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The present study describes food habits in adolescents in thirty-five countries and regions (European countries/regions, Israel, Canada and the USA), based
on the food-frequency questions from the cross-sectional Health Behaviour in School-aged Children survey of the year 2001-2. A total of 162 305 pupils of
11, 13 or 15 years of age completed an anonymous standardised questionnaire on health and lifestyle factors during one school hour. Large differences in
food habits between countries were found: the consumption frequency of fruit varied from on average 2-8 to 5 d/week, the consumption of vegetables varied
from on average 2-4 to 5-5 d/week, the consumption of soft drinks varied from 2-1 to 5 d/week and sweet consumption from 2-6 to 5 d/week. Methodological
problems in comparing between countries are discussed. Nonetheless, the results indicate a need for national and international health promotion programmes

to improve adolescents’ food habits.

Adolescents: Food habits: International comparison

The importance of developing healthful eating habits during
childhood and adolescence is obvious. Rapid physical growth cre-
ates an increased demand for energy and nutrients (Spear, 2002).
Healthy eating practices decrease young people’s risk for a
number of immediate health problems, such as iron deficiency
anaemia, obesity, eating disorders and dental caries, and may pre-
vent long-term health problems, such as CHD, cancer, stroke,
hypertension and osteoporosis (Williams et al. 1995; Centers
for Disease Control and Prevention, 1997). In addition, behaviour
patterns acquired during childhood and adolescence are likely to
track into adulthood (Kelder et al. 1994).

Of growing importance for public health is the surveillance of
the distribution of risk factors, including nutrition, in various
populations to gain information continuously for subsequent
actions (Morabia, 1996).

The Health Behaviour in School-aged Children (HBSC) study
is a multi-centre collaborative survey on lifestyle factors and
health behaviour determinants in young people (Currie et al.
2002). This WHO-coordinated project aims to describe and
understand differences in these factors between countries. An ela-
borated description of the overall objectives and design of this
project can be found on the internet homepage: http://www.
hbsc.org/.

Among many other relevant topics, a limited module of dietary
habits has been incorporated in the HBSC study.

The difficulties of assessing food habits among children and
adolescents are many (Rockett & Colditz, 1997). The challenge
becomes even greater when attempting to assess dietary patterns
of young people across countries. The dietary assessment

module used in the HBSC study can be considered a compromise
between scientific desirability and practical constraints.

In view of the overall structure and context of the HBSC
project, expensive, time-consuming and burdening assessment
techniques, such as food diaries and repeated 24 h recalls, remained
out of the scope of the HBSC study.

A detailed food-frequency questionnaire was also not appropri-
ate in view of the many other questionnaire modules in the HBSC
project and the wide between-country variation in the consump-
tion of many food items.

Therefore, it has been envisaged from the very beginning of the
HBSC project that only a limited list of food items, focusing on
the intake of a few indicators of the adolescent’s diet, would be
adopted. The indicators that were identified for the 2001-2
survey through consensus discussions among all HBSC partners
involved are: dietary fibre, calcium and the youth food culture.

Fat, sugar, cholesterol and sodium, though important factors in
the evaluation of diet adequacy, were not included in the food
questionnaire. Due to the high amount of hidden fat, sugar and
sodium scattered over our meals and prepared foods, these nutri-
ents would require too long a list of food items, not feasible
within the overall scope of the HBSC study.

The aim of the food-frequency questions was not to provide
quantitatively precise estimates of nutrient intakes, but to
assess the intake of important sources of dietary fibre and cal-
cium as well as the intake of a number of popular less-nutrient-
dense food items, in order to provide crude information on sub-
group differences and trends in dietary intakes of these food
items.

Abbreviation: HBSC, Health Behaviour in School-aged Children.
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Dietary fibre was selected as an important indicator of preven-
tion of chronic degenerative diseases. Dietary fibre has been
shown to reduce the risk for cancer, for CVD and for adult-
onset diabetes mellitus (mediated through effects on obesity,
blood cholesterol level and blood glucose level). Dietary fibre,
moreover, has multiple beneficial effects on the motility and func-
tions of the gastro-intestinal system (Williams, 1995; Williams
et al. 1995). The choice of calcium was predominantly based
on its potential role, already during childhood and adolescence,
in the prevention of osteoporosis. Calcium intake during growth
may influence peak bone mass/density, and may be instrumental
in preventing subsequent postmenopausal and senile osteoporosis
and fracture incidence in adulthood (Matkovic & Ilich, 1993;
Bronner, 1994; Key & Key-LL, 1994; Barr & McKay, 1998).

For both nutrients, the intake in the youngsters is clearly a
major point of public health concern. It has been reported that
both dietary fibre intake (Van Poppel et al. 1991; Crawley,
1993; Doyle et al. 1994; Sargent et al. 1994, Williams, 1995;
Bellu er al. 1996; Kersting et al. 1998) and calcium intake
(Chan, 1991; Barr, 1994; Doyle et al. 1994; Fleming & Heim-
bach, 1994; Mailhot et al. 1994; Sargent et al. 1994; Bellu et al.
1995; Buts & Absolonne, 1995; Saldanha, 1995; Shatenstein &
Ghadirian, 1996; Albertson er al. 1997; Martinchik er al. 1997,
Harel et al. 1998) of a considerable number of children in differ-
ent countries on different continents is well below the re-
commended level.

To identify the most important sources of fibre and calcium in
the diet of children and adolescents a bibliographic search was
conducted for the last decade. Recurring items that contribute a
substantial amount of fibre to the adolescents’ diet in these studies
were: bread, cereals, vegetables and fruit (Crawley, 1993; Nicklas
et al. 1995; Saldanha, 1995; Subar et al. 1998). Items that contrib-
ute a substantial amount of calcium to the adolescents’ diet were
milk and milk products (milk drinks, yoghurt, ice cream, milk-
based desserts, cheese) and grains and cereal products (Fleming
& Heimbach, 1994; Moynihan er al. 1996; Albertson er al.
1997; Subar et al. 1998).

As soft drinks and sweets, generally considered as ‘empty cal-
ories’ hampering intakes of more nutritious foods and hence a
serious impedance for compliance with current dietary guidelines
(Guenther, 1986; Harnack et al. 1999), are known to be very pop-
ular among adolescents, being typically a part of the ‘youth cul-
ture’, it was felt desirable to include them in the study. For the
same reasons, the consumption of crisps (snack food, variously
flavoured, eaten cold; US definition: potato chips) and chips
(US definition: French fries) were included.

This finally resulted in a proposed list of fourteen food items.
As for many countries this was still considered too much in
view of the overall respondent’s burden, a ‘minimal’ list of
only four key items (from the list of fourteen) was proposed as
mandatory. The ‘minimal list’ contained the following items:
‘fruit’ and ‘vegetables’ because of their high priority for most
countries and ‘non-diet soft drinks’ and ‘sweets (candy and
chocolates)’ in the context of the increasing prevalence of obesity.
Ten items (light coke and soft drinks, low-fat/semi-skimmed
milk, whole-fat milk, cheese, other milk products (such as
yoghurt, chocolate milk, pudding, quark, etc.), cereals (such as
cornflakes, muesli, choco pops, etc.), white bread, brown bread,
crisps and chips) were presented as optional: participating
countries can select which ‘optional packages’ are of most interest
to be included in their national questionnaire.

In the present paper, descriptive data obtained from the dietary
module in thirty-five different countries or regions during the
2001-2 HBSC survey are reported and discussed.

Methodology
Study population and field work

The 2001-2 HBSC survey was carried out in thirty-five countries
and regions in Europe, Israel and North America. In each country/
region, cluster sampling was used, where the cluster was the class.
Schools and classes within schools were selected to be represen-
tative for 11-, 13- and 15-year-old schoolchildren. The re-
commended minimum sample size for each country was 1536
students per age group, to assure a 95% CI of £3 % for preva-
lence estimates, with a design factor of 1-2 based on analyses
of the 1993-4 and 1997-8 surveys (Currie et al. 2002). The
data were collected by means of standardised questionnaires,
administered in school classrooms according to standard instruc-
tions. More detailed information about the design and method-
ology has been described elsewhere (Currie et al. 2002).

Table | provides basic information about the study population.

Seven countries/regions included the optional food-frequency
package in their national surveys: Belgium (Flemish), Canada,

Table 1. Population characteristics of the study samples

Country n Date of data collection
Austria 4472 October to November 2001
Belgium (Flemish) 6289 March to April 2002
Belgium (French) 4323 January to February 2002
Canada 4361 January to February 2002
Croatia 4397 February to March 2002
Czech Republic 5012 May 2002

Denmark 4672 January to February 2002
England 6081 March 2002

Estonia 3979 October to November 2001
Finland 5388 March to May 2002

France 8185 March to June 2002
Germany* 5650 March to May 2002
Greece 3807 October to November 2002
Greenland 891 May 2002

Hungary 4164 March to April 2002

Ireland 2875 April to June 2002

Israel 5661 May to June 2002

Itaty 4386 Aprit 2002

Latvia 3481 November to December 2001
Lithuania 5645 February to March 2002
Macedonia 4161 March 2002

Malta 1980 January 2002

Netherlands 4268 October to November 2001
Norway 5023 December 2001

Poland 6383 February to March 2002
Portugal 2940 March to April 2002

Russia 8037 March 2002

Scotland 4404 February to April 2002
Slovenia 3956 March 2002

Spain 5827 April to May 2002

Sweden 3926 November to December 2001
Switzerland 4679 March to May 2002
Ukraine 4090 February 2002

USA 5025 November to December 2001
Wales 3887 February to March 2002

*A regional sample was selected in Germany (Berlin, Hessen, North
Rhine-Westphalia and Saxony).
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Estonia, Greece, Latvia, Ireland and the USA. In Israel the
optional package was included for half of the sample.

Variables

Students were asked how many times a week they usually eat or
drink the selected food items. The response categories were
‘never’, ‘less than once a week’, ‘once a week’, ‘2—4 days a
week’, ‘5-6 days a week’, ‘once a day, every day’, and ‘more
than once a day, every day’.

Data analysis

Age- and gender-standardised prevalences for the different ca-
tegories of frequencies of intake of the mandatory items (fruit,
vegetables, soft drink and sweets) were computed for each
country and ranked according to the average weekly consumption
frequency (see later).

The average weekly consumption frequency was computed by
recoding the response categories as follows: ‘never’ =0, ‘less
than once a week’ = 0-25 (reflecting a consumption frequency
of once every 4 weeks), ‘once a week’ =1, 2-4 days a
week’ = 3 (mid-point of the interval), ‘5-6 days a week’ = 5.5
{mid-point of the interval) and ‘more than once a day, every
day’ and ‘once a day, every day’ = 7.

The optional items, collected only in the eight countries men-
tioned earlier, were recoded into three categories: high consump-
tion frequency (five or more times a week), moderate
consumption frequency (two to four times a week) and low con-
sumption frequency (once a week or less).

Results

A total of 162 305 pupils from thirty-five countries and regions
completed the survey: 51-4 % were girls; 34-1 % were 11-year-
olds, 34-5% were 13-year-olds and 31-3 % were 15-year-olds.

Fig. 1-4 show the frequency of, respectively, fruit, vegetable,
soft drink and sweet consumption by country as well as the aver-
age weekly consumption (d/week) of these items. Large differ-
ences exist between the countries included in the study for all
four variables. The consumption of fruit varies on average
between countries from 2-8 to 5d week, the consumption of veg-
etables from on average 2-4 to 5-5 d/week, the consumption of soft
drinks varies from 2-1 to 5d/week and sweet consumption from
2:6 to 5d/week.

The lowest weekly fruit consumption frequency is found in
Greenland. Spain and Malta have the lowest average vegetable
consumption frequencies but also the other south European
countries (Italy, Greece and Portugal) have an average consump-
tion frequency below the median. The highest consumption
frequencies of soft drinks are found in Great Britain (Scotland,
Wales, England), Israel, the Netherlands, the USA, Slovenia,
Belgium and Ireland.

The highest consumption frequencies of sweets are found in
Ireland and Scotland.

In Table 2 the results for the optional items are presented. Also
for these items, quite some variation was found.

The highest consumption frequencies of light soft drinks are
found in countries that also have a high consumption frequency
of regular soft drinks (Belgium (Flemish), Ireland and Israel),
while the lowest consumption frequencies are found in Estonia,

Greece and Latvia: countries with a lower consumption frequency
of regular soft drinks.

The between-country variation in the consumption frequencies
of the milk items could partly be explained by the division of milk
into (semi-)skimmed milk, whole-fat milk and other milk pro-
ducts. In some countries such as Belgium (Flemish) and Canada
pupils mainly consume low-fat milk, while in Greece, Israel, Ire-
land and Estonia, the reverse is true. In the USA and Latvia the
differences are small. Israel and Greece, which appear to be the
higher consumers of whole-fat milk, also have the highest con-
sumption frequency of cheese.

The lowest consumption frequencies of cereals but also the
highest consumption frequencies of bread are found in Estonia
and Latvia. Only in Belgium (Flemish) is the consumption fre-
quency of brown bread higher than the consumption frequency
of white bread.

In Estonia about 10 % consume crisps on =5 d/week, in the
other countries this is even more, up to 39 % in Ireland. The
lowest consumption frequency of chips is found in Belgium
(Flemish) (3% frequent consumers); in the USA, where fried
potatoes are served as vegetables (Kubik er al. 2003), Ireland,
Greece and Israel more than 20% consume chips on =5d/
week.

Discussion

In the past, many European countries have carried out dietary sur-
veys among adolescents, which provide valuable information of
use in local nutrition policy and practice. However, the compar-
ability of these local efforts across countries is questionable due
to differences in sampling, methodology and measurement instru-
ments used (Cruz, 2000; Parizkova, 2000; Rolland-Cachera et al.
2000; Samuelson, 2000). The standardised methodology of the
HBSC study, elaborated with a view to consistency and compar-
ability across participating countries and across successive sur-
veys, therefore, provides a unique opportunity to allow
between-country comparisons and trend analyses.

Moreover, the incorporation of questions on eating habits in a
broad health and lifestyle study significantly increases the value
of the research initiatives: it offers the possibility to move
beyond examining isolated risk behaviours so that broader, tai-
lored, more effective and integrated interventions and strategies
could be developed focusing on different lifestyle behaviours
and/or targeting specific population groups.

The research protocol of the HBSC study has made great effort
to standardise all outcome variables of the study as much as poss-
ible. Each participating country was requested to select a repre-
sentative sample of each age group; all questionnaires were
translated in the local language and were then back-translated
to English and compared with the original standard version;
specific attention was thereby given to the standardisation of the
measures used in all countries; finally, data collection in the
school classrooms was done within the same school year in all
centres.

Nevertheless, despite the standardised methodology and
measures used in all countries to collect the data, differences in
consumption frequencies across countries do not necessarily
reflect the real differences in consumption frequency. A number
of factors could theoretically cause differences between true and
observed frequencies of consumption of food items.
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Fig. 1. Consumption frequency of fruit, by country. (), Every day, more than once; (&), every day, once a day; (&), 5—-6 d/week; (N), 2—4 d/week; (&), 1 d/week;

(&), < 1d/week; (O), never.

School participation rates varied substantially between
countries: for the twenty-four countries for which response rate
was documented, school response varied from 36 % to 100 %.

The timing of fieldwork differs from country to country (e.g. in
Canada the survey is done in the middle of the winter, whereas in
Portugal the survey is done in the spring) so that seasonal differ-
ences may affect the consumption of particular food items, such
as fruit, vegetables and soft drinks. Although back-translation of
the questionnaire into English was used in each country to
ensure consistency, there are still likely to be issues of differential
interpretation of the questions in different cultures. Moreover, the
classification of food items into food groups can be different

across countries, leading to impaired comparability. A documen-
ted example of this problem is the classification of potatoes in the
vegetables group in the USA, while these foods are classified as
starchy foods in Europe (Painter et al. 2002).

Different food cultures may affect the validity of the question-
naire in other ways. For example, in southern Europe children
often eat vegetables as part of a composite dish (soup, pizza,
stew, etc.). However, in these composite dishes vegetables are
often not that visible for children, and therefore it might be that
they are not considered as vegetables. In a study of Cullen et al.
(1999) in the USA, the authors argue that pies, fruit drinks, pizza
or other such sources of fruits and vegetable contribute mostly
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Croatia (3-8)
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Greenland (3-7)
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Greece (3-3)

ltaly (3-3)
Estonia (3-2)
Austria (3-2)
Hungary (2-7)
Mailta (2-7)
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Fig. 2. Consumption frequency of vegetables, by country. (W), Every day, more than once; (&), every day, once a day; (&), 5-6 d/week; (N), 2-4 d/week; (IJ),

1d/week; (B), < 1d/week; (L), never.

energy and should not count towards achieving the recommended
portions of fruit and vegetables. Composite dishes in the Mediter-
ranean countries may, however, have a completely different com-
position than in the USA. Therefore we recommend that
validation studies as well as more qualitative studies should be
done in culturally divergent countries participating in the HBSC
study. Until now only in one participating country (Belgium
(Flemish)) has a validation study been done (Vereecken &
Maes, 2003). In the validation study it was concluded that the
food frequencies can be used for ranking subjects for most food
items, though the use of the frequency questionnaire for translat-
ing frequencies of consumption into intake estimations was likely

to result in overestimations. It cannot be excluded that other, even
opposite, findings could be observed in other countries.

Another limitation is that the pupils were only asked about their
consumption frequency and no data were gathered to determine
the portion size. However, in general, portion sizes are difficult
to estimate accurately, particularly in countries where one is not
used to the concept of portion size. In addition, it is not clear
from the literature if additional questions on portion sizes in
food-frequency questionnaires add substantially to the assessment
of dietary intake as some authors find no improvement in relative
validity (Margetts er al. 1989; Tjonneland et al. 1992) while
others reported an improvement (Block et al. 1990; Jackson
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France (3:3)
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Estonia (2-1)
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Fig. 3. Consumption frequency of soft drinks, by country. (W), Every day, more than once; (&), every day, once a day; (&), 5-6d/week; (), 2—4 d/week; ([3),

1d/week; (&), <1d/week; (O), never.

et al. 1990; Kuskowska-Wolk et al. 1992). These studies are,
however, done in population groups belonging to the same
country. In comparisons between countries, portion sizes of
some food items may be more important, as the standard serving
sizes may differ across cultures (Biro er al. 2002).

The need to keep the items limited in number means that the study
provides only a limited picture of overall eating patterns. However,
the European Food Consumption Survey Methods (EFCOSUM)
project, aimed at harmonising food consumption surveys in Euro-
pean countries within the perspective of an overall Public Health
Monitoring project, confirms that only a limited set of dietary indi-
cators can be selected, governed not only by their relevance to

health, but also by the practicality of obtaining reliable and compar-
able data (Steingrimsdottir e al. 2002). The foods or food groups
they selected were fruit, vegetables, bread and fish.

To compare the presented frequencies with other studies is dif-
ficult because of differences in methodology, as mentioned ear-
lier. However, consistent with the literature, our present findings
show that a significant number of young people consume few
fruits and vegetables (Samuelson er al. 1996; Lowry er al
2002; Aranceta et al. 2003) while sweets, soft drinks (Harnack
et al. 1999; Park et al. 2002; Rampersaud et al. 2003), crisps
and chips (Kubik et al. 2003), on the other hand, are very popular
among adolescents.
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Fig. 4. Consumption frequency of sweets { = candy and chocolates), by country. (), Every day, more than once; (E), every day, once a day, (7), 5-6 d/week;

(N), 2-4d/week; (), 1 d/week; (E), < 1d/week; (O), never.

In the present study, the lowest weekly consumption frequency
of fruit is found in the most northern isolated country (Green-
land); the Baltic States cluster together in the lowest quartile,
while all southern countries are in the upper half, as could be
expected from a Mediterranean diet including an abundance of
plant food. As the latter finding concurs with both a high
consumption of fruits and vegetables, it is most surprising to
find all south European countries below the median for the
consumption of vegetables: Spain and Malta have the lowest aver-
age consumption frequencies but also Italy and Greece are in the
lowest quartile. This is in contrast with the much higher mean
household availability of vegetables found among southern

Europeans, based on the Data Food Networking (DAFNE) project
in which daily individual food availability is estimated using data
collected in the context of national household budget surveys
(Naska et al. 2000; Trichopoulou et al. 2002). These conflicting
data might reflect methodological problems or might announce
important food transitions in terms of vegetable consumption in
Mediterranean countries in the upcoming generations.
Concerning sweet consumption, the clustering of four Nordic
countries (Finland, Denmark, Sweden and Norway) in the
lowest tertile is striking. The lowest consumption frequencies of
soft drinks are found in the countries of the Baltic States, three
Nordic countries (Finland, Denmark, Sweden), Greece and
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Table 2. Consumption frequency for the optional Health Behaviour in School-aged Children survey food items, by country

Consumption frequency (%)

Food item Frequency of consumption (d/week) USA Canada Belgium (Flemish) Ireland Estonia Latvia Greece Israel
Light soft drinks =1 82 85 69 69 92 85 87 75
2-4 6 7 10 12 5 7 6 7
=5 12 8 21 19 4 8 6 18
Skimmed mitk =1 68 30 40 78 72 68 84 85
2-4 7 9 13 4 1 13 4 4
=5 26 61 48 17 17 19 12 12
Whole-fat milk =1 63 85 78 38 47 70 21 28
2-4 10 4 6 9 17 13 9 14
=5 27 11 16 53 36 17 70 58
Cheese =1 47 36 49 54 33 41 24 27
2-4 23 30 26 21 32 28 21 21
=5 30 33 25 25 35 31 55 52
Other milk products =1 41 27 30 34 32 35 44 27
2-4 20 27 29 24 30 28 22 18
=5 40 46 41 42 39 36 34 55
Cereals =1 40 37 48 20 57 59 53 34
2-4 19 22 20 12 21 18 16 18
=5 42 41 32 67 23 23 31 48
White bread =1 28 27 40 10 9 13 25 31
2-4 21 21 18 12 13 13 12 13
=5 51 52 42 78 79 74 63 56
Brown bread =1 72 61 33 55 11 17 81 56
2-4 11 14 19 17 13 17 7 10
=5 17 25 48 28 76 66 12 34
Crisps =1 48 58 67 34 74 41 73 43
2-4 21 23 22 27 17 24 14 19
=5 31 19 12 39 10 34 13 38
Chips =1 54 68 79 52 65 63 47 47
2-4 21 19 18 26 24 19 29 21
=5 25 12 3 21 1 18 24 32

Ukraine, while the highest consumption frequencies are found in
Great Britain (Scotland, Wales, England), Ireland, Israel, the
Netherlands, the USA, Slovenia and Belgium. Scotland, Wales,
England and Ireland are also all above the median for the con-
sumption of sweets.

In conclusion, our present findings indicate a need to promote
healthy eating habits among adolescents across Europe, Canada,
Israel and the USA. The HBSC study, an international collabora-
tive study, done every 4 years and following a standard protocol,
can be a useful tool for national and international health pro-
motion policy, planning and evaluation with respect to the
selected food items. However, in comparing consumption fre-
quencies between countries caution is necessary and international
validation studies are strongly recommended.
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