities among children and adoles-
cents are often given special attention as they are
strongly associated with unfairness as well as with
possibilities for action. Equal opportunity to live a
healthy life is considered by most people to be a basic
human right. This basic right must include optimal
motor development for all children, irrespective of so-
cio-economic group. Health-related physical edu-
cation from early childhood and through the whole
school system, to develop an embodied consciousness
among children, is an important step towards im-
provement in public health. The only way of obtain-
ing embodied consciousness is through movement
and kinaesthetic perception. The results from this
study which show that physical capacity among cer-
tain groups of adolescents was low, together with the
knowledge that adults’ health and well-being orig-
inate in behaviour established during childhood and
adolescence, strengthen the argument that increased
time should be devoted to physical education.

From the 355 pupils in the 16 selected classes, all
the 301 pupils (85%) present at school on the test day
answered the questionnaire, and none declined. Eight
pupils did not do any physical tests at all, and a total
of 270 pupils did all seven physical tests. The absence
rate at school was quite normal according to the
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headmasters. The only information available about
the absent group was their grades. The average
grades (mean 2.6 and 3.1 for absent and present pu-
pils, respectively) and the grades in physical edu-
cation (mean 3.1 and 3.2, respectively) were a bit
lower (not significant) for the absent group than for
the study group. Therefore, the results in this study
might be too positive, and a slightly lower physical
capacity than what was found among the adolescents
might be expected.

Physical activity to improve physical capacity
among children and adolescents may reduce cardio-
vascular diseases, prevent musculoskeletal diseases
and improve health in general. It is a great challenge
for parents, child care, school and society to raise the
status of physical activity and physical education, and
provide the opportunities for regular exercise for all
children.
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