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Abstract

Objectives: To evaluate the long-term effects of the Schoolgruiten Project, a Dutch
primary school-based intervention providing free fruit and vegetables (F&V). In
addition, we assessed whether children’s appreciation of the project mediated
these intervention effects.

Design and methods: Participating schoolchildren (mean age 9-9 years at base-
line) and their parents completed parallel questionnaires at baseline, at 1-year
and at 2-year follow-up, including questions on usual F&V intake of the child,
potential behavioural determinants, their appreciation of the project and general
demographics. Primary outcomes were usual F&V intakes as assessed by parent
and child self-reported food frequency measures. Secondary outcome measures
were taste preference, knowledge of daily recommendations, availability and
accessibility for fruit intake. Multilevel linear regression analyses were used to
assess differences at second follow-up adjusted for baseline values between
control and intervention groups.

Subjects: Reports were available for 346 intervention children (148 parents) and
425 control children (287 parents).

Results: Both child and parent reports indicated that the intervention group had a
significantly higher fruit intake at 2-year follow-up (difference, servings/d: 0-15;
95% CI 0-004, 0-286 for child reports; 0-19; 95% CI 0-030, 0-340 for parent
reports). No significant effects on vegetable intake were observed. Significant
positive intervention effects were also found for knowledge of fruit recommen-
dations among boys. Some evidence was found for partial mediation analyses of
the effects on fruit intake.

Conclusion: The present study indicates that the Schoolgruiten scheme was
effective in increasing children’s fruit intake and that appreciation of the project
partially mediated this effect.
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Primary schools

Since most children in Western countries, including The
Netherlands, do not comply with recommendations for
fruit and vegetable (F&V) intake, several interventions
promoting F&V consumption have been implemented.
One of the Dutch interventions is the Schoolgruiten
Project. Schoolgruiten is a Dutch acronym for ‘school fruits
and vegetables’ and is the largest-scale free F&V scheme for
Dutch primary-school children. The main strategy of this
project is to improve accessibility of F&V at school by
providing a serving of fruit or vegetable for free to all
children twice weekly. The Schoolgruiten Project is meant
to grow into a nationwide campaign for primary-school
children, but started with a pilot phase in which the inter-
vention was tested in a controlled design, to inform further
improvement of the intervention or justify further imple-
mentation. Effect evaluation at 1-year follow-up showed
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mixed results, i.e. a significantly higher vegetable intake
(difference of 20-7g/d) for children of non-Western
ethnicity and a significantly higher fruit intake for children
of Dutch ethnicity (difference of 0-23 pieces/d), both
based on child reports. No significant effects on intake were
observed based on parent reports. Significant positive
intervention effects were also found for perceived accessi-
bility among children of non-Western ethnicity, and for
parent-reported taste preference of their child among
children of non-Western ethnicity and boys of Dutch
ethnicity'".

Nutrition behavioural change interventions such as
Schoolgruiten can only have an impact on health if effects
are maintained or improved over time and longer-term
evaluations are therefore warranted. Furthermore, to
inform future intervention schemes, it is of additional
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importance to explore possible mediators of intervention
effects, i.e. to identify effect-enhancing characteristics of
the intervention. Previous research indicated that chil-
dren’s appreciation of the project was associated with
intervention effects'®.

The current study assessed the 2-year follow-up effects of
the Schoolgruiten F&V scheme on intake and potential
behavioural determinants (knowledge of recommended
intake levels, taste preferences, availability and accessibility
of F&V at home)>®, and explored whether children’s
appreciation of the project mediated these intervention
effects. We hypothesized that the children of the intervention
group would have higher F&V intakes and more positive
scores on the main determinants of F&V than the children
of the control group. Furthermore, we hypothesized that
children in the intervention group would report higher
appreciation for F&V-promoting projects than children in
the control group and, additionally, that children’s appre-
ciation of the project would mediate the intervention effects.

Methods

The Schoolgruiten Project

Since earlier studies and reviews indicated that taste
preferences, availability and accessibility are important
determinants of F&V consumption among children‘*®
and because intakes should be promoted through chan-
ges in such presumed mediators”’, the main strategies
within the Schoolgruiten Project targeted these factors.

The main component of the Schoolgruiten Project was
an F&V scheme improving the availability, accessibility
and exposure to F&V at school. The children in the
intervention group received a piece of fruit or ready-
to-eat vegetables (cherry tomatoes, baby carrots) for free
twice a week during a fruit break. The aim of the
Schoolgruiten Project was that all children eat the piece of
fruit or vegetable together in their own classroom. Apart
from increasing availability and accessibility, this F&V
scheme was also supposed to increase the children’s
exposure to F&V. Repeated exposure is an important
determinant of taste preferences®.

Additionally, a school curriculum developed and
carefully pre-tested by the Netherlands Nutrition Centre
Foundation, aimed at increasing knowledge and skills
related to F&V consumption, was offered to the inter-
vention schools. The schools were not obliged to use this
curriculum, but they were strongly encouraged to do so.

Recruitment of the schools and study sample

The Schoolgruiten Project was implemented in seven
cities in The Netherlands. These cities were indicated by
the Dutch Ministry of Public Health, Welfare and Sport.
Because of time and financial constraints only two of
these cities were included in the evaluation study. These
were one big city (The Hague) in the western part of the
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Netherlands and a smaller town (Almelo) in the eastern
part. Therefore these cities represent different parts of
The Netherlands and have very distinct characteristics,
The Hague being a major city while Almelo has more
rural characteristics.

The design of the evaluation study was quasi experi-
mental, with a pre- and post-test, and an intervention and
control group. Since the intervention cities were decided
upon by the authorities, no randomisation was possible.
The Schoolgruiten research group selected three control
cities: Zoetermeer and Leidschendam close to The Hague,
and Hengelo, which is close to Almelo. In the western
region it was nessecary to select two control cities in
order to recruit enough children.

All fourth grades (9-10 years) from primary schools in
the five cities were eligible for participation at baseline,
and schools were randomly approached by telephone
and invited to participate in this survey. Recruitment
ended when fifty-five primary schools had agreed to
participate in the survey, of which thirty-one were inter-
vention schools and twenty-four were control schools,
ensuring a sample of at least 600 children of the 4th grade
in the intervention as well as in the control group.

For one city (Hengelo) records were kept to assess
school willingness to participate. Sixteen schools were
invited to participate in that city of which half agreed
immediately, four refused and another four schools had
to consult their external school board before confirming
participation. Only the eight schools that agreed imme-
diately were included in the study. Similar procedures
and rates of agreement were found in the other cities.

The baseline survey was conducted prior to the start of
the intervention. First follow-up among the same children
was exactly one year later and second follow-up was
conducted exactly two years later. The baseline survey was
conducted in The Hague, Zoetermeer and Leidschendam
(western region) in the spring of 2003 and in Almelo and
Hengelo (eastern region) in the autumn of 2003.

For this study both children as well as their parents
completed questionnaires about the child’s intake,
potential determinants, general demographics and their
general opinion about the Schoolgruiten Project.

Procedure

Children completed the questionnaire within one school
hour guided by their own teacher in their classroom,
based on a written administration protocol provided by
the research staff. The children brought home a parent
questionnaire to be completed preferably by the parent
usually taking care of the child’s meals. The children got a
small gift when they returned the completed parent
questionnaire.

All fourth graders who were present on the day and
hour of administration completed the questionnaires at
baseline (1328 children, response rate of 100%; 1070
parents, response rate of 81 %).
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Five schools were not willing to participate any longer
at first follow-up, resulting in fewer children (7 1140,
response rate of 86%) and parents (7 931, response rate
of 70%). Six schools were no longer willing to participate
at second follow-up, again reducing the number of chil-
dren (72 792, response rate of 60%) and parents (1 431,
response rate of 32 %).

Finally, a total of 346 intervention and 425 control
children had valid self-reported data for all three mea-
surements and were included for analyses. Children with
valid self-reported data on fruit and/or vegetable intake at
baseline but not at first or at second follow-up were
considered as dropouts. Dropout was due to the loss of
five schools at first follow-up (72 112) and the loss of six
schools at second follow-up (7 91) and because children
moved to other places or schools, did not graduate to the
next grade, were sick on the day of administration at first
(72194) or second follow-up (72 115), or had missing F&V
reports at first (72 23) or second follow-up (72 22).

Regarding parents, data were available for 148 inter-
vention parents and 287 control parents. Dropout was due
to the loss of five schools at first follow-up (72 105) and the
loss of six schools at second follow-up (72 90), parents who
moved, had a child who did not graduate to the next grade
or who was sick at the day of administration, and parents
who refused to complete the questionnaire at first (72 218)
or second follow-up (72 218), or had missing F&V reports at
first (n 2) or second follow-up (7 2).

Responses were treated anonymously and confi-
dentiality was ensured. The Schoolgruiten study was
approved by the Netherlands Organization for Health
Research and Development (ZonMw) Program for Pre-
vention and the World Cancer Research Fund.

Questionnaires

Separate questionnaires for children and parents were
developed, both based on and thus similar to the vali-
dated questionnaire of the Pro Children Study®'®. By
parallel questions in the two questionnaires, the usual
intake of F&V among the children was assessed with the
Pro Children food frequency questions. Potential deter-
minants of F&V, such as taste preference, knowledge of
recommendations, accessibility and availability, were
assessed with questions similar to those used in the Pro
Children Study®.

The parent questionnaire also included questions on
the parent’s country of birth, level of education, age,
child’s age and number of siblings. Information on the
country of birth of parents was used to make distinctions
between children of Dutch, non-Western and non-Dutch
Western ethnicity'"”. Educational level was divided into
three categories based on the highest educational level of
one of the parents (primary school or pre-vocational
training = low; high school or medium-level vocational
training = medium; high-level vocational training, college
or university training = high).
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A more detailed description of the questions and
answer alternatives of both questionnaires has been
published previously'?.

Appreciation of the project

To assess children’s appreciation of the project or of an
F&V-promoting project in general, one open question
was included in the child questionnaire in both the
intervention and the control group. At baseline the
question was ‘Do you think it is a good idea for ready-
to-eat F&V to be provided at your school?” In the control
group the question was the same at both follow-ups, but
in the intervention group the question was adapted at
both follow-ups to “What do you think about the project
Schoolgruiten?” The answers were re-coded to a three-
point scale: negative (—1), neutral (0) and positive (+1).

Statistical methods

Since in the present project both child- and parent-report
data were available and it is not clear which data are
most valid and sensitive for evaluation of school-based
interventions'*'¥ | all analyses were performed on both
data sets.

We used a complete cases design and therefore included
only children and parents who had valid fruit intake or
vegetable intake on all three measurements. Quitting the
study was not a conscious decision of the child, but a result
of circumstances not influenced by the child, e.g. moving
to another school or town, not graduating to the next grade
or a decision of the school board to quit the study.

Selective dropout bias and selective parent participa-
tion bias were assessed by logistic regression analyses
with gender, ethnicity, parent educational level, region
of residence of the children (categorical variables) and
intake of fruit or vegetables at baseline (continuous
variables) as independent variables and dropout (1 = yes,
0 =no) as the dependent variable.

Means, standard deviations and percentages were cal-
culated to describe the key variables.

To describe unadjusted outcomes, paired-sample £ tests,
¢ tests for independent samples, paired Wilcoxon tests and
X° tests were used. To assess the adjusted effect of the
intervention regarding the primary outcomes, multilevel
linear regression analyses were performed to compare
fruit or vegetable intakes at second follow-up (dependent
variable) between intervention and control groups (dichot-
omous independent variable, scored as 1 and 0, respec-
tively). A multilevel analysis was used to take into account
that effects may cluster within schools/classes. Analyses
were further adjusted for children’s age, gender, parents’
education level, region of residence and baseline intake
levels. The estimated regression coefficient reflects the
adjusted difference in fruit/vegetable consumption at
second follow-up between the intervention and control
group. The residuals of the regression analyses were
checked for normality and were considered as acceptable.
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Effect modification by gender, ethnicity, educational
level and region of residence was assessed by including
gender X group, ethnicity X group, educational level X
group and region of residence X group interaction terms
in the model. When these terms approached significance
(P<0-05), analyses were stratified.

Intervention effects on the main determinants of F&V
intake, which were all categorical variables, were asses-
sed by means of multilevel multinomial regression ana-
lyses, as suggested by Twisk and Proper(14). Therefore,
newly categorical variables were constructed, with three
categories which were defined by the scores on baseline
and second follow-up. The categories were: the ‘stable
high and increased’ group (=the reference group (0)),
the ‘stable low’” group (1) and the ‘decreased’ (2) group.
Again, group (intervention=1, control=0) was the
independent variable and the analyses were adjusted for
children’s age, gender, education level of the parents and
region of residence. The estimated odds ratios reflect the
odds for the intervention group of being in the specific
category compared with being in the reference category

Mediator
(appreciation of the project)

Outcome variable
(F&V intake)

Independent variable

(intervention)
C

>

Fig. 1 Mediation model used to evaluate the long-term effects
of the Schoolgruiten Project, a Dutch primary school-based
intervention providing free fruit and vegetables (F&V)

NI Tak et al.

(=stable high/increased). When cells for the multinomial
logistic regression analyses include a small number, no
reliable odds ratios can be estimated. Five per cent of the
total sample or less was considered as a small number
and in that case three categories were merged into two
categories to solve this problem.

Regression analyses were further used to identify
mediation by the appreciation of the project. Several
authors describe criteria that must be met for a variable to
be considered a mediator”>®_ In the present study this
implies that (see Fig. 1): (i) the independent variable
(intervention) must be independently associated with the
presumed mediator (appreciation of the project; path A);
(iD) the presumed mediator must be independently asso-
ciated with the dependent variable (F&V intake; path B);
(iii) the intervention must be associated with F&V intake
(path ©); and (iv) the association between the interven-
tion and F&V intake must decrease substantially when
adjustment is made for appreciation of the project. To
determine the associations between the potential mediator
and F&V intake, mediator models, controlled for inter-
vention, were applied.

The descriptive and unadjusted data analyses were per-
formed using the SPSS statistical software package version
14-0 (SPSS Inc., Chicago, IL, USA, 1999). The multilevel
analyses were conducted using MLwiN software version
2:01". The significance level was set at P<0-05.

Results

Dropout and non-participating parents

Owing to the loss of eleven schools (eight interven-
tion schools and three control schools), selective dropout
was found for children in the intervention group (child

Table 1 Characteristics of the study population at baseline (child data): participants in the Schoolgruiten Project, a Dutch
primary school-based intervention providing free fruit and vegetables

Intervention group

Control group

Characteristic n Mean or % SD n Mean or % SD P-value*
Age of the children (years) 346 101 0-6 425 9-:9 0-5 0-162
Age of the parents (years) 249 38-1 5-2 361 40-1 4-9 0-472
Gender (%)
Boys 148 42-8 198 46-6 0-290
Girls 198 57-2 227 53-4
Ethnicity (%)
Native Dutch children 135 39-0 301 70-8 <0-001
Children of Western ethnicity 18 52 16 3-8
Children of non-Western ethnicity 193 55-8 108 254
Educational level of the parents (%)
Low 110 36-3 69 171 <0-001
Moderate 108 35-6 153 38-0
High 85 281 181 44-9
Number of siblings (%)
0 26 84 31 7-5 0-117
1 129 41-6 208 50-5
2 80 25-8 94 22-8
=3 75 24-2 79 19-2

*As estimated by the x* test (independent categorical data).
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Characteristics of the participants B é
As shown in Table 1, the study sample consisted of £ ol ®Rv o
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in the control group. The majority of the children were of g % clog,
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higher child-reported fruit intake in the intervention than g g N
in the control group (Table 2), which remained significant 3 el 82222
after adjustment for potential confounders (difference, o % ©©
pieces/d: 0-145, 95% CI 0-004, 0-286; Table 3). Results = 25| XQvo
of the parent-reported data support these observations 8 S| ? N
(adjusted difference, pieces/d: 0-185, 95% CI 0-030, g _

0-340; Tables 2 and 3). 5> %
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intake, but after stratification no significant effect sizes Eo § %:‘{%8
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parent-reported data (data not shown). ﬁ IS s g

At second follow-up the children in the intervention £5 59353 Y
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no significant difference was observed after adjustment g 3 222%2 e
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Table 3 Indicators of the effect of the intervention regarding fruit and vegetable (F&V) intake from multilevel regression

analyses conducted on both child reports and parent reports: Schoolgruiten Project, a Dutch primary school-based
intervention providing free F&V

Primary outcomes* n Bt 95% Cl
Child reports on fruit intake (pieces/d) 667 0-145 0-004, 0-286
Parent reports on fruit intake (pieces/d) 423 0-185 0-030, 0-340
Child reports on vegetable intake (g/d) 635 0-67 —7-00, 8-34
Parent reports on vegetable intake (g/d) 407 0-56 -7-72, 8-85

*Analyses are adjusted for children’s age, gender, ethnicity, education level of the parents, region of residence of the children, and

baseline levels of fruit or vegetable consumption.

tB indicates difference in primary outcome in the intervention group compared with the control group.

and empty cells; therefore this group was merged with
the native Dutch group.

According the child-reported data, the unadjusted
results indicated that children in the intervention group
were more likely to know the recommendations for fruit
intake, were more often allowed to take fruit without
asking and also perceived higher fruit availability at home
at second follow-up (Table 4).

After adjustments and stratification (because of a sig-
nificant interaction with gender, P=0-021) a significant
intervention effect was still observed among boys for
knowledge of the recommendations of fruit intake. Fur-
thermore, adjusted analyses showed that children in
the intervention group in the eastern region were more
likely to be in the stable low group for their preferences
for fruit between baseline and second follow-up.

At baseline, 79 % of the parents of all children reported
that their child liked fruit or liked fruit very much.
This proportion did not differ between the intervention and
control group at baseline or at second follow-up (Table 4).
Although the children in the intervention group seemed to
have higher taste preferences at follow-up (unadjusted
analyses, Table 4), adjusted analyses showed that this
difference was not significant (Table 5). Finally, unadjusted
analyses showed that accessibility had increased in both the
intervention group and the control group (Table 4), which
resulted in no significant intervention effect (Table 5).

Mediation analyses

Following the steps of mediation analyses, first we
explored if (i) the intervention was independently asso-
ciated with the appreciation of the project (path A, Fig. 1.
Table 6 shows that the children in the intervention group
(89-7%) appreciated the project more than the children
in the control group (62:5%). Tested in a multinomial
regression model, this association appeared significant;
the children of the intervention group were more likely to
positively appreciate the intervention.

Second, we explored if (i) the appreciation of the project
was independently associated with F&V intake (path B). In
a regression model with two dummies for appreciation of
the project, this association also appeared significant; the
children who appreciated the project positively increased
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their fruit intake. Children’s appreciation of the project was
therefore further explored as a possible mediator.

The last two steps explored (iii) if the intervention was
associated with F&V intake (path C) and (iv) if the asso-
ciation between intervention and F&V intake decreased
substantially when the analysis was adjusted for appre-
ciation of the project. In the regression model to test these
steps, this association appeared also significant. Table 7
shows the change in the regression coefficient for fruit
intake when adjustments were made for appreciation of
the project (step iii). Adding children’s appreciation of the
project to the model, the regression coefficient decreased
from 0-12 to 0-04 (66-4 % decrease; step iv).

Discussion

The present study indicates that the Schoolgruiten Project
had a small but significant positive effect on children’s
fruit intake, supported by child- and parent-reported data.
This is in accordance with the findings of other inter-
vention studies, such as the European Pro Children Study
and the Norwegian Fruit and Vegetables Makes the Marks
(FVMM) project, which observed somewhat higher effect
sizes®>*Y at longer-term follow-up.

Unfortunately, in the current study, the regression
coefficients for vegetable intake were very small and not
significant. This may be due to the difficulty of increasing
vegetable intake levels in the school environment in The
Netherlands. Within Dutch eating habits, vegetables are
eaten at the main (evening) meal, i.e. in the home
environment. No school meals are offered in Dutch
primary schools, which makes promotion of vegetable
consumption during school hours more difficult. In a
country like Sweden, where school meals are offered and
have to comply to dietary recommendations, a higher
consumption of vegetables at school is possible®®”. To
increase vegetable consumption among Dutch children
involvement of the parents is of key importance; for
example, with newsletters and homework assignments
for both parents and their children to perform together'®.

Contrary to the Pro Children Study and FVMM project,
the Schoolgruiten Project was initiated outside an academic
centre; it was planned, developed and implemented by a
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Table 6 Appreciation of the project or a fruit and vegetable (F&V)-promoting project in general for both the intervention
and control groups, at baseline and at second follow-up: Schoolgruiten Project, a Dutch primary school-based inter-

vention providing free F&V

Intervention group

Appreciation of the project or an

Control group

F&V-promoting project in general n % n %
Baseline measurement
Negative 25 81 91 23-4
Neutral 22 71 52 13-4
Positive 261 84-7 246 63-2
Second follow-up
Negative 17 5-6 74 19-3
Neutral 14 4-6 70 18:2
Positive 271 89-7 240 62-5

Table 7 Effect of adjustment for appreciation of the project or a fruit and vegetable (F&V)-promoting project in general,
as mediator in the association between intervention and fruit intake at second follow-up: Schoolgruiten Project, a Dutch

primary school-based intervention providing free F&V

Regression coefficient 95% Cl %
Unadjusted effect-size of fruit intake 612 0-144 0-00, 0-29
Adjusted effect-size of fruit intake 612 0-116 —-0-03, 0-27 -19-4
+ Appreciation of the project at second follow-up 612 0-039 -0-11, 0-19 —66-4

public—private partnership of the Netherlands Nutrition
Centre Foundation with the promotion office of the Dutch
F&V producers. This partnership did try to combine inter-
vention strategies that were tailored to important mediators
of F&V intake in primary-school children, but, because of
time constraints, was not able to work carefully according
to established planning models for health promotion such
as the Intervention Mapping protocol, as was done for the
Pro Children intervention®”, for example.

The Schoolgruiten intervention aimed at different
determinants of F&V: increasing taste preference, avail-
ability and accessibility of F&V through the free delivery
of F&V at school and improving knowledge about the
recommended intake levels of F&V through the school
curriculum. We found that knowledge of recommended
intake levels was improved among boys in the interven-
tion group at second follow-up, probably as a result of
using the curriculum materials. Unfortunately, we found
no effects on perceived accessibility or availability, while
we found some effects on perceived accessibility at first
(short-term effects) follow-up™”. Furthermore, no effects
were observed on potential behavioural determinants in
the parent-reported data.

Mediation analyses supported previous findings that
children’s appreciation of the project was associated
with the intervention effects on fruit intake. This result
suggests that children should be consulted in the devel-
opment of school-based interventions so that apprecia-
tion of the programme is promoted, in order to optimize
intervention effects.

Evaluation of school-based healthful nutrition promo-
tion interventions should be based on accurate and valid
assessments of intake levels and mediators of intakes** .

https://doi.org/10.1017/51368980008003777 Published online by Cambridge University Press

Collecting accurate intake data based on observations or
biomarkers is often possible in smaller-scale, carefully
controlled efficacy studies, but not in larger-scale studies
in real-life settings. Collecting blood samples in children
introduces bias because of low participation rates®>2®
FFQ are therefore generally used. However, these ques-
tionnaires rely on participants’ memory and cognition,
which may influence the accuracy of the reported intake;
but this bias is believed to be the same in the control as in
the intervention group. In the present study we used both
child- and parent-reported intake levels for assessment of
effects. The regression coefficients for fruit intake were
approximately the same in both the child-reported data
and the parent-reported data, which makes the evidence
for an intervention effect stronger. Also, the regression
coefficients for vegetable intake were approximately the
same for parents’ reports and children’s reports.

In another publication concerning the same study
population, Tak et al. concluded that the level of agreement
between child-reported F&V intakes and parent-reported
F&V intakes was low at the baseline measurement?. In the
present study the reported intakes at second follow-up
(2 years later) were much more alike, although the
children still reported somewhat higher intake levels. This
result further supports the earlier conclusion that child
and parent reports tend to be more similar for somewhat
older schoolchildren.

A disadvantage of the research design applied in the
present study is that randomisation was not possible, since
the Dutch government had indicated the intervention cities.
Our analyses showed some baseline differences between
intervention and control groups; the fact that schools were
not randomly allocated may have introduced bias. Notably,
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the baseline difference for the parent-reported vegetable
intake was significant. An explanation could be that there
were relatively more children with a non-Western ethnicity
in the intervention group compared with the control group.
Tak et al’’ concluded elsewhere about this project that
children with non-Western ethnicity reported higher vege-
table consumption than children with Dutch ethnicity.
Therefore, we adjusted all analyses for baseline differences
to solve this problem. However, it may still have affected
the results of the intervention since it was more difficult to
further increase the vegetable intake among the children of
the intervention group compared with the children from
the control group.

Another bias may have occurred due to some selective
dropout; however, loss to follow-up was not a con-
sequence of an autonomous decision of the child, but
was primarily caused by dropout of eight schools and in
some cases based on parental decisions.

Conclusion

The present study provides some evidence that the School-
gruiten intervention was effective in increasing children’s
fruit intake and increasing the knowledge of recommended
intake levels among boys at 2-year follow-up, and confirms
results from earlier studies indicating that school-based F&V
schemes with additional school curriculum activities can
have significant effects. Furthermore, children’s appreciation
of the project appeared to mediate the intervention effects
for fruit intake and future interventions should take this into
account in order to achieve positive intervention effects.
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