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Abstract

Objective: To evaluate the effect of a primary school-based intervention providing
free fruit and vegetables (F&V), separately for children of Dutch and of non-
Western ethnicity.

Setting: Primary schools in two regions (west and east) in The Netherlands.
Design and methods: Participating schoolchildren and their parents completed
questionnaires at baseline and 1 year later, including questions on usual F&V
intake, potential determinants and general demographics. Primary outcomes
were the usual fruit intake and the usual vegetable intake as assessed by parent-
and child self-reported food frequency measures. Secondary outcome measures
were child- or parent-reported taste preference, knowledge of daily recommen-
dations, availability, and accessibility for fruit intake. Multilevel regression
analyses were used to assess differences at follow-up adjusted for baseline
values between the control and intervention group using both child and
parent reports.

Subjects: Five hundred and sixty-five children of Dutch ethnicity and 388 children
of non-Western ethnicity (mean age 9.9 years at baseline) and their parents.
Results: Children of non-Western ethnicity in the intervention group reported a
significantly higher vegetable intake (difference =20.7 gday™", 95% confidence
interval (CD = 7.6-33.7). A significant positive intervention effect was also found
for fruit intake for children of Dutch ethnicity (difference = 0.23 pieces day™, 95%
CI =0.07-0.39). No significant effects in intake were observed based on parent
reports. Significant positive intervention effects were also found for perceived
accessibility among children of non-Western ethnicity, as well as for parent-
reported taste preference of their child among children of non-Western ethnicity
and boys of Dutch ethnicity.

Conclusion: Providing children with free F&V had some positive effects on child-
reported intakes and important correlates of intakes.
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Ethnic differences

In many Western countries including The Netherlands,
schoolchildren often do not comply with dietary recom-
mendations. Notably, as shown in a recent European
study, fruit and vegetable (F&V) intakes are lower than
national guidelines'?.

Epidemiological evidence for an association between
eating enough F&V and decreased risk for chronic
metabolic diseases like obesity, hypertension and dia-
betes mellitus type 2 is convincing®*. Therefore, various
interventions have been developed aiming to increase
F&V intakes among children. Food habits acquired in
childhood to a certain extent track into adolescence
and adulthood’, arguing for the promotion of adequate
F&V consumption among schoolchildren®™®. Moreover,
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behavioural habits in children may not be as firmly rooted
as in adults’.

The Dutch recommendations for F&V intake for 10-12-
year-old children are two pieces of fruit (about 200-250 g)
and 150-200g of vegetables per day'’. In The Nether-
lands, a number of interventions have been developed to
promote compliance to these recommendations''. The
largest-scale Dutch intervention is ‘Schoolgruiten’, which
is a Dutch acronym for ‘school fruits and vegetables’. The
Schoolgruiten Project is meant to grow into a nationwide
campaign for primary-school children, but started with
a pilot phase in which the intervention was tested in a
controlled design, to inform further improvement of the
intervention or justify further implementation.
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In The Netherlands, especially in the major cities in the
western part of the country, a growing minority, in some
cities up to 50% of the children, has a non-Western
background; at least one of their parents was born in
a non-Western country, especially Morocco, Turkey,
Surinam or the Netherlands Antilles. Evidence suggests
that these children have different eating patterns,
including different F&V intakes, than children of Dutch
ethnicity'*'°. Furthermore, intervention studies hardly
ever look at differential effects according to such factors
as ethnicity, while it is important to explore such possible
moderators to identify special interest groups. Since the
Schoolgruiten Project was not specifically tailored to
ethnic minority groups, and because some of these
minority groups have higher mean intake levels, it might
be expected that the intervention is less effective in
these groups.

In summary, the aim of the present study was to
evaluate the 1-year follow-up effect of the Schoolgruiten
Project regarding F&V consumption and important cor-
relates'” of F&V consumption among European school-
children'®?! i.e. knowledge of recommendations, taste
preferences, availability and accessibility. This was done
separately for children of Dutch and of non-Western
ethnicity. Furthermore, interactions with gender and
educational level of the parents were explored, and fur-
ther stratification was carried out accordingly. We hypo-
thesised that the intervention would have a significant
effect on F&V intakes and that the intervention would be
less effective among the children of non-Western ethnicity
compared with the ethnic Dutch children.

Methods

The Schoolgruiten Project
Since earlier studies and reviews indicate that taste pre-
ferences, 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.
First, availability and accessibility of F&V at school was
improved through an F&V scheme. 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 at the mid-morning break. The aim of the
Schoolgruiten Project was that all children should eat the
piece of fruit or vegetable together in their own class-
room. 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 Center
Foundation that aimed to increase knowledge and skills
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related to F&V consumption, was offered to the inter-
vention schools. The intervention schools were not
obliged to use this curriculum, but they were encouraged
to do so.

Recruitment of schools and study sample

The Schoolgruiten Project was implemented in seven
cities of The Netherlands. These seven cities were indi-
cated 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 The Hague, a major city in the west of The
Netherlands, and Almelo, a medium-sized city in the east.

The design of the evaluation study was quasi experi-
mental, with a pre- and post-test, and an intervention and
a control group. Since the intervention cities were deci-
ded upon by the authorities, no randomisation was pos-
sible. The Schoolgruiten research group selected three
control cities: Zoetermeer and Leidschendam close to The
Hague, and Hengelo, which is close to Almelo.

Participating children were from the 4th grade (age
9-10 years)**. All 4th grades from primary schools in the
cities were eligible for participation, and schools were
randomly approached by telephone and invited to parti-
cipate in this survey. Recruitment ended when 50 schools
had agreed to participate, 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 measurement was conducted before the
intervention started and the follow-up measurement was
conducted exactly one year later. The baseline survey was
conducted in The Hague, Zoetermeer and Leidschendam
in the spring of 2003 and in Almelo and Hengelo in the
autumn of 2003.

For the evaluation study both the children and their
parents completed questionnaires about the child’s intake
and potential determinants, allowing evaluation based on
child as well as parent reports.

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.

At baseline and follow-up the children brought home a
parent questionnaire to be completed preferably by the
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parent who usually took care of the child’s meals. The
children received a small present when they returned the
completed parent questionnaire.

All children of the 4th grade who were present on the
day and hour of administration completed the ques-
tionnaires — 1328 children (100%) and 1070 parents at
baseline (response of 81%). Five schools were no longer
willing to participate at follow-up, resulting in fewer
children at follow up — 1140 children (86%) and 931
parents (response of 70%). Since the study purpose was
to evaluate the 1-year follow-up effects of this interven-
tion, only the children who completed the questionnaire
at baseline and follow-up were included for analyses.
Furthermore, only children who completed all questions
on fruit intake or all questions on vegetable intake were
included in analyses for fruit or vegetables. The same
applied for the parental reports of the child’s F&V intake.

A total of 565 (232 intervention and 333 control) chil-
dren of Dutch ethnicity and a total of 388 (268 interven-
tion and 120 control) children of non-Western ethnicity
were included for analyses. Children with valid self-
reported data on fruit and/or vegetable intake at baseline
but not at follow-up were considered as dropouts.
Dropout was due to the loss of five schools (12 =112), and
because children moved to other places or schools, did
not graduate to the next grade, were sick on the day of
administration at follow-up (7= 194) or had missing F&V
reports at follow-up (7= 23). Children of Western ethni-
city (= 46) were not taken into account in all analyses.

Regarding parents, data were available for 458 (195
intervention and 263 control) parents of children of Dutch
ethnicity and 247 (160 intervention and 87 control) par-
ents of children of non-Western ethnicity. Parent data of
children of Western ethnicity (2= 37) were excluded for
this study. Dropout was due to the loss of five schools
(n=806), parents who moved, parents who had a child
who did not graduate to the next grade or who were sick
on the day of administration, parents who refused to
complete the questionnaire at follow-up (7= 240) and
missing F&V intake reports (72 = 2).

Questionnaires

Separate questionnaires for children and parents were
developed, both based on the validated Pro Children
questionnaires®>%°. By parallel questions in the two
questionnaires, the usual intake of F&V among the chil-
dren was assessed with the Pro Children food frequency
questions®>%°. Taste preference, knowledge of recom-
mendations, accessibility and availability of fruit were
assessed with questions similar to those used in the Pro
Children Study®>2®. The parent questionnaire also inclu-
ded 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
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and non-Dutch Western ethnicity (Europe (excluding
Turkey), North America, Oceania, Indonesia or Japan),
according to the definition of the Dutch Institute of
Statistics®”. When at least one of the parents was born in a
non-Western country the child was considered as of non-
Western ethnicity. Based on the highest educational level
of one of the parents, a division into three groups (low,
primary school or pre-vocational training; medium, high
school or medium-level vocational training; high, high-
level vocational training, college or university training)
was performed.

A more detailed description of the questions and
answer alternatives of the questionnaire has been pub-
lished previously®.

Statistical analyses

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
datasets.

Selective dropout and selective parent participation
were assessed by logistic regression analyses with gender,
parent educational level, region of residence of the chil-
dren (categorical variables) and consumption of fruit
or vegetables at baseline (continuous variables) as
independent variables. Means, standard deviations (SDs)
and percentages were calculated to describe the key
variables.

To describe unadjusted outcomes, paired samples
tests, t-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 regression analyses were performed to com-
pare fruit or vegetable intakes at follow-up (dependent
variable) between the intervention (1) and the control
group (0) (dichotomous independent variable). A multi-
level analysis takes into account that effects may cluster
within schools/classes. Analyses were further adjusted for
children’s age, gender, parental education level, region of
residence, and baseline intake levels. The estimated
regression coefficient reflects the adjusted difference in
fruit/vegetable consumption between the intervention
and control group. The residuals of the regression ana-
lyses were checked for normality and were considered
acceptable.

Effect modification by gender and educational level
was assessed by including gender X group or educational
level X group interaction terms in the model. When these
terms approached significance (P<0.10), analyses were
stratified.

As suggested by Twisk and Proper”, the change
between baseline and follow-up in the categorical vari-
ables was assessed by means of multilevel multinomial
logistic regression analyses. For these analyses the

9
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dependent variables were newly constructed categorical
variables, with three categories, which were defined by
their scores on baseline and follow-up. The categories
were: ‘stable high/increased’ (reference group, 0), ‘stable
low’ (1) and ‘decreased’ (2). Again, group (interven-
tion =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 significance level was set at P<0.05. The estimated
odds ratios (ORs) reflect the odds of being in the specific
category for the intervention group compared with being
in the reference category (=‘stable high/increased’). The
explorative data analyses were done using SPSS 11.0
(SPSS Inc., 1999). The multilevel analyses were conducted
using MLwiN software (version 2.01)%°.

Results

Dropout and non-participating parents

Children of Dutch ethnicity

Due to the loss of five schools (three control schools and
two intervention schools), selective dropout was found
for parents in the control group (OR=1.69, 95% con-
fidence interval (CD) = 1.14-2.51), for those residing in the
eastern region (child data: OR = 2.54, 95% CI = 1.45-4.43;
parent data: OR=2.48, 95% CI=1.58-3.87) and for
children who reported lower fruit intake at baseline
(OR =0.79, 95% CI = 0.62-0.99).

At baseline, children of Dutch ethnicity of non-parti-
cipating parents were more likely to live in the western
region (OR = 2.86, 95% CI = 1.17-6.94) and to be a boy
(OR = 2.79, 95% CI = 1.23-6.30). At follow-up the gender
difference disappeared, while the difference regard-
ing region of residence remained (OR=2.91, 95%
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CI=1.83-4.62). At follow-up, the children from non-
participating parents were more likely to be in the control
group (OR = 1.70, 95% CI = 1.14-2.55).

Children of non-Western ethnicity

Again, due to the loss of five schools, selective dropout
was found in the control group (child data: OR = 2.65,
95% CI = 1.44-4.85; parent data: OR=1.92, 95% CI=
1.15-3.21), children who reported higher fruit intake at
baseline (OR=1.33, 95% CI=1.04-1.71) and boys
(OR = 1.64, 95% CI = 1.01-2.65).

At baseline, non-participating parents were more likely
to be in the control group (OR=275 95% CI=
1.39-5.45), while at follow-up these parents were more
likely to be in the intervention group (OR = 2.75, 95%
Cl = 1.61-4.67).

Characteristics

Slightly more girls than boys participated (Table 1). The
majority of the children were of Dutch ethnicity. At
baseline, the age of all children ranged between 8.3 and
12.5 years; for parents this was 25.2-61.0 years.

F&V intake (primary outcomes)

Children of Dutch ethnicity

At baseline, the total sample of children of Dutch ethnicity
(intervention and control children together) reported a
mean daily fruit intake of 1.58 (SD = 1.06) pieces and a
mean daily vegetable intake of 97.9 (SD = 44.3) g.

At follow-up the unadjusted analyses showed higher
F&V intake in the intervention than in the control group,
except for the parent-reported fruit intake (Table 2). After
adjustments, it appeared that the intervention group had
significantly higher fruit intake than the control group

Table 1 Characteristics of the study population at baseline (child data)

Children of Dutch ethnicity

Children of non-Western ethnicity

Intervention Control Intervention Control
Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Characteristic n or % n or % P-value* n or % n or % P-value*
Age of the children (years) 232 9.7 (0.5) 333 9.8 (0.5) 0.339 268 10.2(0.7) 120 10.1(0.6) 0.347
Age of the parents (years) 208 39.1 (4.1) 294 40.3 (4.4) 0.401 158 37.0 (5.9) 87 39.0 (6.5) 0.452
Gender

Boys 118 50.9 158 474 0.424 123 459 60 50.0 0.454
Educational level of the parents

Low 39 18.0 51 16.0 0.080 107 50.0 28 25.9 <0.001

Moderate 95 438 115 36.0 66 30.8 43 39.8

High 83 38.2 153 48.0 41 19.2 37 343
Number of siblings

0 23 105 18 5.6 0.108 20 9.0 14 124 0.469

1 112 5141 183 56.4 75 33.6 42 37.2

2 58 26.5 76 23.5 56 25.1 21 18,5

=3 26 11.9 47 145 72 323 36 319

SD - standard deviation.
*Estimated by x? test (independent categorical data).

https://doi.org/10.1017/51368980007000456 Published online by Cambridge University Press


https://doi.org/10.1017/S1368980007000456

Ethnic differences in school F&V promotion

0
Q
S15% o~ < DN N
2|1 2|3 OO DO O~
5| 2|5 o oQ q o~ o
2 o > oot\:;o cooco
(]
) a
QL
2
©
o
ol c
5|6
=z (2| 2] % [N BNy oM~
Els51£18 AN Om O N D
=|a|lo|® NY oo NN~ O
Lle|g| > oos/)o coocoo
3
|8 |2
°
g
2 o = 0~ NS o
= S JTOr A NOod
[5] © JNoor Qo oQC
o > coocoo coocoo
o) o V
-
©
> = oo oN (PEEA)
513152 ®0gs  2°9co
clelz|= SRR RN eI
<
T Al e) S NN © © — N
S| o| o CMON® AN em <
c|lE|L|s -—©0 -0 0
g5 -
@10
o A~ N N~ N AN N~
= a5 N oo~~~
& ) N~ S 5 qj © N
5] = | < oS- < Sr-m©
el ® SRS [SASNEACS
— oG tooq omw
S Sle QO T 0o
= s -—0 0 ~a©d
= -
=
I3 D) — 00 M © AN MO
S S o o Al © - NMO®
=} = o~ A ]
- S cococo cococo
5] 4 v
&
S| a
213 a =) MmO N LR D)
|25 ®© O o5 i DO 5«
o o)) T n
L SoAa S Sr—<©
s|c| 8|2 ISASALUING SN
Lo |L2|§& Q0 © W0 oo~
=>|E|2|& N0 o5 S Rwo
5|5 s --NO -—-®0d&
T |2 - -
S
o)
S| £ e
2= | ol XS © )
2 2l o go.gl\ g“.mo
@ = eTes ecie
S 2| & 5% S a5e
o) =
©
= —
o] S
© <
[ S
< (8]
= = MmO m ™ _©
o 5 © A O N~
5 = NOND OO
c INA D D= NN
c 5] >SN »OD 0 bW
o S — A ~A — A~
E 2
§ kS
o <
<
£ T T g
EA EA @
£ M>,-c%‘ <ﬁ>,-c% oy
o ST 50 2°8E 5o £
eIk ~ °c 2 5
Q (%] -~ o ~ 0 ~ o n ©
< Qo sl L8 o2 9 9
ol SR cQ a0l R
c Logl £290g8 €0
= 582 sg Va0 e-E < T
o goese U8 E=s ®5
a LQxgys0= Exg 0= e
4 SO8xQoo O S8xQa0 =3
S E£ES8S HESSS | (8¢
o O _CcCO08 o_-_CO08 | c oo
=0 =0 O o0
> -:34—-@)0) gj"“d’o’) = e
kel Q&S > g LES5>0 | S5
[0) -~ = < = S 09
c S e > Y= s v D> 2092
© € oo O, Oo_o_ |8=x=x
= ol Q ) o 1S s) [s) =
5 O|lwE-E w et T >
2 | g9t Qt Qgotot | god
I 3 Qg5 9o 29626 |85 o
OClco0agda c02a®a|lElo
Lad Lag Q
~ > O-0-0 O-0 0| 8SER
j- LE)—EL g-Es_-Ex_ ﬁm
2 © EQ)'DCDU Eq)'cq)t) gg
e EI=TL=0= =STQ=0=| 155
© | S Scscoc | old
= ol 0a0a0 Oa0aO |nx +

https://doi.org/10.1017/51368980007000456 Published online by Cambridge University Press

1501

according to the child reports (difference = 0.23 pieces
day™, 95% CI = 0.07-0.39) (Table 3). No other significant
differences were observed.

Children of non-Western etbnicity

At baseline, the total sample of children of non-Western
ethnicity (intervention and control children together)
reported a mean daily fruit intake of 2.02 (SD =1.17)
pieces and a mean daily vegetable intake of 120.6
(SD=066.3) g.

A significant interaction (P=0.084) with parental
educational level was found for child-reported fruit
intake, but after stratification no significant effect sizes
were found in either group (data not shown).

At follow-up the children in the intervention group
reported a significantly higher unadjusted vegetable
intake than the children in the control group (P=0.013)
(Table 2), also after adjustment for the potential con-
founders (difference = 20.7 gday™, 95% CI=7.6-33.7)
(Table 3). No interactions or other significant differences
were found for this subgroup.

Determinants of fruit intake (secondary
outcomes)

Children of Dutch ethnicity

At baseline, 79% of the parents of children of Dutch
ethnicity reported that their child liked fruit or liked fruit
very much. This proportion did not differ between the
intervention and control groups at baseline or follow-up
(Table 4). However, when taking potential confounders
into account, a significant intervention effect was
observed. According to the parent data (but not the child
data), boys in the intervention group were less likely to
have decreased their liking of fruit between baseline and
follow-up (Table 5).

The unadjusted analyses showed an increase in
knowledge of the recommendations for fruit intake in
the intervention group (Table 4), but no effect on knowl-
edge of recommended intake levels was observed in the
adjusted analyses (Table 5). No other effects on the
determinants were observed (Table 5).

Children of non-Western ethnicity

At baseline, 75% of the parents in this subgroup reported
that their child liked fruit or liked fruit very much.
According to the parent data no significant differences for
the determinants of fruit intake were observed between
intervention and control groups (Table 4). We only
observed an increased accessibility of fruit in the control
group at follow-up.

According the child data, the unadjusted results indi-
cated that the intervention group significantly increased
their knowledge of recommendations for fruit intake,
were more often allowed to take fruit without asking and
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Table 3 Indicators of effects of the intervention regarding fruit and vegetable intake from multilevel regression analyses conducted on child
reports as well as parent reports, separately for children of Dutch and of non-Western ethnicity

Primary outcome* n B 95% ClI
Children of Dutch ethnicity

Parent report of fruit intake (pieces day™") 455 0.12 —0.01, 0.24
Child report of fruit intake (pieces day™') 519 0.23 0.07, 0.39
Parent report of vegetable intake (g day™)

Girlst 238 8.03 —1.50, 17.55
Boys 211 1.23 -6.70, 9.16
Child report of vegetable intake (g day™) 504 5.06 —2.29, 12.41

Children of non-Western ethnicity

Parent report of fruit intake (pieces day™) 234 0.09 —-0.16, 0.35
Child report of fruit intake (pieces day™') 301 0.14 -0.11, 0.39
Parent report of vegetable intake (g day™) 226 2.78 —10.03, 15.59
Child report of vegetable intake (g day™) 287 20.68 7.63, 33.72

B — difference in primary outcome in the intervention group compared with the control group; Cl — confidence interval.

* Analyses are adjusted for children’s age, (gender), education level of the parents, region of residence of the children, and baseline levels of fruit or vegetable
consumption.

t A significant interaction for gender between the children of Dutch ethnicity (P = 0.078).

also perceived higher fruit availability at home at follow- A disadvantage of the research design applied in the
up (Table 4. present study is that randomisation was not possible, since

Adjusted analyses on the parent data showed a sig- the Dutch government had indicated the intervention
nificant effect for taste preference only. Children in the cities. Although our analyses indicated very few baseline
intervention group were less likely to have decreased differences between the intervention and control groups,
their preferences for fruit between baseline and follow- the fact that schools were not randomly allocated may
up. In the adjusted child data significant effects were have introduced bias. Another bias may have occurred
found for perceived accessibility (Table 5). due to some selective dropout. However loss to follow-up

was not a consequence of an autonomous decision of the
child, but was primarily caused by dropout of five schools,

Discussion and in some cases based on parental decisions.
Evaluation of school-based healthful nutrition promo-
The present study indicates that the Schoolgruiten Project tion interventions should be based on accurate and valid

had a significant effect on the fruit intake of children of assessments of intake levels and mediators of intakes®.
Dutch ethnicity and on the vegetable intake of children of Collecting accurate intake data based on observations or

non-Western ethnicity, but these effects were found only biomarkers is often possible in smaller-scale, carefully
in analyses based on the child-reported data. controlled efficacy studies, but not in larger-scale studies
A Danish study®! with a follow-up period of 5 weeks in real-life settings. Collecting blood samples in children

also showed positive effects for fruit intake. However, in introduces bias because of low participation rates®*?>,

the Danish study parents had to pay for the daily school Food-frequency questionnaires are therefore generally

F&V. Positive effects of free school F&V delivery were used. Although these questionnaires rely on participants’
reported by Bere et al** based on a study conducted in memory and cognition, which may influence the accuracy
Norway; the intervention group reported an increase of the reported intake, this bias is believed to be the same
of approximately 0.9 portions of F&V at 10 months’ in the control as in the intervention group.
follow-up. The Schoolgruiten intervention aimed at increasing
The effects of the Schoolgruiten Project fall within that availability and accessibility of F&V and we indeed found
same range. The Schoolgruiten Project was initiated out- that perceived accessibility was improved in the inter-
side an academic centre; it was planned, developed and vention group at follow-up, according to the data of the
implemented by a public—private partnership of the children of non-Western ethnicity. We also observed some
Netherlands Nutrition Center Foundation with the pro- favourable positive changes in the intervention group for
motion office of Dutch F&V producers. This partnership taste preference. Unfortunately, we found no effects on
did try to combine intervention strategies that were tai- knowledge of recommended intake levels, although the
lored to important mediators of F&V intake in primary- school curriculum did address these recommendations.
school children, but because of time constraints was not This may be due to the fact that the curriculum was not
able to work carefully according to established planning adopted and implemented by all intervention schools. The
models, as was done, for example, in the similar Pro curriculum materials were used at least once by only

Children intervention®. about 40% of the intervention schools.
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Table 4 Determinants of fruit intake at baseline and at follow-up in the intervention and the control group conducted on parent- and child-reported data, separately for children of Dutch and of

non-Western ethnicity

Intervention group

Control group

Baseline Follow-up Baseline Follow-up Comparison between groupst
Secondary outcome — FRUIT n % n % P-value* n % n % P-value* Baseline Follow-up
Children of Dutch ethnicity
Parent data
Taste of the child
Don'tlike a few 44 22.7 36 18.6 0.006 51 19.4 57 21.7 0.073 0.547 0.018
Like fruit 88 45.3 83 427 132 50.2 137 52.1
Enjoy fruit very much 62 32.0 75 38.7 80 30.4 69 26.2
Knowledge of parent about recommendations for fruit
Too little 18 9.3 23 11.9 0.831 29 11.2 22 8.5 0.254 0.648 0.487
Satisfactory 55 28.4 48 24.7 65 251 66 254
Good 121 62.3 123 63.4 165 63.7 172 66.1
Is the child allowed to take fruit without asking?
No 19 9.8 23 11.9 0.655 28 10.8 14 5.3 0.001 0.664 0.041
Sometimes 29 14.9 25 12.9 46 17.7 38 14.5
Yes 146 75.3 146 75.2 186 71.5 210 80.2
Fruit available at home
Never/sometimes 10 5.2 5 2.6 0.059 6 2.3 9 3.4 0.317 0.107 0.595
Usually 183 94.8 189 97.4 251 97.7 252 96.6
Child data
Taste of the child
Don't/like a few 2 0.9 2 0.9 0.701 2 0.6 2 0.6 0.232 0.478 0.218
Like fruit 60 26.4 57 25.1 71 22.2 61 19.1
Enjoy fruit very much 165 72.7 168 74.0 247 77.2 257 80.3
Knowledge of child about recommendations for fruit
Too little 68 31.6 52 23.0 0.004 78 247 84 26.5 0.602 0.171 0.625
Satisfactory 65 30.2 67 29.6 97 30.7 93 29.3
Good 82 38.2 107 47.4 141 44.6 140 442
Is the child allowed to take fruit without asking?
No 29 12.8 20 8.8 0.007 50 15.9 24 7.5 <0.001 0.018 0.025
Sometimes 61 27.0 48 21.1 114 36.2 101 31.7
Yes 136 60.2 159 70.1 151 47.9 194 60.8
Fruit available at home
Never/sometimes 72 31.7 42 18.5 <0.001 67 21.1 45 14.1 0.004 0.005 0.162
Usually 155 68.3 185 81.5 250 78.9 275 85.9
Children of non-Western ethnicity
Parent data
Taste of the child
Don't/like a few 38 241 33 21.3 0.475 24 28.2 25 28.7 0.643 0.775 0.254
Like fruit 61 38.6 59 38.1 31 36.5 35 40.3
Enjoy fruit very much 59 37.3 63 40.6 30 35.3 27 31.0
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Table 4 Continued

Intervention group

Control group

Baseline Follow-up Baseline Follow-up Comparison between groupst
Secondary outcome — FRUIT n % n % P-value* n % n % P-value* Baseline Follow-up

Knowledge of parent about recommendations for fruit
Too little 19 12.3 18 11.5 0.267 8 9.3 8 9.2 0.696 0.747 0.448
Satisfactory 57 36.8 49 31.2 31 36.0 34 39.1
Good 79 50.9 90 57.3 47 54.7 45 51.7

Is the child allowed to take fruit without asking?
No 3 1.9 4 25 0.137 3 3.5 4 4.7 0.041 0.480 0.526
Sometimes 33 21.0 22 13.9 22 25.9 9 10.6
Yes 121 771 132 83.6 60 70.6 72 84.7

Fruit available at home
Never/sometimes 14 8.9 9 5.8 0.439 7 8.0 6 7.0 0.655 0.816 0.728
Usually 143 91.1 145 94.2 80 92.0 80 93.0

Child data

Taste of the child
Don't/like a few 1 0.4 1 0.4 0.793 0 0 0 0 0.808 0.474 0.458
Like fruit 56 22.3 54 215 20 17.7 19 16.8
Enjoy fruit very much 194 77.3 196 78.1 93 82.3 94 83.2

Knowledge of child about recommendations for fruit
Too little 75 31.8 54 22.0 0.017 32 29.6 33 29.7 0.556 0.205 0.184
Satisfactory 85 36.0 91 37.0 31 28.7 32 28.8
Good 76 32.2 101 41.0 45 41.7 46 415

Is the child allowed to take fruit without asking?
No 9 3.6 3 1.2 0.010 6 5.4 5 4.4 0.695 0.022 <0.001
Sometimes 40 16.1 31 12.4 31 27.7 31 27.4
Yes 200 80.3 215 86.4 75 66.9 77 68.2

Fruit available at home
Never/sometimes 68 27.3 49 19.6 0.009 26 23.2 25 221 0.827 0.412 0.580
Usually 181 72.7 201 80.4 86 76.8 88 77.9

*Estimated by paired Wilcoxon test (paired categorical data).
t+Estimated by x? test (independent categorical data).
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Table 5 Indicators of effects of the intervention regarding determinants of fruit intake from multilevel regression analyses conducted on
parent- and child-reported data, separately for children of Dutch and of non-Western ethnicity

Parent reportt Child reportt

Secondary outcome n OR 95% ClI n OR 95% Cl
Children of Dutch ethnicity
Taste of the child — boys (+girls)

Stable high/increased (2) 146 1.00 - 407 1.00 -

Stable low (1) 40 0.64 0.29-1.44 59 1.30 0.73-2.31

Decreased (0) 30 0.26 0.09-0.71 53 0.91 0.43-1.96
Taste of the child — girls

Stable high/increased (2) 183 1.00 -

Stable low (1) 22 1.14 0.45-2.92

Decreased (0) 34 0.69 0.26-1.86
Knowledge about the recommendations

Stable high/increased (2) 358 1.00 - 317 1.00 -

Stable low (1)+decreased (0) 91 1.43 0.85-2.41 33 1.1 0.52-2.37

Decreased (0) 142 0.82 0.53-1.25
Is the child allowed to take fruit without asking? — boys (+girls)

Stable high/increased (2) 366 1.00 - 173 1.00 -

Stable low (1) 38 1.73 0.85-3.53 37 1.03 0.43-2.46

Decreased (0) 48 1.43 0.75-2.72 33 1.86 0.73-4.71
Is the child allowed to take fruit without asking? — girls

Stable high/increased (2) 177 1.00 -

Stable low (1) 60 0.72 0.39-1.34

Decreased (0) 26 0.41 0.15-1.17
Fruit available at home

Stable high/increased (2) 434 1.00 - 440 1.00 -

Stable low (1)+decreased (0) 13 0.94* 0.27-3.26* 76 1.16 0.62-2.16
Children of non-Western ethnicity
Taste of the child

Stable high/increased (2) 154 1.00 - 239 1.00 -

Stable low (1) 30 0.28 0.11-0.68 31 1.30 0.45-3.75

Decreased (0) 45 0.65 0.31-1.33 31 1.85 0.75-4.57
Knowledge about the recommendations

Stable high/increased (2) 172 1.00 - 186 1.00 -

Stable low (1)+decreased (0) 58 0.74 0.38-1.45 15 0.42 0.12-1.47

Decreased (0) 73 0.78 0.42-1.42
Is the child allowed to take fruit without asking?

Stable high/increased (2) 198 1.00 - 237 1.00 -

Stable low (1) 15 1.48 0.41-5.34 32 0.25 0.11-0.57

Decreased (0) 18 1.42 0.47-4.25 23 0.58 0.20-1.70
Fruit available at home — boys (+girls)

Stable high/increased (2) 86 1.00 - 240 1.00 -

Stable low (1)+decreased (0) 6 0.30* 0.05-1.83* 57 0.54 0.28-1.03
Fruit available at home — girls

Stable high/increased (2) 129 1.00 -

Stable low (1)+decreased (0) 8 1.47 0.24-9.13

OR — odds ratio for comparison with the control group; Cl — confidence interval.
Analyses are adjusted for children’s age, gender, region of residence of the children, and educational level of the parents.

*Not adjusted for educational level of the parents, because of empty cells.

t Parent data — for children of Dutch ethnicity, taste — an interaction () between intervention X gender (P=0.062) in the ‘decreased’ group; for children of non-
Western ethnicity, availability — an interaction () between intervention X gender (P = 0.054).
$ Child data — for children of Dutch ethnicity, accessibility — an interaction between intervention X gender (P=0.009) in the ‘decreased’ group.

Since earlier research had indicated that children from
non-Western ethnicity in The Netherlands have higher
intake levels and correlates of F&V intakes, we explored
differential effects of the intervention according to ethni-
city. We hypothesised that children of non-Western ethni-
city would profit less from the intervention than the
children of Dutch ethnicity. This hypothesis was supported
only for fruit intake, while for vegetables the intervention
appeared to be somewhat more effective among the chil-
dren of non-Western ethnicity. Since ethnic differences in
The Netherlands are strongly confounded by educational
differences, ethic differences often disappear if education

https://doi.org/10.1017/51368980007000456 Published online by Cambridge University Press

is taken into account. Nevertheless, ethnicity is of course
much more than education. As a secondary analysis we
also conducted a priori stratification according to educa-
tion, testing effects separately for children from higher and
lower educated parents, while adjusting for ethnicity. In
these analyses, no differences in effects were found (data
not shown), indicating that the observed differences
between the children of Dutch ethnicity and the children
of non-Western ethnicity were not the result of differences
in educational level of the parents.

All effects regarding usual intake levels were found in
the child-reported data. These effects were not confirmed
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in analyses of the parent-report data. This may partly be
due to power issues, since parent-report data were
available for fewer children. The parent-reported mean
F&V intakes at baseline and follow-up for the intervention
and control groups (Table 2) do indicate that the mean
intake levels between baseline and follow-up were more
positive in the intervention group. Parental reports are
considered useful because two-thirds of schoolchildren
eat at home during the lunch break in The Netherlands®,
and parents are responsible for availability and accessi-
bility of foods at home. When the children stay at school,
they bring their own lunch and snacks, as no school
meals are offered and no food can be obtained from
vending machines or otherwise, and children are
not allowed to leave the school or schoolyard during
school hours. Nevertheless, it must be realised that the
parents did not directly observe the main part of the
present intervention: the distribution of F&V on two
schooldays per week. It may therefore be that the
child reports were more sensitive to changes induced
by this particular intervention. On the other hand,
since the children were much more intensively exposed
to intervention activities than the parents, it may also
be that the children in the intervention group were
more likely to give socially desirable answers, and
that this led to higher intake reports compared with the
control group.

Conclusion

The present study provides some evidence that the
Schoolgruiten intervention was effective in increasing the
fruit intake of children of Dutch ethnicity and increasing
the vegetable intake of children of non-Western ethnicity
(according the child data).

In addition, we observed positive intervention effects
for taste preference and increased accessibility among the
children of non-Western ethnicity.
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