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Abstract

Objectives: To investigate the internal consistency of the scales and the test—retest
reliability and predictive validity of behaviour theory-based constructs measuring
personal, social and environmental correlates of fruit and vegetable intake in 10—11-
year-old children.

Design: Test—retest with one-week interval.

Setting: Five European countries: Norway, Spain, Denmark, Portugal, Belgium.
Subjects: Three hundred and twenty-six children completed the questionnaire during
class hours.

Results: For the total sample across all countries, the test—retest reliability was good to
very good (intra-class correlation coefficient (ICC) >0.60) for 12 out of the 15 fruit
constructs and also for 12 out of the 15 vegetable constructs. Acceptable ICCs, ranging
between 0.50 and 0.59, were found for the remaining constructs. Test—retest
reliability was comparable across countries. Only in Portugal were some significantly
lower ICCs found for some constructs (knowledge and barriers related to fruit,
general self-efficacy related to fruit and vegetables) compared with the other
countries. Cronbach’s a values were moderate to high (range 0.52 to 0.89) with the
exception of the general self-efficacy scale, which had a value below 0.50 for both
fruit (@ = 0.42) and vegetables (@ = 0.49). Spearman correlations with intake ranged
between —0.16 and 0.54 for personal determinants and between 0.05 and 0.38 for
environmental determinants. Compared with other studies, predictive validity can be
considered moderate to good.

Conclusions: The questionnaire provides a reliable, valid and easy-to-administer tool
for assessing personal, social and environmental factors of potential influence on fruit
and vegetable intake in 10—11-year-olds.
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Epidemiological evidence suggests that regular consump-
tion of fresh fruit and vegetables is associated with lower
risks of certain types of cancer, especially cancers of the
gastrointestinal and respiratory tracts"? and a lower risk of
heart disease®. Furthermore, most fruits and vegetables
have a low energy density compared with other foods, and
therefore may contribute to weight maintenance™”.

The national guidelines in many countries recommend
people of all ages to consume at least five servings of fruit
and vegetables per day®. However, in most industrialised
countries, a considerable percentage of the population
does not meet this guideline. This is also true for children.
The Health Behaviour in School-Aged Children (HBSC)
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study investigated fruit and vegetable intake in 11-, 13- and
15-year-olds in 29 countries in their 1997/1998 survey.
They found large between-country variation in the
prevalence of daily intake of fruit and vegetables. In
most countries, 50—70% of the children reported to eat
fruit every day. The results of the 1997/1998 survey also
showed a decrease in fruit consumption from the previous
survey in 1993/1994 in about two-thirds of the countries.
In addition, in almost all countries the proportion of
students who eat fruit and vegetables every day decreased
with increasing age’. Previous studies have also shown
that healthy food habits acquired in childhood to a certain
extent track into adolescence and adulthood, arguing for
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the promotion of adequate fruit and vegetable consump-
tion especially in schoolchildren®. Moreover, health
habits in children are not as firmly rooted as in adults,
which makes them still more amenable to change®’.
Before designing adequate intervention programmes,
information is needed about the factors influencing fruit
and vegetable intake. The theoretical frameworks used to
study determinants of health-related behaviours are most
often derived from social psychology, such as the Theory
of Planned Behaviour (TPB)'' or the Attitude—Social
Influences—Self-Efficacy (ASE) model'?. Both theories
suggest that the most proximal determinant of fruit and
vegetable intakes is the intention to eat fruit and
vegetables, and that three additional determinants predict
intention: attitudes, perceived social influences and
perceived behaviour control or self-efficacy. Attitude
refers to expectations and evaluations about a given health
behaviour. According to the TPB, the subjective norm
represents perceived social influences and is defined as
the perceived opinion of other people in the direct social
environment about the behaviour. The ASE model
recognises a broader spectrum of perceived social
influences, also including perceived example behaviour
of people in the social environment (i.e. modelling or
descriptive norms) and perceived direct social support.
According to the TPB, the third determinant is the
perception as to what extent the behaviour is under
personal volitional control (perceived behaviour control;
PBC). Environmental and physiological factors are
regarded as more distal determinants of behaviour and
are expected to influence behaviour via the above-

mentioned proximal determinants.

The ASE model identifies self-efficacy instead of PBC as
the third determinant, which refers to a person’s
confidence about being able to perform the behaviour.
Although these constructs are often measured differently,
and some studies have shown unique contributions of
self-efficacy and PBC to explaining health behaviour'
both constructs are generally regarded to be similar or

even identical'®'.

However, it is uncertain to what extent children’s fruit
and vegetable intake is determined by the rational
decision-making process described above, and research
is needed to investigate the determinants of fruit and
vegetable intake systematically among children. Some
authors have used qualitative methods, such as focus
while others have developed
questionnaires to be administered in the classroom
Personal factors found to be related to fruit and vegetable
consumption in these studies were perceived barriers,
skills in preparing fruit and vegetables, self-efficacy,
preferences and liking, knowledge, health attitudes and
positive outcome expectations. Social factors related to
fruit and vegetable intake in children were peer and
parental modelling, family and friends’ beliefs, parenting
control and family connectedness. In addition to personal

group interviews'> ',
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and social influences, some authors proceeded from a
more ecological approach, finding relationships with
availability and accessibility of fruit and vegetables in the
home, at school and in the neighbourhood®.

The consumption of fruit and vegetables among school-
children is a complex phenomenon in which personal,
social and environmental factors may have mutual
influences. Most of the studies cited above included only
some of the possible determinants of fruit and vegetable
intake, explaining only a (small) part of the variance.

In the present study, a self-administered questionnaire
for 10—11-year-olds was developed that was informed by
determinant theory as well as these previous studies. The
questionnaire included the major personal, social and
environmental potential determinants of fruit and veg-
etable intake. The aims were to investigate the internal
consistency of the scales and the test—retest reliability and
predictive validity of the constructs measuring personal,
social and environmental correlates of fruit and vegetable
intake. The study is part of the Pro Children project: a
larger study in Europe promoting fruit and vegetable
intake in schoolchildren.

Methods

The Pro Children project

The Pro Children project aims at promoting and sustaining
health through increased vegetable and fruit consumption
among European schoolchildren. Nine research centres in
nine European countries participate in Pro Children:
Austria, Belgium, Denmark, Iceland, The Netherlands,
Norway, Portugal, Spain and Sweden. The project consists
of two phases. In the first, fruit and vegetable consumption
and determinants of consumption levels are assessed in
representative samples of schoolchildren in all nine
countries; in the second, an intervention programme to
increase fruit and vegetable consumption is designed,
implemented and evaluated in three of the countries
(Norway, The Netherlands, Spain). In both phases, valid
methods are needed for the assessment of fruit and
vegetable consumption as well as for the assessment of
potential determinants of consumption in schoolchildren.

Questionnaire development
The self-report measure of psychosocial factors related to
fruit and vegetable consumption in children had to be:

1. theory-based, including relevant constructs of ruling
models in health psychology and health promotion;

2. literature-based, including constructs proved to be
related to fruit and vegetable consumption in the past;

3. trans-European, to be used in nine different countries;
and

4. brief, easy to read and self-explanatory, to be
administered within approximately 30—45min in the
classroom during school hours.
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The development of the questionnaire was conducted in
three steps: a theory- and determinant-oriented literature
review; qualitative research; and pre-testing.

Literature review

To identify determinants of children’s fruit and vegetable
intake, a major literature review was executed. The review
showed that theories or models most often used were
Social Cognitive Theory®*, the Transtheoretical Model/
Stages of Change concept® and the TPB'!, and an
integration of known models such as the ASE model'?. The
review further showed that the key psychosocial
correlates/predictors of fruit and vegetable consumption
were: perceived barriers, skills in preparing fruit and
vegetables, self-efficacy, peer and parental modelling and
beliefs, preferences and liking, knowledge, health
attitudes and positive outcome expectations. In addition,
some studies included environmental factors such as
perceived availability and accessibility of fruit and
vegetables at home, school and in society. Furthermore,
some studies also found relationships with more general
parenting styles and practices, such as family connected-
ness or authoritative parentingZG.

Focus group interviews with children

Psychosocial and environmental determinants that were
identified based on theory and literature reviews were
further explored and enriched through focus group
interviews with children. A protocol was developed to
guide the focus groups interviews based on Krueger and
Casey”’. The aims of the focus group interviews were to
ensure that certain predictors of fruit and vegetable intake
found in the literature review were relevant for our group
of 10-11-year-old children, and to find potentially
relevant predictors that had not yet been identified in
papers from earlier studies. Focus group interviews were
conducted in six countries: Belgium, Denmark, The
Netherlands, Norway, Portugal and Spain. A total of 234
students participated in 33 focus groups. All focus group
interviews were audio-taped and transcribed and checked
systematically for information on potential determinants
by two members of the research team. Results of these
focus group interviews served as the basis for the
development of the questionnaire.

Personal interviews with parents and school staff

In addition to the focus group interviews with children,
personal interviews were conducted in the same six
countries among parents and school staff according to an
interview guide. The interviews were mainly focused on
enlightening contextual matters and elements related to
fruit and vegetable intake in the daily school and home
environment and contextual factors in the school area.
Interviews were executed with 53 parents and 33 members
of the school staff. Results of these interviews were used
further in the development of the questionnaire.
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Item selection and testing of the pilot questionnaire
Based on the theory, literature review and the qualitative
data, a draft questionnaire was developed in English in
two parallel parts: one part related to fruit intake and an
analogue part related to vegetable intake. In all countries
the preliminary version of this questionnaire was
translated into the local language and discussed with
experts, children, parents and teachers, and changes were
made based on the comments. After this revision, the
134-item questionnaire was pilot-tested in six countries:
Belgium, Denmark, Iceland, Norway, Portugal and Spain.
In the pilot test children completed the questionnaire with
a member of the research staff present, followed by a
group discussion on difficulties, readability, etc. of the
different questionnaire items. An exploratory small-scale
test—retest procedure was executed in one country
(Belgium) to gain some preliminary insight into scale
consistency and stability of the items over time. Results of
the pilot test showed that some items were too difficult for
the children to understand (e.g. some items on self-
efficacy), some items were redundant (e.g. habit, social
support), and that a construct to assess perceived barriers
related to fruit and vegetable consumption was missing.
Based on these results, a third version of the questionnaire
was constructed consisting of 53 items related to fruit
intake and 51 items related to vegetable intake. The
questionnaire was first written in English. Subsequently,
the questionnaire was translated into the different
languages, back-translated into English and checked for
inconsistencies. Emphasis was put on achieving equality
in meaning across languages.

Final questionnaire

The final questionnaire used in the present reliability study
aimed at measuring 15 constructs that were analogous for
fruit and for vegetable intake: self-rated intake, knowl-
edge, attitudes, liking, subjective norm, active parental
encouragement, general self-efficacy, intention, habit,
preferences, family rules — demands and allowances,
availability at home, availability away from home and
perceived barriers (see Tables 1 and 2 for an overview of
the items, constructs and scaling). First all questions
related to fruit intake were asked, followed by those
related to vegetable intake. Most concepts were measured
by only one or two items due to practical constraints on
the length of the questionnaire. Some items included in
the final questionnaire are not reported here because
internal consistency or test—retest values were too low
(e.g. 12 barrier questions were included but only four
were retained in the form tested in this actual test—retest).

Fruit and vegetable intake questionnaire

Usual intake of fruit and vegetables was measured using a
food-frequency questionnaire based on the HBSC cross-
national study®®. Children were asked how often they
usually eat (1) fresh fruit, (2) salad or grated vegetables,
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(3) other raw vegetables and (4) cooked vegetables.
Response categories were (1) never, (2) less than one day
per week, (3) one day per week, (4) 2—4 days a week, (5)
5-6 days a week, (6) every day, once a day, (7) every day,
twice a day and (8) every day, more than twice a day. The
reliability and wvalidity of these intake measures are

described elsewhere?.

Sample and procedure

Five countries participated in the test—retest reliability
study: Belgium, Denmark, Norway, Portugal and Spain. A
north—south distribution within Europe reflecting main
cultural differences was taken into account in selecting
these five countries. Classes with children aged 10-11
years (born mainly in 1991 and 1992) were selected in at
least two schools per country. The schools were selected
to represent areas with different social levels. Of the 361
children invited to participate, 328 (91%) returned
informed consent forms from parents and completed the
forms at both times: 76% in Norway (1 = 55), 99% in Spain
(n=78), 100% in Portugal (7 = 60), 82% in Denmark
(n = 64) and 99% in Belgium (7 = 71). Fifty-one per cent
of the sample consisted of girls. The data on two
children were not included in the analyses because of
unavailability of the date of birth or because the child was
too old (born in 1989). In the final sample, 22 participants
were born in 1990 (7%), 136 were born in 1991 (42%) and
168 were born in 1992 (51%). The questionnaires
were administered in the classroom while a member of
the research team was present in May—June 2003.
Participants filled in two identical questionnaires with a
7- to 12-day interval. Ethical approval for the study was
obtained from all participating countries according to

national legislation.

Statistical analysis

Cronbach’s a coefficients were computed to measure the
internal consistency of the scales. Since the present study
explored new measures in children and since most
measures included only a few questionnaire items, values
of @ larger than 0.50 were considered acceptable®.
Single measure intra-class correlation coefficients (ICCs)
were used to explore the test—retest reliability with the
test—retest interval. Among children, coefficients in the
range of 0.60—0.80 can be considered as reflecting good
test—retest reliability, while values ranging from 0.81 to
. Mean scores were compared
between the test and the retest for all fruit and vegetable
constructs using paired #-tests with Bonferroni correction.
Spearman correlations were computed between all fruit
and vegetable determinant scales and fruit and vegetable
intake to measure predictive validity. Data were analysed

1.00 are excellent®'??

using SPSS 11.0 (SPSS Inc., Chicago, IL, USA).
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Results

Internal consistency of scale

Tables 1 and 2 report Cronbach’s a values for the fruit
and vegetable scale, respectively. In general, internal
consistency was somewhat higher for the vegetable scales
than for fruit. In the total sample, a greater than 0.60
was found for four of the nine fruit scales (self-rated
intake, attitudes, liking and active parental encourage-
ment), and for seven out of the nine vegetable scales (self-
rated intake, attitudes, liking, subjective norm, active
parental encouragement, availability at home and per-
ceived barriers). For four of the fruit scales and for one
vegetable scale, a ranged between 0.50 and 0.60:
subjective norm, availability at home and perceived
barriers for fruit, and availability away from home for
both fruit and vegetables. The general self-efficacy scale
had a below 0.50 for both fruit (e = 0.42) and vegetables
(a=0.49).

For most scales, Cronbach’s a values were highly
comparable across countries. Only small differences were
found for the following fruit and vegetable scales: self-
rated intake, attitudes, active parental encouragement and
availability at home. For the vegetable scales liking and
subjective norm results were also comparable across
countries, whereas for the respective fruit scales the
internal consistency was considerably lower among
Portuguese children for liking (a = 0.38) and lower
among Spanish children for subjective norm (a = 0.36).
In Belgium, a considerably lower a value (a = 0.13) was
found for availability of fruit and vegetables away from
home than in the other countries. Finally, internal
consistencies were very diverse for the self-efficacy scales,
ranging from close to zero in Norway and Portugal to over
0.60 in Belgium and Denmark for fruit.

Test—retest reliability

For the total sample, test—retest reliability was good to
very good (ICC >0.60) for 12 of the 15 fruit constructs and
also for 12 of the 15 vegetable constructs. The ICCs for the
other three constructs all ranged between 0.50 and 0.59,
indicating that no unacceptably low reliability coefficients
were detected for the total sample.

As for the internal consistency, the test—retest reliability
was mostly comparable across countries. Only one
country, Portugal, had significantly lower ICCs than the
other countries. The ICCs for the Portuguese children were
significantly lower than the total ICCs for knowledge and
barriers related to fruit, and for general self-efficacy related
to fruit and vegetables (90% confidence interval).

No significant differences in mean scores were found
between the test and the retest for all fruit and vegetable
constructs, with the exception of self-rated fruit intake.
The children perceived a significantly higher fruit intake at
the retest ( = —5.98, P < 0.001).
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Predictive validity

Table 3 reports the Spearman correlations between the
fruit and vegetable determinant scales and fruit and
vegetable intake, respectively. For the total sample, all
correlations yielded significance with the exception of the
‘allow family rule’ for fruit intake. For personal determi-
nants the predictive validity was moderate to good,
ranging from —0.20 to 0.54 for fruit and from —0.16 to
0.54 for vegetable intake. Perceived social environmental
and physical environmental determinants showed lower
predictive validity (0.05 to 0.27), with the exception of
modelling (0.32 and 0.38). In general a similar pattern was
found across countries. However, some differences were
also visible. For example, in Sweden, low correlations
were found for the personal determinants and higher
correlations for the environmental determinants.

Discussion

The aims of the present study were to develop and
investigate the reliability and predictive validity of a
(concise) questionnaire to assess potential determinants
related to fruit and vegetable intakes in 10—11-year-old
children. The study revealed that the instrument
developed to measure personal, social and environmen-
tal correlates of fruit and vegetable intakes in school-
children showed moderate to good test—retest reliability
for all constructs, and moderate to good internal
consistency for the scales with the exception of self-
efficacy. The predictive validity of the constructs was
moderate to good for the personal determinant scales and
low to moderate for the perceived social and physical
environmental scales. Furthermore, administration of the
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questionnaire in the school setting among 10-11-
year-olds proved to be applicable.

Reliability correlations above 0.50 are certainly satisfac-
tory to good in a study population of schoolchildren aged
10—11 years. In earlier studies, test—retest reliabilities have
often been found to be lower in questionnaires responded
to by children on their own, i.e. in the absence of an adult
who could assist the child in responding to the instrument.
In schoolchildren, parent reports or self-reports with the
aid of parents are often used to solve the problem of low
reliability®>**. However, the aim of the present study was to
develop a completely self-administered questionnaire that
could be responded to by children without parental
assistance, and which could be used in large-scale surveys
across European countries. The observed test—retest
reliability scores were quite similar across the participating
countries ranging from Iceland and Norway in the north to
Portugal and Spain in the south. This means that the same
questionnaire can be used reliably among European
schoolchildren, maximising comparability. Additional
research will be necessary to make the questionnaire
more reliable for Portuguese children. It is possible that the
Portuguese children have more difficulties in under-
standing some constructs, leading to contradictory
interpretations and lower test—retest reliability. In addition,
cultural and social differences among the various groups of
children may contribute to these discrepancies. Another
explanation could be that Portuguese children are less
familiar with filling in questionnaires about correlates of
health behaviour than are children in the other participat-
ing countries, leading to more inconsistent answers.

Few other studies are available that have measured test—
retest reliability of psychosocial and/or environmental

Table 3 Predictive validity of scales measuring determinants of fruit and vegetable intake in children (Spearman correlations)

Fruit intake Vegetable intake
Construct All N S P D B All N S P D B
Personal
Self-rated intake 0.54** 0.61** 0.57** 0.40* 0.45** 0.58** 0.54** 0.67** 0.45** 0.45** 0.43** 0.59**
Knowledge 0.29** 0.26 0.22 0.37** 0.13 0.37** 0.29** 0.10 0.19 0.27* 0.17 0.39*
Attitudes 0.27** 0.31* 0.22 0.29* 0.11 0.16 0.27** 0.47** 0.16 0.28* 0.21 0.23
Liking 0.51** 0.48* 0.52** 0.56** 0.27* 0.50** 0.52** 0.67** 0.15 0.61** 0.29* 0.38**
General self-efficacy 0.42** 0.39* 0.52** 0.32* 0.26* 0.41** 0.33** 0.49* 0.03 0.16 0.43** 0.35**
Intention 0.41** 0.39** 0.39** 0.34* 0.04 0.47** 0.40* 0.54* 0.19 0.37** 0.32* 0.31**
Habit 0.52** 0.59** 0.33** 0.57** 0.43* 0.60** 0.41** 0.55** 0.09 0.43** 0.38** 0.44**
Preferences 0.34** 0.23 0.34** 0.43* 0.38* 0.38** 0.51** 0.50** 0.23* 0.69** 0.50** 0.29*
Perceived barriers -0.20"* -0.26 —0.24* -0.16 —0.21 -0.19 -0.16* —041 -0.03 0.09 -0.09 0.02
Perceived social environmental
Modelling 0.32** 0.22 0.29* 0.33** 0.28* 0.34** 0.38** 0.35* 0.41**0.25 0.36** 0.41**
Active encouragement 0.17** 0.21 0.06 0.17 0.18 0.27*  0.24** 0.33* 0.40** 0.22 0.12 0.28*
Demand family rule 0.22** 0.29* 0.12 0.32* 0.25 0.22 0.15* 0.28 0.18 0.19 0.36** 0.35**
Allow family rule 0.05 0.01 0.14 0.07 0.26* 0.02 0.17** 0.14 0.15 0.27* 0.28* 0.04
Perceived physical environmental
Availability at home 0.27** 0.18 0.35** 0.38** 0.24 0.18 0.16* 0.29* 0.30** 0.14 0.37** 0.04
Availability at school & leisure 0.16** 0.23 0.12 0.24 0.17 0.07 0.21** —0.06 0.22 0.20 0.03 0.21

All — all countries included; N — Norway; S — Spain; P — Portugal; D — Denmark; B — Belgium.

*, P<0.05; **, P<0.01.
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correlates of fruit and vegetable intake in children.
Moreover, these studies used different scales and
constructs and included different and more items, which
may bias a fair comparison. Domel et al."® reported test—
retest Pearson correlations between 0.67 and 0.83 for fruit
preferences and between 0.69 and 0.72 for vegetable
preferences. In the present study a test—retest ICC of 0.85
was found for fruit preferences, ranging between 0.78 and
0.88 for the five countries, and a test—retest ICC of 0.82 for
vegetable preferences that ranged between 0.74 and 0.84
for the five countries. In another study Domel et al.*®
reported a test—retest correlation of 0.74 for outcome
expectations related to fruit and vegetable consumption
among 4th- and 5th-grade children. This is in accordance
with our results found for the present attitude scale that
included two outcome expectations (feeling good and
give energy). Cullen et al.** reported test—retest Pearson
correlations ranging between 0.19 and 0.75 for different
scales measuring family and peer influences on fruit, juice
and vegetable consumption in children, which are rather
low compared with the values found in the present study.
The only available European study among Norwegian 6th
graders® reported test—retest correlations ranging from
0.51 to 0.79. In conclusion, the test—retest reliability of the
present questionnaire was comparable or sometimes
better than those seen in previously published reports.
The slightly older age of our subjects may be responsible
for these somewhat better scores, but our stepwise
systematic questionnaire development procedure may
also be part of the explanation.

The internal consistency of the scales seen in this
study was not very high. This may be attributable to the
fact that only two or three items were used to measure
each construct. Previous studies using more items per
scale reported generally higher Cronbach «
values'®?°%%3°  However, these studies mainly focused
upon a smaller selection of potential determinants of
fruit and vegetable consumption in children'***%* In
questionnaire development there is always a trade-off
between precision and extensiveness within potentially
important constructs and the wish to include measures
of as many potentially important constructs as possible.
In the Pro Children Study we chose to include
measures of individual, social environmental and
perceived physical environmental factors that may
influence fruit and vegetable intakes. This meant that
most constructs had to be assessed with only a few
questionnaire items. On the other hand, we used a
stepwise approach to select these items. It is to be
expected that including more items per construct would
increase the internal consistency of the scales and may
also further improve the construct validity of the
measurement, but may be expected to be a barrier for
school-based administration.

The self-efficacy scale for both fruit and vegetables was
the only scale with a low and insufficient Cronbach’s «

https://doi.org/10.1079/PHN2004673 Published online by Cambridge University Press

I De Bourdeaudhuij et al.

coefficient (<0.50) for the total sample. This scale
consisted of two opposite items: ‘It is difficult for me to
eat fruit/vegetables every day’ and ‘If 1 decide to eat
fruit/vegetables every day, I can do it’. Before computing
the scale, the first item was reversed. The two items
succeeded each other in the questionnaire and it is
possible that this confused the children and led to
inconsistent responses. Problems with this self-efficacy
scale were especially prominent in Portugal and Norway.
In Belgium, a considerably lower a value was found for
availability of fruit and vegetables away from home
compared with the other countries. As this suggests that
there is only a weak relationship between the three items
in that country, the separate items — rather than the
composite index — should be used in future studies.

The predictive validity of fruit and vegetable determi-
nant scales was in general moderate to good. For personal
determinants the predictive validity ranged from —0.20 to
0.54 for fruit and from —0.16 to 0.54 for vegetable intake.
The perceived social environmental and physical environ-
mental determinants showed lower correlations ranging
from 0.05 to 0.38. However, compared with the few
studies investigating predictive validity in this age group,
the associations in the present study are considerably
higher. Other studies reported correlations typically
around 0.20, and not higher than 0.391920:21:30 " Thege
correlations can only be considered as a first measure of
association between the scales and fruit and vegetable
intake. Multivariate model building will be done in a
further study including representative samples of all
participating countries.

A limitation of the present study is that convenience
samples and not representative samples were used in the
different countries. In addition, response rates were lower
in the northern countries due to fewer completed
informed consent forms by the parents. These factors
could have affected the interpretation of the results.

We can conclude that the questionnaire provides a
reliable and valid tool for assessing personal, social and
environmental correlates of fruit and vegetables intake in
10—11-year-olds. This tool is reliable and valid for studying
determinants of fruit and vegetable intake and for
evaluating nutrition education programmes in this age

group.
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