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. Meisjes en jongens van 12 tot 21 jaar eten in vergeh]kmg met de nchth;ncn Goede Z
Voeding te veel vet en suiker; *zoals de ouden zongen piepen de jongen’. (dit :
proefschrift)

. De snacks van zowel meisjes als jongens bevatten minder vet, meer zoet, minder’
mineralen en vitamines dan de rest van de voeding. De resultaten geven geen enkel
voeding aan het idee dat snacks nitduitend lege energie zouden bevatten. (dit
proefschrift)

. Bij vcducnersladteenecrstekenmsmalungmetalkohohschedmnkvaakmteéﬁ
overmatig gebruik; een ontmoedigingsbeleid in deze leeftijdsfase lijkt b1| uitstek op;
zijn plaats. (dit proefschrift)

. Dat Nederlanders als kaaskoppen worden gekarakteriseerd is wellicht juist, wanneer.
men kijkt naar het aandee! van kaas in decalmumvoomemngvaneengroepuenm
(dit proefschrift)

. Vroeg nlpende meisjes hebben meer neiging tot vetzucht dan laat n]pende mexs:es,
het idee *vroeg rijp vroeg rot’ lijkt derhalve niet helemaal misplaatst. (dit
proefschrift)

. Bij bepaling van het voedingsbeleid in *ontwikkelde landen’ moeten de
konsekwenties voor de "ontwikkelingslanden’ zwaar meegewogen worden.

. Hoe geringer de kwaliteit van het in de horeca gebruikelijke kindermenu des te
valt het in de smaak.

. De Nederlanders maken zich drukker over het uitgebalanceerde voedingspakket
hun huisdieren, dan over hun eigen voedingspatroon.



. De door de regering afgekondigde maatregel licht alkoholische dranken uit de
supermarkt te verwijderen, moet uit gezondheidkundig cogpunt onmiddellijk
gevolgd worden door de verwijdering van sigaretten uit diezelfde supermarkt.

" Het percentage meisjes en jongens in de 40-er jaren waarbij *de melk overkookie’
was aanzienljk groter dan het percentage dat in de 80-er jaren de aanbevolen

. hoeveelheid melk drinkt.

. Het gezegde dat tieners uit "hun krachten groeien’” wordt door wetenschappelijk

onderzoek ontkracht.

{Xemper HCG, Verschuur R. Longitudinal study of maximal aerobic power in
. Ann Hum Biol, 1987; 14-5:435 —444,

" Beunen GP et al. Adolescent Growth and Motor Performance. HKP Sport

- Monograph Series, 1988)

. Het advies *eet meer fruit’ van de Minister van Landbouw moet gepaard gaan met
een gerichte strenge kontrole door de Keuringsdienst van Waren van al het fruit dat
op de Nederlandse mark: gebracht wordt.

. ‘Toevoeging van zout is ongezond dit geldt zowel voor onze voeding als voor ons
oppervlaktewater.

Snackbars, en zeker njdende, zouden uit de buurt van scholen verwijderd moeten
worden.

De statistiek is net als een bikini: het verklaart veel, maar verhult het belangrijkste.

Het blijft nog steeds gezonder te scharrelen als een varken, dan te eten van een
scharrelvarken.




Voor mijn moeder
Voor Han
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G.B.Post

ABSTRACT

This thesis reports the Ilongitudinal changes in dietary intake of a
group of Dutch adolescents, 103 girls and 97 boys from about 12 to 21
years of age (part of 'The Amsterdam Growth and Health Study'). The
subjects were pupils of a secondary school, and measured five times. A
dietary history method was used to assess the food intake. Special
reference was made of differences between schooldays and weekend days.
In girls the observed total energy intake was almost constant over the
whole age range (9.5 mJ), whereas in boys the nutrient intake gradually
increased with age from about 11 wml/day at ape 12, to 14 mJ/day at age
2l. On weekend days the energy intake of girls and boys in all
age-groups was consistently higher. Compared to the recommendations of
the Netherlands Nutrition Council, the food intake of these teenagers
contained too much saturated fat, and not enough poly-saccharides. In
general, the mineral and vitamin intake was comparable to the
recommendations. Only in girls the intake of iron was borderline. In
both sexes some overconsumption of energy was likely, because during the
period of study an increased percentage of body fat was found., Snacks
supplied about 20-25 ¥ of the total daily energy intake in both sexes
{on weekend days about 30 %). The alcohol consumption increased strongly
with age, from 1 g/day at age 13 in both sexes, to 7 g/day in girls and
18 g/day in boys at the young adult age. The teenage food pattern was
compared with a Dutch meal-planning-disk. It is indicated that the
nutrient definitions, given in this model, are too general. The food
consumption was divided in a relatively high and low quality diet. Girls
with a relatively high quality diet showed lower body fat mass and
better physical performance (e.g. higher aerobic power). In boys no
relationship could be demonstrated. Early maturing (skeletal age) girls
and boys consumed less energy, but alsoc showed a lower habitual physical
activity and were fatter than late maturers.

It ias concluded that the dietary pattern of these obgerved youngsters
was not different from the Dutch population in general.

Sportwetenschappelijke Onderzoekingen 16, Uitg. De Vrieseborch, Haarlem.
ISBN 90 6076 297 5
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CHAPTER
General Introduction

Introduction

This thesis describes the nutritional part of a research, that was done
in a group of Dutch adolescents, girls and boys from the age 12 to 21,
in order to establish the growth, health and fitness in this population
and their relation with lifestyles such as habitual physical activity
and nutrition (1). To emphasize the role of adolescent's nutrition in
achieving optimum health and preventing disease, a basic understanding
of their growth and development as well as their eating practices is
necessary. Adolescence is typically characterized by some profound
changes during a relative brief period, such as; rapid physical growth
and maturation, the capability to reproduce, the beginning of
emancipation from parents, the initiation of work for wages, the right
to vote, the development of a new class of consumers, and dozens of
other significant life changes (2).

The Dutch physician Coronel already in 1872 underlined the importance of
a well-balanced food intake for a healthy body (3). Since that time much
nutritional research has been done, but the majority is mainly concerned
with the relation of certain components in nutrition and a specific

disease.

The knowledge of the relationships between food consumption, nutritional
status, and general health status of adolescents is limited. One of the
most important factors invalved, is the influence of the amount and
composition of the diet on growth, health and fitness of the individuals
in this age category. Insufficient information is available on the
actual composition of the diet and the food preferences of adolescents,

needed to describe the pattern of dietary intake.



The nutritional situation is affected by envirommental factors, such as
gsocial changes, increasing numbers of dual-income families, and
one-parent families, There is growing evidence that young people
habitually skip meals and satisfy their appetite by eating certain food
items which could lead to a seriously unbalanced diet. Adolescence is a
period in human life, when the organism is gensitive to all
environmental factors of a positive as well as a negative nature.
Although the family and its members serve as the major provider of
nutrition, many other individuals {(peers), agencies (food industries)},
and institutions {school/sportclubs) play a significant role,

In principle the nutritional status depends on the balance of input
(energy and nutrient intake) and output (energy expenditure, growth and
development) (4). Energy imbalance during adolescence can result in ill
health. For instance, lack of physical activity can play an important
role in the development of obesity, Physical activity and sports have
achieved increasing acceptence as being important to health in modern
socleties. Increagsed wmechanization has also resulted in a fall in
physical activity among the adolescent age group, and disorders from
overnutrition are replacing those of undernutrition. WNowadays, some
diseases of civilization, e.g. obesity, atherosclerosis, and diabetes
may be aggrevated or caused partially by eating too much of the wrong
foocd, and may be partly conceived as a 'pediatric problem' (5). The
energy intake, which is stimulated by food in abundance, large varieties
and its attractiveness, has lost the direct relation to the energy
need. On the other hand, periodic food fads, like slimming phobias, can
gstimulate the risk of diseases, such as anorexia nervosa.

Malnutrition in various forms, induced by dietary practices or by
environmental conditions, is a serious problem throughout the world, It
is well recognized that on the one hand a certain period of depletion of
body stores or on the other hand overnourishment precedes the
manifestation of clinical and biochemical signs and symptoms of the
impaired nutritional status, When the supply of an essential nutrient
becomes limited, or visa versa, the homeostatic regulation of
circulating levels will be disturbed, than this will have its health
impact.




Nutrition patterns and healthy consequences should therefore be studied

during the adolescent age group. Beal (6) strongly recommends for such

studies a longitudinal survey design, using adequate methods. With such

studies it may become possible to:

a. determine whether poor health is the result of an inadequate or
inappropriate diet,

b, identify the specific nature of any nutrition problem underlying such
heaith impairment,

c. provide information on. which to hase dietary care for health
improvement,

d, evaluate the effectiveness of interventions that may be undertaken to

improve health.
Longitudinal Nutrition Surveys in Adolescents

A variety of surveys of food habits have been performed in the past.
Most of the large studies, however, have a croas—sectional design, auch
as the four major nutritional status surveys in the U.S.A. carried out
between 1968 and 1980 1like: the Ten-State Nutrition survey (7), the
Nationwide Food Consumption Survey (NFCS) (8) and the Naticnal Health
and Nutrition Examination Surveys (NHANES I and II) (9,10). Those
syrveys have defined the average daily or weekly levels of foods and
nutrients consumed by individuals or population groups. The Finnish
study of children and adolescents (11), the epidemiological study of
health-risk-related dietary habits of 4 to 13 year old children in
Sweden (12,13), and the British studies of schoolchildren between 1968
and 1971 (14), also have a cross-sectional design.

From 1958 to 1968 the first longitudinal nutrition survey of children in
the Netherlands was executed by Schaik et al {15). The food consumption
of children from 8 to 18 years old was studied and related to their
nutritional status., From the original population sample 50 percent
dropped out. The overall eating patterns do not seem to change very much
over time. Burke et al (16) described a Iongitudinal study over a
17-year period of the caloric and protein intake of 134 children 1 to 18
years old, and showed the distributions of intakes at yearly age



intervals. In a longitudinal growth study, Beal (17) related the caloric
intake to body weight in eight children from the age 0 to 10 years old.
She stated that an understanding of the relationship between dietary
intake and measurements of physical growth and physiological changes in
children can best be attained by continuous observation of the same
children over many years, but nothing is mentioned about the number of
subjects. Huenemann et al (18) and Hampton et al {19) carried out a four
year longitudinal study in a teenage population of a public high school.
The overall purpose was to determine and identify factors which might be
related to body composition of teenagers from their 14th till their 17th
year of age. Huenemann et al described their knowlegde, attitudes and
interest about food and eating habits, with practical implications for
program planning in weight control, whereas Hampton et al examined the
variability of nutrient intake with the recommended allowances as
standards. Hackett et al (20) studied a group of adolescent
schoolchildren in a longitudinal design, to describe the relationship
between dietary habits and the development of dental caries. Over the
two year period the energy intake of boys increased by 13 percent
compared with an increase of only 7 percent in girls. The mean energy
intakes were slightly below the 1979 recommended allowances. The data
collected were found to be of a high reliability. The vitamin B-6 status
of adolescent girls in two states of the USA was assessed longitudinally
from 1981 to 1983, by Driskell et al (21)., Approximately half of the
girls reported consuming less than (.02 mg vitamin B-6 per gram protein
during both years. Almost half of the girls also had coenzym stimulation
values indicative of a marginal or deficient status.

All these studies indicate that a wvery high reliability of food intake
measurements will be required im order to relate diet to growth and

other factors, such as body composition, maturity and physical activity.

Other longitudinal studies are primarily aimed at growth and development
of teenagers, like the study of Placeta (22). Although he stated that
"it is necessary to pay increased attention to all the means which could
influence the physical and functional state of youngsters when the most

extensive and important changes take place', nutrition was not taken



into consideration., Karlberg and Taranger (23) described the somatic
development of Swedish children in a prospective longitudinal study,
Many facets were studied of the growth and development of children, such
as physical, social and psychological measurements, but no attention was
given to food consumption. In the Saskatchewan Growth and Development
study (24), with objectives to construct growth curves, and to relate
the influence of physical activity on growth as well as the relation
between various physical and motorial responses and sociceconomic
levels, intelligence and personality. Again, nothing is mentioned in

respect of nutrition,

The Amsterdam Growth and Health study presented in this thesis is
therefore rather unique, amongst longitudinal surveys, because nutrition
has been included as an important environmental factor for investigation
in relationship to various aspects of growth, development and health of

the children involved.
Aim of the Study

The nutritional status of individuals will be designed by the genetic
potential and will be influenced by social and other environmental
factors. Improved stature and early maturation in adolescents indicate
that there has been an improvement in their standards of living and
nutrition (25).

Food habits are handed on from generation to generatiom, and different
people, even in the same environment, develop quite different habits.
Only very slowly changes occur in food habits, partly caused by a
changing economy, social class aspirations, foreign travel and
commercial advertising. Although the home and school environment plays a
major role in determining a child's attitude to, and consumption of
individual foods, there is an increasing tendency for teenagers to
select their own meals or food items outside home and school. The most
popular of such foods are not always conducive to a nutritionally
well-balanced diet. ’




Dietary habits which affect food preferences, energy consumption and
nutrient intakes, are generally developed in early childhood and
particularly during adolescence (26). At adolescence it will be a result
of large appetite, which increases together with the pubertal growth
spurt (27).

The enormcous variability in the rate and timing of the adolescent growth
spurt, new concepts of nutrient interactions and the human adaptability
to nutrient deficiences and excesses, make it difficult to define

nutrient allowances for optimal health in this age category.

The present research project is designed to relate the usual food intake
to growth, development, and physical activity during the adolescent
period, The methodological considerations din the design of a
longitudinal survey are described in Chapter 2.

A reliable estimate of the individual food intake made it necessary to
assess the reproducibility and feasibility of a food questionnaire to be

used repeatedly in a teenage population (Chapter 3).

The main goals of the present study are:

1. To obtain information on the daily nutrient intake of a group of
girls and boys measured longitudinally from the age 12 to 21 (Chapter
S5 and 7).

2. To compare the quality and quantity of the actual food consumption of
this population with the recommended daily intake of the Dutch
Nutrition Board and a food consumption education model presented in
the Netherlands (Chapter 4, 5 and 6).

3. To analyse to what extent the nutrient intake is associated with the
development of the body composition, physical performance and
activity (Chapter B8), and with the rate of biological maturation
{Chapter 9).
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CHAPTER

Design, Subjects and Methods
of the Longitudinal Study

Introduction

The design, subjects and methods presented in this chapter concern a
longitudinal study in a Dutch population measured from age 13 to age 21.
Parts of it are described ealier in chapter 2,3 and 6 of Growth, Health
and Fitness of Teenagers (1).

This longitudinal study was set up in two stages:

- The study 'Growth and Health of Teenagers' (1), in which a group of
teenagers wag examined four times on a yearly basis, between 1976 and
1980, during their secondary school period.

-~ Five years later, in 1985, the same group was measured for a fifth
time, when they had left school, This follow-up of the study is called:
'From Teenager to Adult' (2).

Study design

In studies of growth, development and changes of lifestyles, three
classical degigns have been used to a great extent, namely the
cross-sectional, the time-lag and the longitudinal design (Figure 2,1),
In a cross-sectional design different age groups (cohorts) are measured
in the same period. In a time~lag design the same age group, but of
different cohorts, are studied in different periods. In a longitudinal
degign the same cchort, but at different ages, is measured in different
periods,

Concerning growth and development studies, each wmeasurement taken on a
subject at a particuiar moment is influenced by the following factors:
age of the subject, birth cohort to which the subject belongs, and time




of measurement. None of the designs allows the three effects to be
isolated on the subjects (3).

In the literature, descriptions can be found of several designs which
try to face problems like the time of measurement effect, cchort effect

and testing effect (4-6). Effects that always may occur in longitudinal
measurements,

18980 1881 1988 1883 1mea

COMORAT

Figure 2.1. Three classical study designs: cross-sectional, longitudinal
and time-lag. Years of measurement are dependent of age
{Y-axis)} and cohort (X-axis).
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Muitiple Longitudinal design of 'Growth and Health of Teenagers'

The design of the present study is based on Schaie's 'most efficient
design'. In order to avoid confusion and to describe more clearly the
kind of design used in this study, the term "multiple longitudinal’' is
preferred, which implies the idea of repeated measurements on more than
one birth cohort (7).

In this case, the measurements were taken during four successive years,
from 1976 to 1979, The measurements were started with children from the
first and second form of a secondary school in Amsterdam. The average
age in these two groups was 13 years (+ 0.6) and 14 years (+ 0.6)
respectively in 1976 (Figure 2.2). Because these two groups were not
exactly birth cohorts, we called them clusters (Cl and C2)}, During the
course of the study the composition of these clusters remained
unchanged. Pupils who stayed in a class for another year remained
members of their original cluster.

Although there were only four periocds of measurement in this study,
information was gathered from five age groups, because two longitudinal
studies ran parallel to each other with a lag of one year in age. This
approach made it possible to estimate a five-year teenager development
pattern in a period of four years (8).

Additionally, because there is an overlap in age, the two clusters can
be compared with each other at three ages (Figure 2.3}. 4 systematic
difference between the two clusters at these three ages will be called
'cluster effect'. At the same time it is possible to distinguish one of
the interfering factors in a longitudinal study, namely the factor 'time
of measurement' (9). For example: fourteen year old children are
measuyred in 1976 (C2) as well as in 1977 (Cl1}. If no cluster effect is
found, it is possible to blame the time of measurement for a possible
difference between the two groups of children.

Another problem that emerges in repeated measurements is a testing or
learning effect. Many variables, physical as well as psychological, and
lifestyle parameters such as food habit~interviews, require z certain
motivation or habituation of the subject when being measured. This
introduces differences between periods of measuring that are solely due
to changes in attitude towards the measurement procedure itself. Such

11




MULTIPLE LONGITUDINAL

DESIGN
mean
(years
Ly Cluster 2
* Cluster 1
15
1484 2 ta P1U S:second forms
131 ' 12 PIUS:first forms

W76 1977 1978 979
time of measurement
(year)

Figure 2,2. Deasign of the multiple longitudinal study with pupils of the
firast and second form (cluster 1 and 2) of a secondary
school (PIUS), and the eight groups of cobservations.

MEAN AGE
{ years)
174 P~
164 /4§¥
1 /“7"
14 4 2 I e N
13¢ 1

Y =T T T
1976 1977 1978 1979
TIME OF MEASUREMENT
{years )

Figure 2.3, Cluster effects can be tested by comparing the same age
groups at different times of measurement (arrows).
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testing effects may be positive (i.e, when habituation or learning is

important) or negative (i.e. when motivation decreases). Repeated
measurements may therefore have a disturbing influence on the quantity
measured and diminish the external validity of the results. Systematic
testing effects can be estimated if the design includes a control group
in which no repeated measurements are made. The design of this study
provides for this: At a second school, comparable with the first one, an
identical arrangement in clusters was made, but during the four years of
the study every testing period another quarter of the pupils was
measured (Figure 2.4),

These measurements were comparable with those of the first school,
except that they were no repeated measurements, but came from
independent samples, In this design, when comparing data from both
schools, systematic divergence of mean values in the course of the study
is an indication for a testing effect, Both time of measurement effect
and testing effect, if they are established for a certain
characteristic, will seriously - influence the interpretation of

individual and mean growth curves.

MULTIPLE CROSS SECTIONAL

DESIGN
“lyears)
17 ©
bt ’,m"',,m
154 ,E'/ ’m’/
144 2 E”I /EI/ 1s IGN:zecond forms
o w7 1+ IGN:first forms

1978 1977 1978 1979
time of measurement
(year)

Figure 2.4. Design of the multiple cross-sectional study with pupils of
the firast and second form (cluster 1 and 2) of a secondary
school (IGN), with eight groups of independent observations.
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Interfering Factors in the Measurement of Nutrient Intake

Time of Measurement effect and Cluster effect

The design of the study gives a trifactorial model which makea it
possible to estimate age, cluster and time of measurement effect. The
trifactorial model is quite simple; however, because of the fact that
the measurements are a mixture of dependent and independent
observations, there was no readymade computer program available to
estimate and to test cluster and time of measurement effects. The
computation of these effecta is extensively described by Storm-van Essen
et al (10).

Testing and Learning effect
It is assumed that the pupils from the 'longitudinal school' show a

development of the nutrient intake which, on an average, is identical to

that of the children from the control school. The repeated dietary

interview each year by the longitudinal group could cause a learning or
test effect. Two possible reasons are:

- the interview itself influences the consumption of the pupils, because
they become more aware of the kind and the quantity of their own food
intake;

- there is a bigger chance that pupils give more or less pleasing
answers concerning healthy food products.

The observations of the groups of the control school are independent of
each other, because of the fact that every year another quarter of the
pupils has been measured. If a difference occurs between the physical
and/or psycho-social development of the pupils of both schools during
the period of measyrement, it is taken that this is caused by the
influence of repeated measurements,

To egtimate and test the Ilearning effects a multivariate analysis of

variance for nonorthogonal designs is used (11).

Dro ts

During the longitudinal study a number of pupils withdrew from the
longitudinal sample, The main reason was that they left school. Because

14



of the chance of selective drop-out, this group is compared to the group
of pupils which stayed in the sample for four years. This comparison is
made on the base of measurements of their daily diet from the first year

{1976) and used univariate or multivariate tests.

Age Curves and the Meaning of the Tails of these Curves

The two clusters (Cl and C2) in the present design consist of four birth
cohorts: '61 to '64.The birth cohort '61 consisted of only one girl and
four boys and is therefore not taken into consideration any further.

As can be seen in figure 2.5 the average age curve of the three
remaining cohorts is estimated most precisely in the middle, for the
ages 14 and 15, where the observations of all three birth cohorts are
included. The tails of the curve (age 12 and 17), however, are estimates
which are only based on a small group of children from one cohort.
Afterwards it was noticed that it is possible that the youngest or
oldest cohort differs from the other in a physical, psychological or
sociological aspect, without finding a cluster effect, Therefore,
graphical plots are made of the mean values of each cohort and inspected
with respect to any typical deviations at the tails that could influence
the developmental curves substantially. If no cluster/cohort effect, nor
time of measurement or testing effects were found, the longitudinal data
could be arranged in age groups, irrespective of the year of
measurement. In this way a developmental pattern over 6 years (from 12
to 17 years) can be covered. An ocutline of this final data arrangement

is given in figure 2,6.

Interperiod Correlations
The purpose of longitudinal studies is to investigate individual changes

over time. This becomes difficult when the stochastic measurement error
exceeds the change over time. The degree to which this occurs for the
food intake measurement may be studied on the basis of interperiod
correlation matrices (9). An interperiod correlation is a coefficient of
correlation between two periods of measurement for one variable, Van 't
Hof et al (12) showed that under fairly realistic conditions the
correlation coefficienta can be approximated by a linear function of the
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Pigure 2.5. The composition of an age curve of a parameter Y based on
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Figure 2.6. The composition of the age groups in the study 'Growth and
Health of Teenagers'.
The upper part shows the number of girls and boys measured
duting the four years, The verticel bars in the lower part
summarize the total number of girls and boys that were

measured per age group.
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time interval (Figure 2,.7). The intercept of the straight line ig the

correlation coefficient between two (independent) measurements, having

an intermediate time interval equal to zero, and this may be interpreted
as the instantaneous measurement-remeasurement reproducibility. It
therefore is an estimate of the intra—-individual reliability of the
measurement in question. The slope of the line gives an impression of
the intra-individual changes over a time-period.

Comparison of the slope and intercept gives an impression of the

usefulness of the variable for longitudinal purposes:

- If the intercept is small (e.g. 0.6) and there is not a steep descent,
the reproducibility of such a variable is so poor, that individual
changes over time are overruled by measurement errors. In that case
for each individual the mean value of the variable over time is a more
accurate measyrement of the level of the variable than each of the
gingle measurements separately.

- If the intercept is about 1.0 and there iz a steep descent, such a
variable has a high reproducibility, accompanied by large differences
in growth between individuals., When no testing effect or time of
measurement effect are present, such a variable is very suitable for
the study of individual growth patterns.

correlation
1.0 T
71 -
. -
*
&
inter - slope .
cept
K Il - i
1 ; -
interperiod

Figure 2.7. Graphical explanation of the interpericd correlation matrix
for the interpretation of the measurement-remeasurement
reproducibility.
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Description of the data
The results of the food intake data of the longitudinal measured group

will be reported and discussed, only in case of an existing testing
effect the results of the contrcl group will be reported as well,

Subjects

The study was carried out at two secondary schools in the Netherlands:
at the Pius X Lyceum in Amsterdam, and at the Ignatius College in
Purmerend. The school in Amsterdam was the so called 'longitudinal
school', whereas the school in Purmerend acted as the "control school'.
Both are schools for pupils with a level of intelligence above the
average for their age (HAVO/VWO).

Subjects were all the pupils enrolled in the first and second form of
the two schools in the schoolyear 1976/1977. At the start of the study
in August 1976, the lomgitudimal group consisted of 307 pupils, 159
girls and 148 boys (Table 2.1); 233 pupils (131 girls and 102 boys) were
still there at the end of the four-year study. The total drop-out was 24
%, mostly because of transfer to other places and/or other types of
school. Only 2 ¥ (= 6 pupils) refused to continue participation.

Table 2.1. Number of girls and boys in the longitudinal

group and the number of drop-outs.

Girls Boys Total
At the start of
the study in 1976 159 148 307
Drop—outs 28 46 74
Longitudinal group 131 102 233

The coatral group, chosen from the population of the other school,
conasisted every year of a different 25 % of the gelected group of pupils
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(Table 2.2). At the end of the study each pupil was measured only once.
Some pupils left school during the study, which would have resulted in
the control groups becoming too small at the end. Therefore pupils of
the same age-group who joined the school after 1976 were added to the
group. In 1977 14 girls and boys, and in 1979 26 girls and boys joined

the control group.

Table 2.2. Number of girls and boys in the control group.

Girls Boys Total
School year
1976/1977 39 37 76
1977/1978 38 29 67
1978/1979 39 35 74
1979/1980 43 32 75
Total 159 133 292

Since the subjects were not selected by age, because all the pupils in
the first two forms of each school were measured, they differed in age.
September 15 was selected as the reference date for classifying pupils
into calendar age groups. For example, asll the children who were between
13 years and 6 months and 14 years and 6 months on this date were
claggified as 14 year olds. All data of the food intake were collected
in the winter period, so the age groups were approximately six months
older. This will be indicated 1in the text and tables as 13/14, and in
the figures on the abcissa shown as half way the two age groups 13 and
14,

Informed consent for the investigation was given by the school

authorities, the parents and the pupils of both schools., There were no

refusals,
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Figure 2,9. The number of girls and boys per mean age studied over the
five years of measurement, in the study 'From Teenager to
Adult’.
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All measurements took place once a year during the months January,
February and March, for four consecutive years. The measurements were
taken during regular school hours, in a mobile research unit that was
placed in front of the school building. Care was taken to ensure that
the measurements of the same pupil were done each year within the period

at approximately the same time, and by the same observer.

Before entering the study each pupil underwent a general medical
examination by a physician of the school health service to obtain an
impression of the health status of the subjects.

The socio demographic background information about the pupils was
gathered from a questionnaire, that was sent to all parents in the first
year of the investigation. The questions concerned professional status,
the family income, and the educational level and were compared to a
representative sample of the Dutch population (13). The professional
status, level of education and income were higher in Purmerend (control
groups) than in Amsterdam (longitudinal group), and for both groups they
were higher than the average for Dutch families., The group of pupils
studied may therefore not be considered to be representative of the
teenager population either of Amsterdam or of the Netherlands in general
(14),

Continuation of the study: 'From Teenager to Adult'
In 1983 it was decided to extend the study 'Growth and Health of
Teenagers' with a fifth measurement in 1985, when the teenage population

would have reached the 'young adult age' (Figure 2.8). From the 131
girls and 102 boys who had been studied longitudinally over a period of
four years, 103 girls and 97 boys were remeasured five years Ilater
(Figure 2.9). The drop—out percentage was about 18 % in girls, and 9 2
in boys . Because of the chance of a selective drop-out, this drop-out
group was compared to the remaining longitudinal sample. The mean age of
the drop-outs (21.7 + 0.8) was comparable with the remaining
longitudinal group (21.5 + 0.8). To get more information of this
drop-out group a questionnaire was sgent to them about biographic and
anthropometric characterigtics (2). Age, height, weight and Quetelet
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index (weight divided by height squared), as a rough indication
fatness in the drop-outs, did not show any differences (Table 2.3).
the remaining group did not appear to be biased on a number
parameters, because of the drop-outs.

Table 2.3. Mean and standard deviation (s.d.) of age and
three anthropometric characteristics of the
longitudinal group in 1985, and the drop-outa.

Longitudinal Drop-out
group group
N=200 N=26
mean s.d, mean a.d,
Age (years) 21.5 0.8 21,7 0.8
Height (cm) male 183 6 189 5
female 170 6 170 6
Weight (kg) male 71.5 9 73 7
female 62.5 9 61 9
Quetelet male 19.5 0.2 19.5 0.7
index (kg/m’) female 18.3 0.2 18.0 0.5
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The Cross-check Dietary History Method

The Interview

The most important requirements in choosing a suitable method for
collecting longitudinal data about individual food habits of teenagers
are: (a) the technique should not interfere with the subject's dietary
habits; (b) the data collected should be representative of the usual
intake, and (c) it should be applicable in field investigations with
large groups of normal teenagers.

A modification of the dietary history (15,16,17) was used to ascertain
the individual food intake of the teenagers. It lists a series of items,
covering the entire range of foods and drinks, making allowance for
teenagers (Table 2.4,). Data on foods eaten during regular meals as well
as between meals (so-called ‘'snacks') were collected separately for
normal schooldays and for weekend days. Only the food items that were
eaten at least twice monthly were recorded. The amounts were reported in
household measures and dimensions. Food models were used to illustrate
common portion sizes such as glasses, bowla, spoons, and also
polystyrene imitations of potatoes, apples and other fruits. In order to
estimate the amount of sugar in tea/coffee and butter on bread, a small
pair of scales was used to weigh the amounts (Figure 2.10},

Similar food items, e.g. pork/beef and vegetables, were grouped together
to shorten the jinterviews., The length of the interview was 60 - 90
minutes, depending on the kind of subjects. In the following years the
interview was conducted in exactly the same manner, by the same
interviewer, but took less time in the longitudinal group (approximately
45 minutes),

Since it was assumed that teenagers do not know everything about their
food consumption and the way of preparation, a gquestionnaire was made
for the parents about details of several food items, consumed by their
child, e.g. skimmed or whole milk, kind and quantity of meat, addition
of butter or sauce to vegetables and potatoes (Table 2.5.).

After the interview the pupils took this questionnaire home to their
parents. In a covering letter the parents were asked to cooperate by
filling up the questionnaire and sending it back, In case of no reply
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Table 2.4.: The head lines of the dietary history interview.

DIETARY HISTORY INTERVIEW

Questions mean: A, average number of times used during five
schooldays,
B. average number of times used during two weekend
days.

Questions about:
1, Breakfast/ lunch food items;
— kind of bread
- kind of butter/margarine
~ kind of sandwich filling (cheese, meat, egg, sweets)
- raw vegetable items
2. Cooked meal/ diner food items;
- kind of soup
— kind of meat
— kind of potatoes or substitutes
- kind of vegetables/legumes, cooked or raw
- kind of sauces
- meal substitutes like pancakes/fondue
3. Fruit;
- kind of citrus fruit
- kind of other fruit, cooked or raw
4, Milk products/desserts;
— kind of milk product
— kind of additives (cereals, sugar, cream, sweet sauces}
S. Drinks;
- kind of drinks (milk, choc.milk, coffee, tea)
- kind of additives (cream, sugar)
~ kind of soft drinks/juices
- kind of alecocholic drinks (with/without soft drink)
6, Pastries and sweets;
- kind of cookies/cakes
- kind of sweets (chocolate, candy bars, liquorices)
7. Snacks;
- kind of salty items (cookies, chips, cheese, nuts)
- kind of snackbar items (french fries, sausages, rolls)
— kind of icecream.

Score: Mean amount (grams) of the five schooldays and the two
weekend days.
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Figure 2.10.Pupil, demonstrating the amount of sugar in coffee or tea
during the dietary history.

Table 2,5,: The 'parents' dietary questionnaire.

DIETARY QUESTIONNAIRE

Questions are directed to the parents, but concerned the
consumption of their child.

Questions mean: - the used ingredients;
- the used amount {grams);
- average number of times served in a week/month.

Questions about:

1. Bread

2. Fat used for bread/cooking

3. Meat/fish/cheese as sandwich filling
4. Soup

5. Meat/fish/egg/cheese for diner

6. Stews

7. Sauces/gravy/salad dressing

8. Desserts

9, Kind of milk (whole/low fat, cream)
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the parents were telephoned to remind them. Sometimes the nutritionist
could be of assistance by telephone in completing the questionnaire.

In 1985, when the longitudinal group was interviewed for a fifth time,
no gquestionnaire was sent enymore to the parents, because most of the
subjects lived on their own and were supposed to know everything of
their food preparation. Therefore, the dietary history interview form
was completed with the questions of the questiomnaire.

The dietary history was executed by the author, who is an experienced
nutritionist. All interviews in all the years were completed by herself,
to increase the reliability of the results (18).

Conversion and Coding of the Food Data

For each individual all amounts were converted into grams for the five
achooldays and the two weekend days. The schoolchildren in this study do
not have a fixed pattern of meals. In the Netherlands cooked lunches are
not served at - school, but most pupils bring sandwiches with them for
lunch, and have a cooked meal at home in the evening.

Since special attention will be paid to teenage snacking, a calculation
is made of the amounts of snacks consumed during the five schooldays and
the two weekend days as well. In this study snacks are defined as:

A food item that will be eaten between meals, and belonging to one of
the following food groups: (1) sweets, such as candy bars, chocolates,
gums, cakes, cookies, biscuits, sweet rolla; (2} soft drinks, lemonade,
fruit juices, alcoholic beverages, and (3) snack bar items, such as

french fries, dressed rolls, ice cream, milkshake etc,.

The coding and calculation of the food characteristics were based on the

food~composition table of the Uniform Coding Committee {(UCV) (19)}; now

known as the NEVO-table (20), The data are saved in SPSS system files

{21).

The following food characteristics were calculated:

{1) Energy: as megalouleas(kiloCalories), percentages obtained from
protein, fat, carbohydrate and alcohol.

(2) Protein; vegetable origin (g), animal origin (g), total of vegetable
and animal (g).
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(3) Far: poly-unsaturated fatty acids (g), total of saturated and
poly-unsaturated fatty acids (g), cholesterol (mg).

(4) Carbohydrate: mono- and disaccharides (g), total of mono-, di- and
polysaccharides (g), non-digestible polysaccharides (so-called
dietary fibre, g).

(5) Alcohol: (g).

(6) Minerals: calcium (mg), iron (heme and non-heme, mg).

(7) Vitamins: retinol (mg), thiamin (mg), and per 4.2 oJ (mg),
riboflavin (mg), pyridoxine (mg), and per g. protein (mg), ascorbic
acid (mg).

The energy and nutrient intake was calculated per average schoolday

(Monday-Friday), as well as per mean weekend day (Saturday-Sunday). The

nutrient value of the snacks was calculated separately.
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CHAPTER

Reproducibility of Two Methods
estimating Foodhabits in Teenagers *

Introduction

In view of a multiple longitudinal study of growth and health of
teenagers in the Netherlands (1) it was considered neceséary to be
informed about the quantitative and the qualitative aspects of food
habits of children during their teens (see Chapter 2}.

The population that was aimed at in this longitudinal survey would
cousist of schoolchildren from 12 to 18 years of age, and would be
measured during four successive years, to get a detailed picture of
their food pattern.

Food consumption has been measured by a variety of methods, These
methods differ greatly in the degree of aggregation of the data and the
conclusions that may be drawn from them. Various researchers have
compared survey data collection methods to determine their effects on
reliability and validity of the resulting data (2-10). The quality of
the methods depends on their validity (does the method measure what the
investigator wants to measure) and reproducibility (does the method give
the same results when used repeatedly under the same circumstances). The
various methods do have a different concept and their validity depends
on the type of information needed by the investigator. No method used up
till now is absolutely valid, Therefore the relative validity of methods
has been investigated by comparing results of a method with biological
markers or with another method already accepted to be valid. Validation
studies have indicated, that when using the correct method for the type

of information needed, relatively valid answers can be obtained.

{Updated version of an earlier publication in Dutch:
Voeding 1980;41:123-129,)
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However, the longitudinal design of the present study required a precise
method. Therefore it was thought necessary to compare two relevant food
consumption interview methods, in order to select the best ome for this
young population, Moreover, in 1975 there were very few studies on the
reproducibility and the wvalidity of these dietary survey methods when
applied tc a young population such as teenagers (11-15),

Dietary study methods, constructed for use in adult populations, may be
inappropriate in younger age groups,

A study was planned with schoolchildren in two different age groups: 12
~ 13 years of age , and 15 - 16 years old.

The main question to be discussed in this chapter is the following: Do
the 24-hour recall method and the dietary history method give comparable
results on the mean daily food consumption of groups of teenagers, when
they are repeated after one month with the same youngsters? And which

method will be the most suitable for the longitudinal survey?
Methods

In selecting an appropriate method to estimate the food intake of

teenagers the following points have to be considered:

a. The technique must not interfere with the subject's dietary habits,

b. The data collected must be representative of the habitual intake of
individuals.

¢. The method should be applicable in field investigations, with large
groups of subjects,

d, Most of the teenagers are not yet quite aware of their eating and
drinking habits, the problem of memory (16).

e. Teenagers are not completely free in their food-choice, because
parents will, for a great deal, decide what kind of foods will be
served as meals at home.

f. Teenagers that have pocket money can also buy extra £foods such as
snacks.

g. The nutritional status is the result of a long-term pattern of usual

intake, and not of food items that are eaten rarely.

30




h, The observation time has to be limited to three months, in order to
avoid possible seasonal variations (17,18).
i. The problem of inter-interviewer variations in the longitudinal

study.

With these points in mind it was clear that collecting nutrient data by

methods requiring weighing and laboratory analysis of food items were

impracticable for the longitudinal survey in teenagers.

Two approaches feagsible within the design in order to obtain dietary

information are: the recall methods and the record methods (19).

The record methods can provide detailed information about the actual

food intake over the day. Such a method however will only give accurate

measurements if records are available on more than one day, and the

participants should be highly motivated to take notice of what they eat

or drink during the whole day (16,19,20,21). These methods, however,

demand a high degree of cooperation of the subjects. Since this

cooperation will not often be present in young pecple such as teenagers

and because we were dealing with a longitudinal study in which the

wethod has to be repeated four times, the record methods were considered

not feasible in this study.

So, the recall methods remain, but also these methods have their

strengths and weaknesses,

Advantages of the recall methods are:

— The participants will not be burdened by the method, because the
information can be obtained within a one hour interview.

- The respondent's diet will not be influenced very much by the
interview.

Digadvantages are:

- The memory of the subjects is involved, and may influence the results
(16).

- Use of different interviewers may endanger the reliability of the
metheod (22).

- The total number of participants that can be interviewed within a
small period of time will be limited if only one interviewer is
available.
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Two recall methods could be used in the Ilongitudinal study: the
cross—check dietary history interview method and the 24-hour recall
method., The dietary history aims to discover the usual food intake
pattern of individuals over a relative long period of time, whereas the

24-hour recall collects food consumption data over a specified period,
usually 24 hours. Beal (23) pointed out the particular need of
'cooperation and intelligence' of the subject, when performing a dietary
history, but Persson (I18) found the 13 year old children just showing
enough ‘'cooperation and intelligence' to fulfill the interview

requirements,

Cross-check dietary history interview (dietary history)
The dietary history, introduced as a research tool by Burke (24) and

modified by others (20,22) was adapted for use in a teenage population.
Bach subject was interviewed personally by a trained nutritionist. The
interviews lasted about one hour.

The purpose was to establish the subject's overall eating pattern by
obtaining information on the average intake on schocldays as well as on
weekend days. To serve as a framework the pupil's mealtimes and type of
meals were discussed first on the five schooldays, and after that on the
two weekend days. The subject was instructed to indicate the number of
times per day, week or month he/she consumed the foods, Food items that
were eaten less than once a month were not recorded. The period covered
by the dietary history was about one month, In the second part of the
interview a cross—check list of most food items came under review in a
chronological order. The quantities of all food items were recorded in
standard household portion sizes. By comparing the quantities indicated
in the first and second part of the interview it was possible to make a
check—-up of the right intake.

The 24-hour recall method (24-recall)

The 24-recall collects dietary information over the immediate past 24
hours (20,25,26)., In an interview of about 15 minutes the food
consumption was estimated over the preceding day in household messures

on the specific meal times, The interview form was precoded, based on a
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