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Physical fitness and sport activity of children 
and adolescents: Methodological aspects of a 
regional survey 

Substantial evidence on the rela- 
tionship between physical fitness, 
physical activity and physical and 
psychosocial health have been re- 
ported recently in adults and, less 
frequently, in adolescents 1.2,3.4. The 
findings demonstrate the burden 
of sedentary living habits to health 
and the benefit of regular, and 
moderate physical activity for ado- 
lescents s. Physical activity seems 
to be a part of children daily 

activity, but when growing older 
many adolescents in industrialized 
countries gradually become in- 
active 6,7,s,9. This disruption may 
fail to carry over the daily physi- 
cal activity habits from childhood 
to adulthood. During adolescence, 
considerable change in lifestyle, 
and the individual evolution in 
growth and development are often 
considered to have consequences 
on physical abilities 1,6,1~ The im- 

pact of physical activity during 
younger age on health outcomes 
in adulthood is still debated, but it 
is generally believed that active 
youths become active adults 11. 
Some longitudinal studies conclude 
that physical activity declines 
sharply during the early years of 
adulthood, partly because of se- 
cular trends, and that physical in- 
activity shows better tracking than 
does physical activity 12,13. 
Therefore, health promotion pro- 
grams should encourage physical 
activity in children and adolescents 
through the school and community 
programs 14,15. In general, no clear 
effects of intensive health-related 
school physical education upon the 
physical and psychological devel- 
opment of adolescents could be 
proved, even if some recent studies 
have shown an improvement of 
children's level of physical activity 
and a decrease of their cardio- 
vascular risk factors 6,16. However, 
speaking of physical activity or 
inactivity, there is a need to dis- 
tinguish between sports activities, 
competitive or recreational, and 
habitual physical activities. 
To be able to develop health pro- 
motion programs for adolescents, 
it is necessary to assess both phy- 
sical fitness and physical activity 
patterns, as well as hypertension, 
obesity or lifestyle variables like 
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smoking 2,4,z7. Some large popula- 
tion studies in Europe have mea- 
sured physical fitness, physical 
activity and health behaviours, 
sometimes with longitudinal de- 
vice 6'18'19. But very f~w of them 
included children and young ado- 
lescents, and they have been con- 
fronted to the lack of a valid re- 
ference method to assess physical 
fitness and physical activity. 
The measurement of both physi- 
cal fitness and physical activity in 
children and adolescents has long 
been a topic of interest to physical 
educator and public health scien- 
tists, but raises some controversial 
questions due to conceptual defini- 
tions and methodological issues. 
Many versions of a definition of 
physical fitness have been publi- 
shed, but most of the times this 
construct is recognized as a multi- 
facetted ability which has to be 
measured through various compo- 
nent as cardiorespiratory endur- 
ance, strength, muscular enduran- 
ce, speed, flexibility or balance, 
and body composition 17,20,21 
Various fitness test batteries are 
used to assess physical fitness, 
especially in the United States, but 
few of them have criterion referen- 
ce standards, table of norms and 
validity evidenceZL Moreover, the 
fitness tests may be useful to devel- 
op norm-referenced standards at a 
national level, to be able to use 
them for student motivation and 
learning purposes 23. The Eurofit 
tests battery has been developed 
and used to assess physical fitness 
among children and adolescents in 
different European countries 21,24. 
The Eurofit battery originally in- 
cludes nine tests 25. To shorten the 
session, and to improve the coope- 
ration and motivation of the par- 
ticipants, three of the tests were 
discarded, that is the hand grip, the 
bent arm and the Flamingo test, 
because they were not included in 
other batteries used in USA, and 
didn't add much information or 
because they are poorly reliable 
(Van Mechelen, personal commu- 

nication). These tests are aimed at 
measuring abilities such as strength, 
flexibility and endurance rather 
than measuring skills, as stated 
by Kemper and Van Mechelen 23. In 
the most recent published batteries 
the health related aspects of physi- 
cal fitness are predominant, giving 
a large place to cardiovascular 
function and including body com- 
position measurement, i.e. "Fit 
youth today" or "AAHPERD: 
American Alliance for Health, 
Physical education, Recreation and 
Dance ''2z,26. The anthropometric 
measurements, as a part of fitness 
definition or as an evaluation of 
body build and body composition 
of the participants include skinfold 
thickness and height and weight 
(gross estimations of growth and 
physical development). 
Physical activity has been defined 
as "any bodily movement pro- 
duced by skeletal muscles that 
results in energy expenditure ''27. 
Over a 24h period, the aerobic pro- 
cess delivers approximately 98% 
of all the energy, and the assess- 
ment of habitual physical activity 
is possible by measurement of all 
daily activities or/and by an esti- 
mate of the kind, duration and 
frequency of the more intensive 
forms of physical activity 28. 
The objective measurement of 
physical activity is possible in field 
study by the use of portable device 
(a heart rate integrator or a pedo- 
meter). In large group studies, the 
use of self report through an inter- 
view or a questionnaire is appli- 
cable, simple, cheap and time effi- 
cient 29, but we haven't found any 
validated instrument in the French 
language to assess sports activity, 
organized or recreational, and 
every day life activity of children 
and adolescent, even if such instru- 
ments are available for adults. 
Other measurements are useful to 
explore the relationship between 
physical fitness, physical activity 
and health: pubertal development 
may be assessed by the Tanner 
stages of development and age of 

the menarche, for girls ; bloodpres- 
sure, blood lipid profile and dietary 
intake are sometimes added in the 
evaluation of health. Finally, vari- 
ables of lifestyle as smoking habits 
or sedentary leisure time activities 
are often included in the ques- 
tionnaire. All these measurements 
need to be performed in standar- 
dized conditions by trained pro- 
fessional; because of the organisa- 
tional burden, they are rarely per- 
formed within the same study. For 
instance, the Bogalusa and Mus- 
catine studies have focused on diet, 
blood pressure, blood lipoproteins 
level and lifestyle (physical activity 
included) without fitness assess- 
ment in a longitudinal process, from 
childhood to adulthood3~ In the 
European countries, such compre- 
hensive study have seldom been 
conducted among children and 
adolescents 28. 
This article presents the design and 
first results of a survey conducted 
in a region of Switzerland in 1996- 
1997 on physical fitness, physical 
activity and health related factors 
in children and adolescents be- 
tween 9 and 19 years of age. The 
objectives of the survey were : 1) to 
use a fitness tests battery derived 
from the Eurofit battery; 2) to mea- 
sure physical fitness of children and 
adolescents and to produce re- 
ference measurements by sex and 
age; 3) to assess physical activity of 
these children and adolescents and 
analyse the relationship between 
physical fitness, physical activity 
and health. Moreover the survey 
included an ancillary study among 
a sub-sample, with the objectives to 
measure: 1) physical activity with 
a pedometer; 2) nutritional intake 
with a three days diary; 3) blood 
lipid profile, to explore relation- 
ship between physical activity and 
other risk factors for coronary 
heart disease among adolescents. 
This paper focuseg on the methods 
of the survey. Some methodologi- 
cal issues are discussed with regard 
to the choice of the instruments, 
the organisation, the feasibility and 
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the quality of the measurement, 
with a special emphasis on physical 
fitness and physical activity assess- 
ment. The detailed results of the 
survey will be published and dis- 
cussed elsewhere. 

Methods 

Sampling and procedure 

The survey on physical fitness and 
sport activity of children and ado- 
lescents was conducted from Sep- 
tember 1996 to March 1997 in the 
schools of the canton of Vaud, a 
part of the french speaking region 
in south western Switzerland. A 
two-step cluster sampling procedu- 
re was used to select classes from 
the 4 th, 6 t~, 8t% 10 t~ and 11 th grades 
(9-19 year old pupils). Sampling 
stratification was performed by 
region and school curriculum: 
schools were selected in groups of 
schools classified in three types of 
region, based on the geographic 
density of the population. The 
same number of classes were select- 
ed from a unique group of 4 t~ grade, 
from the three main curricula in 
the 6 th and in the 8 th grades and 
from high schools and apprentice 
schools separately, in the 10 th and in 
the 11 t~ grades. 

The main survey consisted in physi- 
cal fitness testing, anthropometrics 
measurements and a question- 
naire on physical activity, sports 
and lifestyle. The physical fitness 
and the anthropometrics testing 
were organised during an ordinary 
session of sport and physical educa- 
tion, in the morning. Students 
completed the questionnaires dur- 
ing a regular period, in the after- 
noon of the same school day. Pas- 
sive consent was obtained from the 
parents by sending a letter one 
week prior to the data-collection 
visit at school. In addition to paren- 
tal consent, children and adoles- 
cents received an information at 
school to encourage their partici- 
pation and obtain their consent at 
the time of data collection. A pro- 
cedure was used to assure anonym- 
ity of all the data collected. The 
protocol was reviewed by the Ethic 
Committee of the Medical School, 
University of Lausanne. 
The ancillary study included three 
measurements (physical activity 
assessed with a pedometer during 
one week, three days dietary intake 
diary and blood testing) performed 
on a sub-sample of 248 participants 
randomly selected among the 4 t" 
and 6 th graders. The data collec- 
tion was organised in each school 
during the week before the day of 

the main data collection, with two 
appointments on the first and the 
8th day at school (Figure 1). Active 
consent was obtained from the 
participants and from their parents 
by sending a letter and through 
telephone. 

Measures and instruments 

Measures and instruments of the 
main survey 

Physical fitness was assessed by 
a set of six tests derived from Euro- 
f i t  2 1 ' 2 3 ' 2 4 .  They are aimed at mea- 
suring abilities such as strength, 
flexibility and endurance rather 
than measuring skills ~3. These tests 
have been widely used in sport 
education or research conditions 
and each one has been validated at 
a minimum by a test-retest proce- 
dure. The table of norm-referenced 
standards have been published 
for them in several European coun- 
tries. They are compatible with 
some other sets of tests used in the 
USA and Canada, and with the 
Swissfit set proposed by the Fe- 
deral School for Sports (EFS, 
Macolin, Switzerland) 2a. The fol- 
lowing tests were included: 

�9 Sit-and-reach test (flexibility) 
�9 5 m x 10 run (speed) 

Ancillary study on a sub-sample of  248 participants Main survey 
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Figure 1. Design and timetable of the ancillary study and main survey, 
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�9 Sit-up test (muscular endurance) 
�9 50 plate tapping (speed) 
�9 Standing long jump (strength) 
�9 20 m shuttle run test (cardiore- 

spiratory endurance). 

The endurance shuttle run test, ori- 
ginally designed by L6ger et 
al. 32,33, is known to be correlated 
with VO2max and thus allows a 
good assessment of aerobic capa- 
city. The sit-up test has good re- 
liabilty 34,35 and adequately reflects 
the muscular power of trunk 
muscles. The standing broad jump 
(without run up) assesses the 
muscular power of inferior limbs 
and has also good reliability 
(r > 0.90) 35. The sit and reach tests, 
which assesses flexibility, is widely 
used in different batteries and 
has an acceptable reliability (60 < r 
< 70) 35. All these tests were per- 
formed after warm-up, demonstra- 
tion and explanation in the usual 
sports room. Each test procedure 
was standardized and carried out 
under the supervision of a trained 
research assistant. 
Body composition, considered as a 
part of the fitness measurement, 
was assessed by measuring skinfold 
thicknesses in 4 sites: bicipital, tri- 
cipital, scapular and suprailiac 36. 
Weight, height, self evaluation of 
puberty and blood pressure were 
recorded. Weight was measured 
with a beam balance to the nearest 
0.1 Kg. Height was measured with 
a portable stadiometer Harpen- 
den | ___ 0.1 cm. 
A self-assessment of puberty used 
drawings illustrating the five Tanner 
stages 37. Blood pressure was mea- 
sured with a usual sphygmomano- 
meter (Erkameter 3000. Erka| as 
described in the MONICA study 38. 
Three sizes of the cuff were adapt- 
ed to the size of the arm, as pre- 
viously recommended 39. 
All the measurements were made 
by trained school nurses in a sepa- 
rate room, on the day of the main 
study, as part of the general survey. 
Reported physical activity and life- 
styles were measured using a self- 

administered questionnaire. Phy- 
sical activity of the subject was 
assessed through the average daily 
time spent in exercise inducing 
sweating, indicator used in the 
MONICA survey 38. Questions on 
sport physical activity used a 37- 
item check-list (recall of the last 
week activity), a weekly frequency 
assessment of organized sport ac- 
tivities (in club or team) and of 
non-organized sport activities for 
the last 12 months. Because the 
choice has to be in accordance 
with the practices of the adoles- 
cents in Switzerland, the three lists 
of sports were developed with 
physical education teachers and 
athletic adolescents from clubs. 
The check lists were pre-tested 
with an additional open question to 
be able to complete the lists. Lei- 
sure time activity (i.e. watching 
television) and habitual physical 
activity (i. e. transportation used to 
go to school) were also included. 
A 36-item questionnaire assessed 
food frequency intake (never, once- 
twice a month, 1-3 times a week, 
4 -6  times a week, once a day, 2 or 
more times a day). Additional ques- 
tions estimated meal pattern and 
snacks consumption. These ques- 
tions have been developed in col- 
laboration with the Nestl6 Re- 
search Center 4~ 
The last part of the questionnaire 
assessed substance use, some health- 
related perceptions and needs, and 
socio-demographic status. 
Most of the questions were taken 
from other surveys instruments. 
Three versions of the questionnaire 
were developed to be acceptable by 
the 3 age groups (9-12, 13-15, 
16-19 year old teenagers), and pre- 
tested. The questionnaire was confi- 
dentin and self administered in the 
classroom setting under the supervi- 
sion of the research assistant. 

Measures and instruments of the 
ancillary study in a subgroup 

An objective measurement of daily 
physical activity was performed in a 

subsample by the use of an acto- 
meter/pedometer. The participants 
were asked to wear a Pedoboy | 
(Barrigo GmbH, Schwenningen, 
Germany) during seven days and to 
fill out a 24 hour diary of their activi- 
ties. The Pedoboy, is a small resi- 
stant and inexpensive instrument 
which records the vertical accelera- 
tion produced by the body's centre 
of gravitation. The cumulative 
values displayed by the cursor on 
the dial are recorded daily and at 
the end of the week. The Pedoboy | 
was sealed with tape to avoid mani- 
pulations. All the subjects were 
advised to keep wearing their 
instrument all day long especially 
during periods of physical activity 
and to remove it only during some 
sports such as judo or swimming. 
To assess nutrient intake, a three- 
day dietary record was used during 
the week of the pedometer test- 
ing 41,42. The dietician gave a phone 
call to the mother during the week 
of the record and had an interview 
with the child and the mother at the 
end of the week to review the diary 
in order to improve quality of 
the data collected. Nutritional data 
were mainly expressed in terms of 
energy and macro- micronutrients 
intake. This part of the Study was 
carried out by the Nestl6 Research 
Center (CRN).  
Different biochemical measure- 
ments were performed to assess 
some of the risk factors for coro- 
nary heart disease (total choleste- 
rol; HDL and LDL cholesterol; 
triglycerides) and the nutritional 
status including iron status (hemo- 
globin, hematocrit; iron; total iron 
binding capacity; transferin, fer- 
ritin, folate, vit. B12), trace-ele- 
ments (growth, immunity, antioxi- 
dant effect: copper, zinc; /3-caro- 
tene; vit. A, vit. E) and proteins 
and acute phase reactants (Albu- 
min, prealbumin; or1 acidglyco- 
protein; C-reactive protein). 
Blood samples were aliquoted and 
stored a t -  80 ~ All measurements 
were made at the end of the study 
in the same lab. 
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Results 

Among the 30'754 students in the 
reference population (total popu- 
lation in the region is around 
600'000 inhabitants), 3'754 stu- 
dents were selected and 3.8 % were 
absent or refused to participate. 
Data were analysed from 3'540 
children and adolescents 9-19 
years old, representing those with 
completed questionnaire. -1.9% 
older than 19 years were excluded- 
(Table 1). Among them, 4% did 
not participate in fitness testing 
and anthropometric measurements 
because they were absent for the 
morning or because they were 
exempted from sport classes. 
Some examples of the first results 
illustrate the practicability and 
advantage of the design of this 
survey. The fitness test battery has 
proved its practicality in school- 
based physical education and norm- 
referenced scales were established, 
based on percentiles scores. Only 
5% of the fitness results were 
missing among the 9-14 year old 
participants and 8% among the 
15-19 year old. Boys had better 
performance than girls for endur- 
ance and strength tests, but girls 
had better performances for flex- 
ibility test. Among boys the per- 
formances were improving with 
age for all tests except for sit-ups. 
But among girls, the improvement 
of performance seemed to slow 
down after menarcheal age. Means 
and 95% confidence intervals of 
the sit-and-reach tests are display- 
ed as examples (results for boys 
and girls) in Table 2. 
Twelve percent of the 13-19 years 
old boys and 18.3% of the girls 
claimed not to take part in any 
sport activity, while 94% of the 
9-12 years old declared having 
practised one or more sport ses- 
sions during the precedent week. 
Boys were more often involved in a 
sport activity than girls and there 
was a decrease of sport activity 
frequency with age. The mean of 
the number of periods of sport 

Table 1. Sample by gender and age. 

activity performed by boys during 
the last week, without reference 
to the duration of each period, in- 
creased from 5.87 (95 % confidence 
interval: 5.22-6.52) to 7.34 (6.76- 
7.92) between 9 and 12 years of 
age, and decreased from 7.81 
(7.10-8.52) to 4.11 (3.33-4.89) be- 
tween 13 and 19 years of age. Cycl- 
ing, walking and football were the 
most widely quoted sport activities 
among 37 items. 
Twenty two percent of girls and 
14.2% of boys declared less than 
30 minutes of physical activity 

inducing sweating per day. This 
percentage was twice as high 
among the post-secondary stu- 
dents - 16-19 years old - (31.9% 
of girls and 20.1% of boys) 
than among the younger children 
- 9-12 years old - (16.8% of girls 
and 10.5 % of boys). 
As an example of anthropometric 
measurement, BMI (body mass 
index) was calculated and is de- 
scribed on Table 3. The increase in 
mean BMI with age shows a pat- 
tern similar to the curves from the 
first Zurich longitudinal study of 
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Table 2. Sit-and-reach test: mean by sex and age and 95 % confidence interval. 

Table 3. BMI (Body Mass Index) by sex and age. Mean and 95% confidence interval. 

growth and development 43. The 
fact that the 50th percentile curve 
seems above the reference values 
measured in that cohort study 10 
years ago could be attributed to the 
secular-trend effect. 
Table 4 shows, as example, some 
Pearson correlation coefficients 
measured in the subgroup: be- 

tween VO2max estimated through 
20 m shuttle run test and physical 
activity measured by pedometer, 
physical activity and sport activity 
estimated by questionnaire and 
BMI. Correlation coefficients be- 
tween physical activity measured 
by questionnaire and physical acti- 
vity measured by pedometer, and 

between physical activity and sport 
activity are also exhibited here. 

Discussion 

Limits and bias of the data collection 

Sampling bias could be derived 
from the school sampling method, 
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Table 4. Pearson correlation coefficients between some outcome variables. 

excluding drop-out and absent 
youths especially in post-manda- 
tory schools. Among the partici- 
pants between 9 and 19 years of age 
who had filled in a questionnaire, 
4 % of the sample didn't participate 
in fitness and anthropometric test- 
ing. Refusal and non-participation 
in this part of the survey were more 
frequent in the older group of 
students; this could be explained 
by the organisation of secondary 
school and apprenticeship centres 
where physical education classes 
are less important and are not in- 
cluded in final examination. More- 
over, in this survey, more teenagers 
than children are excused from or 
simply fail to attend physical edu- 
cation courses: The missing values 
for the different measurements and 
questions are less than 2 % among 
those who have participated in all 
the testing. 
As usually recommended in fitness 
study, typical quality control tech- 
niques (i.e. quality control of the 
material, the operators and the 
measurement itself) were used to 
collect the data in order to be con- 
fident that each participant was 
measured consistently and accu- 
rately 44,45. The measurement pro- 
tocols were developed and adapted 
after pilot testing which ensured 
feasibility and time constraints 
management. They provided guide- 
lines to perform the tests on the 
same installations and with move- 
ments including the same gestures. 
A senior research assistant was in 

charge of field quality control: the 
control of the administration of the 
testing protocol and the monitor- 
ing of calibration of test equip- 
ment. For the fitness tests and the 
anthropometric measurement, the 
number of operators was limited to 
avoid interobserver differences: a 
principal operator with only one 
supply operator for one test, equal- 
ly assigned to the different age 
groups to avoid systematic errors. 
This bias is low for fitness tests or 
height and weight, but could be 
high for skinfold thickness or blood 
pressure 46,47. The skinfold thick- 
ness were measured by the same 
nurse, but, for organisational rea- 
sons, the blood pressure was mea- 
sured by trained school nurses. 

Choice of the instruments 
and organization 

Measurement protocols have been 
established for anthropometric, 
blood pressure, and serum lipids 
measurement after an expert 
consultation and a discussion of 
scientific validity, and practical 
consideration about the different 
instruments and available techni- 
ques 47. 
Among the examples given in 
Table 4, cardiorespiratory endur- 
ance test is correlated with pedo- 
meter measurement, weekly sport 
activity in club and BMI, but less 
with daily physical activity estimat- 
ed through the MONICA survey 
indicator. The most important cot- 

relation is between weekly sport 
activity in club and daily physical 
activity measured through the 
MONICA survey indicator, show- 
ing a sense of coherence because 
intensity of activity is included in 
these two questions. The results of 
the different tests are similar to the 
results of Eurofit survey in dif- 
ferent European countries 48, 49. The 
results and comparisons are ex- 
posed elsewhere 5~ and won't be 
discussed in detail in this paper. 
The discussion will focus on three 
important methodological issues: 
fitness tests, physical activity and 
nutrition assessment. 

Physical fitness tests 

The review of physical fitness 
measurement shows that there is a 
lack of scientific evidence to choose 
a fitness test battery 2~ Test-retest 
reliability coefficients of some US 
test batteries as well as individual 
subtests vary greatly and higher 
reliability coefficients have been 
observed in older than in younger 
childrenSk An operational defini- 
tion of physical fitness helped us to 
choose six tests pertaining to its 
dimensions. The tests were select- 
ed from the Eurofit battery because 
most of them have proved to be 
reliable and discriminant in child- 
ren and adolescents, and norm- 
referenced standards are existing 
for children and adolescents from 
different European countries 23,51. 
For example, bent arm hang was 
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excluded because less discriminant 
(Van Mechelen personal communi- 
cation). 
The results of the fitness testing are 
influenced by the control of the 
administration of the testing proto- 
col, but also by the motivation of 
the participant to get the best per- 
formance. The research assistant in 
charge of field quality control dis- 
played information on the objec- 
tives of the survey and played an 
important role in the encourage- 
ment of the participant during the 
testing. The involvement of the 
physical education teachers may 
have had a positive impact on the 
quality of the results. 

Physical activity and sports activities 
assessment 

The variety of methods to assess 
physical and sport activities is 
great, but in a large-scale popula- 
tion design, only recall by ques- 
tionnaire is currently applied 2-s4. 
Several questionnaires are avail- 
able for assessing habitual physical 
activity, but few of them have been 
validated, especially in French 
language, and among children and 
adolescents. The questions were 
selected from existing instruments : 
precise time period and short-term 
recall were preferred to general 
question or usual frequency assess- 
ment, in order to improve the 
accuracy of the report 2-54. For ex- 
ample, the respondent were asked 
to display which sport, out of 37 
items, they had practised on each 
of the seven last days. 
The evaluation of physical activity 
implies the establishment of an 
exercise intensity level which con- 
fers health benefits, and we have 
used data reported in terms of 
individual perceived exertion as 
sweating and breathlessness. This 
variable seems relatively accurate 
in terms of stress on the body, but 
does not allow an estimation of 
energy expenditure because it does 
not take into account of individual 
level of fitness 55. The different 

dimensions of physical education, 
leisure time activities, organised 
and non organised sport activities 
and parents physical activity were 
assessed in the questionnaire, and 
supply a more comprehensive in- 
formation. 
The use of a pedometer in a sub 
sample gives another assessment of 
physical activity among the young- 
er participants. Although the vali- 
dity and reliability of this device 
among children have not been 
demonstrated convincingly in child- 
ren, the pedometer has apparent 
benefit 52. It avoids problems with 
recall and subjectivity, its cost is 
low and it can be used for long- 
term monitoring, and it has proven 
its practicability in this small group 
of teenagers 52. 

Dietary intake 

The food frequency questionnaire 
had been developed previously 
and validated in a group of 20 ado- 
lescents from the region, using a 
modified version of the diet 
history method (3-day dietary 
record and interview)40. Food fre- 
quencies do not provide precise 
estimate of absolute nutrient in- 
take, but classify subjects on the 
basis of their ranking relative to 
others 47,56,57,58. In the older group 
(15-19 years old) portion sizes 
were used in order to compare 
data collected with USDA recom- 
mendation 59. 
The ancillary study used a three- 
day dietary record which was 
given to the children of the sub- 
sample and explained to the mother. 
The quality of the data collected 
was excellent (only 2 diaries 
among 248 were excluded for 
inadequate reporting). The per- 
sonal contact of the dietician with 
the mothers by phone just before 
and, when necessary, at the end of 
the study and the interview with 
each teenager contributed to this 
quality. 

Conclusion 

The organisation of the survey 
including the different measure- 
ments and the survey by question- 
naire was a rather demanding pro- 
cess. Both the general design and 
the procedures of the ancillary 
study have proven their practicabi- 
lity. Such methodology could be 
used to conduct the survey in 
another region of the country in 
order to develop physical activity 
and health monitoring in children 
and adolescents. 
The measurements, especially the 
fitness testing, have proven their 
feasibility in the school environ- 
ment. The fitness test battery has 
been used in physical education 
setting, showing that fitness testing 
could be introduced during the 
physical education classes. The 
teachers have experienced the 
demonstration of what they could 
do with the test battery, and it will 
be easier for them to use the re- 
ference table now available. Crite- 
rion reference standard table were 
established and are available for 
physical education teaching. 
The collaboration with school 
authorities and with teachers has 
been a good incentive to their 
awareness to health promotion 
outcomes of physical exercise. It 
can be important to put positive 
objectives like physical activity 
development in the health educa- 
tion agenda. 
The comparison of result across 
regions or countries will help to 
elucidate the relationship between 
environment, behavioural charac- 
teristics and risk factors of cardio- 
vascular diseases in adolescent 
population through the "French 
speaking network in health pro- 
motion and heart disease preven- 
tion for children and adolescent" 
(5 French speaking regions in 
France, Belgium, Canada, Tunisia 
and Switzerland), chapter of the 
REFIPS (International French 
speaking Network for Health Pro- 
motion). 
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