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In this observational study, children’s fruit and vegetable (F&V) consumption during the 10AM school break was
assessed for two promising strategies: a 5-day-a-week F&V policy and free provision of F&V presented in an
attractive fruit bowl. Schools without a school food policy served as reference group. A secondary aim was to
explore the feasibility of the two strategies. A total of 569 children aged 6-9 years participated. Children’s F&V
consumption at school was assessed on two different week days via observations and weighing snack portions.
Parents completed an online-questionnaire on their perceptions and experiences with the two strategies. Main
outcomes were the proportion of children and frequency of eating F&V, and children’s F&V portion sizes. Data
were analysed via ANOVA and Chi-Square (p < 0.05). Average F&V consumption differed significantly between
the three situations (p < 0.001): 250 g in the fruit bowl situation, 130 g in the 5-day-policy situation and 60 g in
the no-policy situation. The proportion of children eating F&V was high for the 5-day-policy (97-98%) and fruit
bowl situation (87-97%), whereas this was substantially lower (50-60%; p < 0.001) in the no-policy situation.
The majority of parents considered both strategies as feasible. A 5-day-a-week F&V policy seems an effective,
feasible and structural strategy to support children’s fruit and vegetable consumption at school. The fruit bowl
strategy with an additional eating moment may enhance children’s intake even further, although additional
requirements are needed for structural implementation at school.

1. Introduction

Fruit and vegetables (=F&V) are an essential part of a healthy diet
and provide health benefits in the short and long term (Slavin & Lloyd,
2012). Eating F&V is necessary for growth and development, and is
associated with a healthy weight and less chronic diseases, such as
diabetes and cardiovascular diseases (Aune et al., 2017; WHO, 2004).
Given the fact that eating habits tend to track into adulthood (Nicklaus &
Remy, 2013), childhood is a critical time for adopting a healthy eating
pattern including sufficient intake of F&V.

Unfortunately, in many European countries, children’s F&V intake
does not reach the World Health Organization population goal (Lynch
et al., 2014). In The Netherlands, children aged 4-8 years consume on
average 73 g of vegetables and 135 g of fruit per day, whereas the rec-
ommended daily intake for this age group is 100-150 g and 150 g
respectively. F&V consumption of 9-18-year-old children is even further
below the recommended guideline (Van Rossum et al., 2016).

Abbreviations: F&V, fruit and vegetables; F and/or V, fruit and/or vegetables.

* Corresponding author.

Children’s dietary behaviour is complex and is influenced by indi-
vidual and environmental factors. Quantitative reviews show that sex,
age, taste preference, socio-economic position, parental intake, acces-
sibility and availability are important determinants of F&V intake
(Blanchette & Brug, 2005; Rasmussen et al., 2006). More specifically for
the school environment, these reviews show that school-based pro-
grammes can contribute to daily F&V intake. Schools are therefore
promising settings for health promotion considering that children of
different ages, ethnic and socio-economic backgrounds all go to school
(Scriven & Hodgins, 2011; van Ansem, Schrijvers, Rodenburg, Schuit, &
van de Mheen, 2013). Fruit and vegetable consumption can be stimu-
lated during different eating moments at school. Dependent on country
and region, eating occasions can vary from a 10AM snack during the
morning break to complete school lunches. Schools can promote F&V
intake directly by providing free or subsidized F&V programmes, or
indirectly by education programs enhancing healthy dietary behaviour,
or by the development of food policies instructing parents to give F&V as
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snack to school. Furthermore, schools can influence the delivery of F&V
in the classroom, for example by the way F&V is presented and intro-
duced by the teacher. Evans, Christian, Cleghorn, Greenwood, and Cade
(2012) performed a meta-analysis of school-based interventions that
were designed to improve daily F&V intake in children aged 5-12 years.
These interventions consisted of multi-component programs or
single-component F&V distribution programs. Results indicate an
improvement of 0.24 portions for fruit (95% CI: 0.05, 0.43) and 0.07
portions of vegetables (95% CI: 0.03, 0.16). More specifically, Micha
et al. (2018) systematically reviewed the effect of school food environ-
ment policies on dietary behaviours in children aged 2-18 years. Pooled
analysis show that direct provision of F&V increased habitual fruit
intake with 0.27 servings/day (95% CI: 0.17, 0.36) and habitual vege-
table intake with 0.04 servings/day (95% CI: 0.01, 0.08). Overall, an
increase in F&V intake of 25 g a day (0.31 portions) seems feasible in
children.

Research suggests that the effect of school food policies on F&V
intake can be further improved. van Ansem et al. (2013) investigated
schools’ (principals and teachers) and parents’ opinions on Dutch school
food policies and identified opportunities for improvements. Schools
should formulate clear food rules, and supervision and enforcement of
these rules should be simple and supported by the entire school staff.
Next to improving school food policies, provision of F&V at schools
could be improved. A systematic review of qualitative studies of de-
terminants of children’s F&V intake indicates that availability should
not be treated as a one-dimensional concept, representing whether F&V
are present in school or not, but as multidimensional. Other dimensions
include variety and choice, visibility, methods of preparation, time and
setting for eating, quality of F&V, and the relative importance of these
aspects is not yet known (Krglner et al., 2011).

Based on these insights, two promising strategies were investigated
to further enhance F&V intake in the school environment. The first
strategy concerned clearly formulated and specific school food policies.
The second strategy concerned the provision of F&V at school through
an attractive presentation of F&V in a fruit bowl in the classroom,
focusing on multiple dimensions of availability such as variety, visibil-
ity, eating time, the possibility to choose, and guided by clear rules
regarding eating occasions. This study was part of a larger project that
aims to investigate strategies to increase children’s fruit and vegetable
consumption during the morning break at Dutch primary schools (TU
16007).

The aim of this study was to investigate children’s fruit and vegetable
consumption during 10AM snack time at schools having 1) a 5-day-a-
week F&V policy, and 2) free provision of F&V presented in an attrac-
tive fruit bowl. Schools without a school food policy served as reference
group.

2. Methods
2.1. Design

This study used an observational design with three situations.
Schools with a 5-day-a-week fruit & vegetable policy (strategy 1) and
schools with a filled fruit bowl in the classroom (strategy 2) were
compared to schools without a food policy (reference group). Children’s
snacks for the morning break were registered and weighed to determine
the number of children that ate F&V, their F&V intake, and the fre-
quency of eating F&V during the morning break at school. Parents from
the 5-day-policy and fruit bowl schools completed an online-
questionnaire to get insight into the feasibility of the applicable strat-
egy. The study protocols were approved by the Social Ethics Committee
of Wageningen University.

2.2. Participants

Primary school children of grade 3, 4 and 5 (usually 6-9 years) and
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their parents participated in the study. In total, nine schools participated
in the study: four schools without a school food policy (N = 196); three
schools with a 5-day-a-week F&V policy (N = 265) and two schools with
a filled fruit bowl in the classroom (N = 108).

The three schools with an existing 5-day-a-week F&V policy were
searched via https://www.gezondeschool.nl. Two schools without a
school food policy that had previously participated in the EU-school-
fruit programme (20 weeks free F&V delivery for 3 days per week)
were invited to test the fruit bowl strategy. The rationale behind was
that these schools had some previous experience with free F&V delivery,
which might facilitate implementation of the fruit bowl strategy. Four
schools without a F&V policy were recruited by health professionals;
these schools were participating in a larger project, and formed the
reference group for this study. After the principal and teachers agreed on
participation, parents were informed about the study aim and proced-
ures, and consent for participation of their child in the study was
requested. Table 1 shows an overview of the study design and the
characteristics of the participating schools. Harderwijk (no policy) and
Renkum (fruit bowl) are both villages with a comparable Social Status
Score, whereas Utrecht (5-day policy) is a large city with a lower Social
Status Score. The measurements for the three strategies were executed in
the school year 2018-2019.

2.3. Situation description

In The Netherlands, children habitually bring a morning snack from
home to eat during the 10AM break at primary school. There is no na-
tional policy in terms of what food should be provided during the
morning snack break at school and there are no general arrangements
for children from low income families. Schools decide themselves
whether they apply healthy food rules or not.

Whereas the no-policy schools did not have any policy or rule con-
cerning what children should eat during this break, the 5-day-policy
schools had the rule that children should bring fruit and/or vegetables
on all five school days of the week. The three participating schools had
implemented this 5-day policy seven, ten and 14 years ago on advice of,
and in collaboration with, the regional health services to combat
childhood obesity in the neighbourhood.

The fruit bowl schools received a fruit bowl from the research team
and free F&V delivery for a period of 3 weeks. Per week, five fruit types
and two vegetable types were delivered (the three most common fruit
types: apple, pear and banana; two other fruits: plum and mandarin or
nectarine and apricot; two vegetables: cucumber and tomato or cu-
cumber and carrot). The teachers were asked to fill the fruit bowls with
fruits and vegetables, with at least four different varieties, and to place
the filled fruit bowl in the classroom at 8h30, when the school started.
Children were invited to choose from the fruit bowl during two fixed
moments in the morning: their habitual 10AM snack moment and an
additional snack moment which was introduced during the study period.
Children could take multiple pieces as they liked, on condition that they
finished their first piece before taking a new one. Teachers, parents and
children were told that the children did not need to bring a snack from
home for the morning break during the study period.

2.4. Measurements

The 10AM snack assessments were done on two different week days
to obtain a more representative picture than measuring one day only
(Crawford, Obarzanek, Morrison, & Sabry, 1994; O’ Connell, Henderson,
Luedicke, & Schwartz, 2012). All measurements were done by trained
research assistants, who received written information about the mea-
surement procedures as well as a 1-h instruction session. Parents knew
that two measurements would take place, but they were not aware of the
exact days.
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Table 1

Overview of study with characteristics of the participating schools.
Strategy Number of schools Consent procedure Mean Social Status Score N (children) City Study period
No policy 4 Active consent 0.28 (RIVM, 2010) 196 Harderwijk September 2018
5-day F&V policy 3 Passive consent” —1.54 (Sociaal-Cultureel-Planbureau, 2019) 265 Utrecht May 2019
Fruit bowl 2 Passive consent” 0.43 (Sociaal-Cultureel-Planbureau, 2019) 108 Renkum June 2019

# Due to the observational (non-medical) character of the study, passive consent was sufficient.

2.4.1. No-policy and 5-day-policy snack assessments

In the no-policy and 5-day-policy schools, children were requested -
when arriving at school - to put their 10AM snack in carton packs with
compartments outside the classroom for a period of two weeks. The
compartments were labelled with the children’s name. The research
team visited the schools on two random days. Individual snacks were
weighed to the nearest 0.1 g with Kern EMB6000-1 weighing scales. A
registration form was used to register the type of snack, the weight, and
for F&V additionally whether it was a whole piece or cut into pieces, as
well as it had a peel or not. This procedure was executed between 8h30
and 10h00, out of sight of the children in order to not disturb the lessons.
It was assumed that children consumed what they brought to school as
their 10AM snack, since we expected parents to provide F&V varieties
that their children like, as well as portion sizes that are generally eaten.

2.4.2. Fruit bowl snack assessments

The fruit bowl schools were visited in the second and third week, also
on two random days. Observations were chosen as the most objective
measurement method for this situation. Based on two pilot tests, the
procedures were optimized and finalized. Two observers per classroom
registered which product the children took from the fruit bowl and
whether they ate each piece. The children wore a sticker with a three-
digit number (in large font) to identify them. They were requested to
come forward and take something from the fruit bowl in small groups of
4-5 children. In cases when children also brought a snack from home,
the type of snack was recorded. The two observers in one classroom
cross-checked their data immediately after the eating moment on
completeness for each child and for any inconsistencies in both reports.
If this was the case, these were discussed and — when not clear — the child
was asked to confirm what they ate from the fruit bowl.

Additionally, one weighing moment was carried out each week to
assess the average product weight by weighing 10 pieces of an F&V
variety (i.e. apples) and taking the average weight. This was done for all
the F&V varieties that were available in that week.

2.4.3. Demographics
To describe the study population, age and sex lists were collected per
class.

2.4.4. Questionnaire parents

Parents were invited to complete a short online questionnaire (Eye-
Question, version 4.11.55) to assess parents’ perceptions of, and expe-
riences with, the two strategies. For each strategy, a questionnaire was
developed covering five main themes: 1) parental opinions about the
strategy implemented (~their attitudes), 2) parent-perceived feasibility
of the strategy, 3) their child’s responses to the strategy (child experi-
ences), 4) home experiences (potential transfer of effects of the school
strategy towards home eating practices), and 5) habitual practices
regarding the morning break. The specific items were based on prepa-
ratory expert interviews and previous research on facilitating and hin-
dering factors for children’s fruit and vegetable provision (Clelland,
Cushman, & Hawkins, 2013; Jongenelis, Pettigrew, Pratt, Wright, &
Myers, 2017; Krglner et al., 2011; Yeh, Obenchain, Viladrich, Watson, &
Preedy, 2010). Parents completed the statements via a 7-point
Likert-scale with the anchors ‘completely disagree’ (=1) to
‘completely agree’ (=7). Parents also completed questions about their
age, gender and education level. Primary education and lower

secondary education were subsequently classified as ‘lower education’.
Higher secondary education and secondary vocational education were
defined as ‘middle education’. Higher vocational education and uni-
versity were classified as ‘high education’.

2.5. Data analyses

F&V were defined as fresh F&V; canned F&V and F&V juices were
not regarded as F&V.

The proportion of children with specific snack types for the 10AM
break are presented per strategy per measurement day. The type of
snacks were categorized as fruit, vegetables, other snacks (bread, bis-
cuits, candies), nothing, or a combination of these. The proportion of
F&V eaters was compared between the three situations using a Chi-
Square test.

For F&V, edible portion sizes were calculated per child based on the
assessed weights and the application of corrections for inedible peels,
piths and cores, using standard weights and percentages (Donders-En-
gelen, Van der Heijden, & Hulshof, 2003). Children who were present,
but did not bring or take any fruit or vegetables, received a zero-gram
F&V portion.

For children in the fruit bowl situation who also brought F&V from
home (day 1: N = 2; day 2: N = 3), a portion of 80 g was used as a
conservative proxy for the weight of one home-brought portion (Brit-
ish-Nutrition-Foundation, 2018). The observations in the fruit bowl
situation showed that children generally ate the whole piece of F&V that
they took from the fruit bowl (as requested before taking another piece).
When children did not finish an F&V piece taken subsequently, they ate
a few bites. For these few occurrences (20 out of 548 = 3.6%) when
children took a few bites, 10% of the weight of that F&V piece was
included in their total F&V portion size. The portions of home-brought
F&V and fruit bowl F&V were added together to get the total F&V
portion sizes (in grams) for a specific measurement day in the fruit bowl
situation.

For all three situations, F&V portion sizes were averaged across the
two days, because there were no significant differences between the two
measurement days. F&V portion sizes are shown as means and SD per
strategy for the total group, and for the F&V eaters only (children who
actually ate F&V). To investigate differences in F&V consumption be-
tween the three situations, a one-way ANOVA was applied with Fisher’s
LSD post-hoc tests. Correlation analysis showed that age was not a
confounder.

For the F&V eaters, the number of F&V varieties that children brought
to school/took from the fruit bowl was calculated. The average variety
and SD per measurement day is shown.

The number of days that children brought F&V to school (F&V pro-
vision frequency) were categorized as ‘never’ (0% of the measurement
days), ‘sometimes’ (50% of the measurement days: 1 out of 2), and ‘al-
ways’ (2 out of 2: 100% of the measurement days). When children had a
missing value for one day, F&V provision frequency was calculated
based on one day only. Chi-Square was used to test for differences in
provision frequency distributions between the three situations.

Means and SD were calculated for the items in the parental ques-
tionnaires. Additionally, the percentage of parents agreeing (score 5-6-
7) or disagreeing (score 1-2-3) on a statement were calculated to get a
more detailed picture.

All analyses were done with IBM SPPS Statistics version 23 and a p-
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value <0.05 was considered significant.
3. Results
3.1. Sample characteristics

The three groups of children involved in the observational study did
not differ in terms of sex (p = 0.24), but differed significantly in terms of
age (p < 0.001). Children in the no-policy schools - measured in autumn
- were significantly younger with 7.46 years compared with the two
other groups (p < 0.001), whereas the fruit bowl children were signif-
icantly older with 8.26 years compared with the no-policy children (p <
0.001) and the 5-day-policy children (p = 0.02), as a few sixth-graders
were included (see Table 2).

3.2. Proportion of F&V eaters

For each situation, Table 3 shows which 10AM snacks the children
ate on the two measurement days, as well as whether they ate F and/or
V. The proportion of children having F and/or V as their 10AM snack
was highest in the 5-day-policy schools with 97-95%, second in the fruit
bowl schools (87-98%), and lowest in the no-policy schools with
50-60% of the children eating F and/or V as their morning snack. The
differences between the strategies were significant for both day 1 and
day 2 (p < 0.001). Bringing fruit was most common in the 5-day-policy
schools (~85%) and the no-policy schools (~30%), while the combi-
nation of F&V was most popular in the fruit bowl schools (~45%). For
all three situations, only a few children had no 10AM snack (often ~2%).

In the fruit bowl schools, more children picked something from the
fruit bowl during the first eating moment (Day 1: 98% [N = 103]; Day 2:
83% [N = 76]) compared with the second eating moment (Day 1: 79%
[N = 83]; Day 2: 65% [N = 60]). Fruit bowl eaters took three pieces on
average (Day 1: 2.98 £ 1.43; Day 2: 3.05 £ 1.47).

3.3. F&V portion sizes

The average F&V portion sizes are shown in Fig. 1. At group level,
F&V portions were highest in the fruit bowl schools (~250 g per child
per day), second in the policy schools (~130 g), and lowest in the no-
policy schools (~60 g; p < 0.001 + all post-hoc p-values <0.001;
Fig. 1a).

When considering F&V eaters only (Fig. 1b), the differences in F&V
portion sizes remained significant (p < 0.001 + all post-hoc p-values
<0.001). So, F&V eaters at the no-policy schools still ate a smaller F&V
portion (~90 g) than F&V eaters in the 5-day-policy schools (~130 g),
with F&V eaters in the fruit bowl schools eating the largest portion
(~250 g).

When looking at fruit consumption only, the same pattern was seen,

Table 2

Participant characteristics of the observational study investigating children’s
fruit and vegetable intake during the 10AM school break for three different
strategies.

No policy (N = 5-day F&V policy (N = Fruit bowl (N =
196) 265) 108)

Sex

Boys 97 (49.5%) 141 (53%) 47 (43.5%)
Girls 99 (50.5%) 124 (47%) 61 (56.5%)
Age: mean 7.46 (0.93)* 7.94 (0.99)b * 8.26 (1.19)¢

(SD)

Grade 3 58 (29.6%) 98 (37%) 26 (24%)
Grade 4 66 (33.7%) 92 (35%) 34 (31.5%)
Grade 5 72 (36.7%) 75 (28%) 41 (38%)
Grade 6 N.A. N.A. 7 (6.5%)

& Different superscript letters indicate significant differences (p < 0.05).
* Unknown age 2x, N = 263.
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whereas another pattern was observed for vegetable consumption.
Children in the fruit bowl schools consumed significantly more vegeta-
bles, with a ~70 g portion, compared with both the no-policy (~7 g; p <
0.001) and policy schools (12 g; p < 0.001), while the latter two were
not significantly different (p = 0.13).

In the no-policy schools, around 35% of the children brought F and/
or V as their only snack for the morning break, whereas around 18% of
the children brought F and/or V in combination with a non-F&V snack
(see Table 3). Children who brought F and/or V as their only snack (day
1: 129.13 + 48.75 g, N = 63; day 2: 118.67 + 37.86 g, N = 72) ate a
substantially larger F&V portion than children who brought a non-F&V
snack on top of F and/or V (day 1: 96.20 & 46.21 g, N = 34; day 2: 96.41
+44.99 g, N = 35), with a difference of 22-33 g (day 1: p = 0.002; day 2:
p =0.01). So, F&V portions of children at no-policy schools who brought
F and/or V as their only snack (~120-130 g) were similar to those of
children at 5-day-policy schools (~130 g).

In the fruit bowl schools, F&V eaters ate on average two F&V vari-
eties during the morning at school (day 1: 2.2 + 1.0; day 2: 2.2 + 0.9).
This was significantly higher (p < 0.001) compared with the other two
situations, where children brought on average one F&V variety for the
school morning break (5-day policy day 1: 1.2 + 0.6; day 2: 1.2 £ 0.5
and no policy day 1: 1.2 + 0.4; day 2: 1.2 + 0.4).

3.4. F&V provision frequency

Table 4 shows the frequencies (number of days) that children ate F
and/or V as their 10AM snack. In the no-policy schools, 41% of the
children brought F and/or V during both measurement days (always),
whereas this percentage was double for the fruit bowl schools (88%) and
even higher (96%) for the policy schools (p < 0.001). Around one third
of the no-policy children never brought any F and/or V for the morning
break, whereas these percentages were nihil for the 5-day-policy and
fruit bowl schools.

The bottom part of Table 4 focuses on the children that brought F
and/or V as their only snack for the morning break. In the 5-day-policy
schools, practically all children (94%) brought F and/or V as their only
10AM snack during both measurement days (always), whereas this
percentage was somewhat lower for the fruit bowl schools (67%) and
much lower for the no-policy schools (25%; p < 0.001). Around half of
the children in the no-policy schools never brought F and/or V as their
only snack for the morning break, whereas this group was very small for
both the 5-day-policy and fruit bowl schools.

3.5. Parental opinions regarding 5-day policy

A total of 113 parents completed the questionnaire (response rate:
43%), with an average age of 38.0 + 6.5 years, 82% women, with 43%
high education, 39% middle and 17% lower education.

Table 5 shows that - in general - parents were positive about the 5-
day-a-week rule. They experienced it as useful, encouraging and
pleasant, and not as annoying or over the top. Parents also indicated that
it was easy to adhere to this rule, and they had sufficient time and
financial resources for offering and preparing the daily school F&V.
However, some 8-10% of the parents did not agree with these
statements.

Around 20% of the parents enjoyed making something special of the
10AM snack, whereas 20% also indicated that they need more inspira-
tion for the type of 10AM snack to provide. Parents indicated that the 5-
day-a-week F&V policy had an impact on their child’s F&V consump-
tion, and - to a lesser extent - on their family’s F&V consumption. 50% of
the parents agreed that their child ate more F&V due to the 5-day-policy
rule, whereas a quarter of the families started to eat more F&V and other
F&V varieties due to the rule. Around one quarter to one third of the
parents agreed that their child learned to eat new F&V varieties, wanted
to try new foods and ate vegetables more easily. A similar proportion
indicated that they pay more attention to promotional offers, buy less
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Day 2

Table 3
Number and proportion of children consuming different types of 10AM snack, per situation and measurement day.
Day 1
No policy 5-day F&V policy N = 254
N =193

Fruit bowl
N =105

No policy
N =182

5-day F&V policy N = 256

Fruit bowl
N=92

Type of snack
Fruit only

55 (28.5%)

223 (87.8%)

Vegetables only 6 (3.1%) 9 (3.5%)
Fruit & vegetables 2 (1.0%) 13 (5.1%)
F and/or V with other snacks 34 (17.6%) 2 (0.8%)
Other snacks only 82 (42.5%) 3 (1.2%)
Bread only 7 (3.6%) 0 (0%)

Bread + other snack 5 (2.6%) 0 (0%)

No snack 2 (1.0%) 4 (1.6%)

Fruit and/or vegetables as morning snack

35 (33.3%)

63 (34.6%)

215 (84.0%)

18 (19.6%)

12 (11.4%) 7 (3.9%) 24 (9.4%) 5 (5.4%)
46 (43.8%) 2 (1.1%) 8 (3.1%) 43 (46.7%)
10 (9.5%) 35(19.2) 4 (1.6%) 14 (15.2%)
2 (1.9%) 66 (35.3%) 1 (0.4%) 7 (7.6%)
0 (0%) 3 (1.7%) 0 (0%) 0 (0%)
0 (0%) 3 (1.7%) 0 (0%) 0 (0%)
0 (0%) 3 (1.7%) 4 (1.6%) 5 (5.4%)

Yes 97 (50.3%) 245 (97.2%) 103 (98.1%) 107 (58.8%) 251 (98.0%) 80 (87.0%)
No 96 (49.7%) 7 (2.8%) 2 (1.9%) 75 (41.2%) 5 (2.0%) 12 (13.0%)
F&V = Fruit and vegetables.
1a 1b
300+ 300+
= e
[ B " "]
- P
5 2001 5 = 200 SR
£ <
£ e e B T e
= e = e e e
100+ ~ 1004
"""
0 T T T 0 T T T
No policy 5-day policy Fruit bowl No policy 5-day policy Fruit bowl

Fig. 1. Fruit and vegetable portion sizes (in grams) for the three situations separately, at group level (1a) and for the fruit and vegetable eaters only (1b). Striped =

fruit; squared = vegetables.

Table 4

Fruit and vegetable provision frequency: number of times children had fruit and/or vegetables as 10AM snack at school for two outcome measures.

No policy (N = 196)

5-day F&V policy (N = 265) Fruit bowl (N = 108)

Fruit and/or vegetables as morning snack *
Never (0 out of 2 days)

Sometimes (1 out of 2 days)

Always (2 out of 2 days)

Chi-Square p-value

63 (32.1%)
53 (27.0%)
80 (40.8%)

Fruit and/or vegetables as only snack
Never (0 out of 2 days)

Sometimes (1 out of 2 days)

Always (2 out of 2 days)

Chi-Square p-value

103 (52.6%)
43 (21.9%)
50 (25.3%)

2 (0.8%) 2 (1.9%)

9 (3.4%) 11 (10.2%)
254 (95.8%) 95 (88.0%)

p < 0.001

3 (1.1%) 5 (4.6%)

13 (4.9%) 31 (28.7%)
249 (94.0%) 72 (66.7%)

p < 0.001

# Fruit and vegetables as only 10AM snack as well as fruit and vegetables with an additional snack.

prepacked snacks or visit other stores to buy F&V due to the 5-day
policy.

3.6. Parental opinions regarding fruit bowl

50 parents completed the questionnaire (response rate: 46%), with
an average age of 40.5 + 5.8 years, 82% women, and 50% high edu-
cation, 31% middle, and 19% lower education. Table 6 shows their
responses.

Parents indicated that their children were moderately positive about
the fruit bowl, with 65-75% agreeing that their child enjoyed choosing
and picking, was enthusiastic and spoke about the fruit bowl. Around

20% of the children were less enthusiastic, due to not knowing in
advance what they would eat and having to eat something other than
their own snack. Most parents agreed that a fruit bowl in the class room
would be a good idea (82%), and 50% would be willing to make a
financial contribution to this. For the majority (~70-75%), the fruit
bowl did not lead to positive changes in eating behaviour at home, or to
a compensation effect (eating less F&V at home due to the fruit bowl).
One quarter to one fifth of the parents indicated that their child com-
plains that F&V are not enough to satisfy their appetite, and asks for
other snacks than F&V for their 10AM break.
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Table 5

Parental (N = 113) opinions and experiences regarding the 5-day-F&V policy (rule) reported via a 7-point Likert scale ranging from totally disagree (1) to totally agree

™.

Mean SD % agree (5-6-7) % disagree (1-2-3)

Opinions (N = 112)
This rule policy is useful 6.2 1.6 85.7% 8.9%
This rule is pleasant 6.0 1.6 82.1% 8.0%
This rule is encouraging 6.0 1.7 82.1% 10.7%
This rule is important for my child 6.1 1.5 86.6% 8.0%
It is good that the school takes its responsibility here 5.8 1.8 78.6% 13.4%
This rule is patronizing * 2.7 1.8 14.5% 63.6%
This rule was for our family a reason to choose for this school 2.7 1.8 9.8% 56.3%
This rule is over the top 2.0 1.6 8.0% 81.3%
This rule is annoying 1.9 1.5 8.0% 87.5%
Preparing and bringing F&V 5 days a week
It is important to me that my child eats F&V every day 6.3 1.5 87.6% 7.1%
This rule is easy to follow 6.0 1.6 84.1% 8.0%
I can explain sufficiently to my child why it is important to bring F&V for the 10AM break every day 5.8 1.8 80.5% 10.6%
This rule provides clarity to our family about what to bring for the 10AM break 5.6 1.9 75.2% 15%
The school explains sufficiently why it is important to eat F&V 5.3 1.5 61.1% 8.8%
I enjoy making something special of the F&V that my child brings for the 10AM break 4.5 1.6 52.2% 21.2%
The school provides us with sufficient concrete tips about what to bring for the 10AM break 4.5 1.7 39.8% 21.2%
I need more knowledge/inspiration about what I can give my child for the 10AM break 2.7 1.8 18.6% 62.8%
I have too little time to prepare F&V for my child every day 1.9 1.5 8.0% 84.1%
1 think it is too much of a hassle to prepare F&V for my child every day 1.9 1.6 8.0% 83.2%
This rule is a financial burden to our family 1.8 1.5 8.0% 85.8%
My child
My child is allowed to choose himself which F&V variety he/she brings for the 10AM break 5.4 1.6 73.5% 12.4%
My child likes this rule 5.3 1.7 61.1% 12.4%
My child usually brings the same F&V varieties for the 10AM break every day 3.5 1.8 32.7% 48.7%
My child asks for other snacks than F&V for the 10 a.m. break 2.4 1.7 16.8% 72.6%
My child occasionally brings something else than F&V for the 10 a.m. break 2.4 2.0 18.6% 75.2%
My child complains that F&V for the 10AM break is not enough to satisfy his/her appetite 2.2 1.7 8.8% 77.9%
Home eating behaviour (N = 112)
Due to this rule, my child learns a good habit 5.9 1.6 79.6% 7.1%
Due to this rule, my child feels comfortable with him/herself 5.1 1.7 57.5% 9.7%
Due to this rule, my child eats more F&V 4.6 1.9 51.3% 23.9%
Due to this rule, my child has become more positive about F&V 4.5 1.7 42.5% 17.7%
Due to this rule, my child has learned to eat new types of F&V 3.9 1.9 33.6% 37.2%
Due to this rule, my child wants to try more other products 3.9 1.7 33.6% 37.2%
Due to this rule, my child more easily eats vegetables at home 3.6 1.8 26.5% 45.1%
Due to this rule, our family started eating more F&V 3.5 2.0 26.5% 46.9%
Due to this rule, our family started eating other types of F& 3.2 1.9 25.7% 53.1%
Groceries
Due to this rule, F&V is always on our groceries list 5.1 2.1 62.8% 20.4%
Due to this rule, I am more aware of F&V promotional offers 4.2 2.1 33.6% 43.3%
Due to this rule, our family buys less prepackaged snacks 3.5 2.0 25.7% 47.8%
Due to this rule, I visit other stores/places to buy F&V* 3.4 2.2 29.5% 52.7%

F&V = Fruit and vegetables.
*N = 110.

4. Discussion

The aim of this study was to investigate the effects of two F&V
promoting strategies on children’s F&V consumption during the 10AM
break in comparison with a reference group. Children’s F&V intake was
highest in the fruit bowl situation, second highest in the 5-day-policy
situation and lowest in the schools where no 10AM food policy exis-
ted. Frequency of eating F&V at 10AM snack time was most optimal for
the 5-day-policy situation. In general, parents appreciated both the 5-
day-policy and the fruit bowl strategy, and evaluated them as feasible.

This study indicates that both the 5-day-policy and fruit bowl strat-
egy may contribute to children’s F&V consumption. Children at schools
with a 5-day-a-week F&V policy had a substantially higher F&V con-
sumption with 130 g compared to having no policy, where F&V con-
sumption at group level was 60 g, a difference of almost one portion.
Interestingly, F&V eaters at 5-day-policy schools still ate a larger portion
than F&V eaters at no-policy schools with a 90 g portion. This difference
of 30 g is of the same magnitude as the 25 g difference that is found in
recent reviews of school-based intervention programs that aimed to
increase children’s F&V intake (Evans et al., 2012; Micha et al., 2018).

Implementing a fruit bowl in the classroom with two eating moments
may enhance intake even further. The fruit bowl portion size of 250 g

was about two times the portion of the 5-day-policy schools, which may
reflect the two eating moments of the fruit bowl strategy. The finding
that offering children free F&V at school may increase children’s F&V
consumption, is in line with earlier studies with subsidized F&V pro-
grams (Bere, Hilsen, & Klepp, 2010; Evans et al., 2012). Our findings
imply that when F&V are offered in an attractive way during multiple
eating moments at school, children’s consumption may be boosted
further. Whereas children at 5-day-policy schools ate about 45% of the
daily F&V recommendation during the 10AM snack moment, an
attractive fruit bowl presentation with free picking and an additional
eating moment may cover 83% of the daily intake recommendation
(Netherlands-Nutrition-Centre, 2015).

Advantages of the fruit bowl were the attractive presentation, clear
visibility, different F&V varieties, and the option to choose and to take
multiple pieces. These aspects have been linked to availability (Krglner
et al., 2011), and can also be linked to feelings of autonomy, which in
turn may enhance children’s intrinsic motivation (Ryan & Deci, 2000;
Zeinstra, Renes, Koelen, Kok, & de Graaf, 2010). The fruit bowl resulted
in the highest F&V intake, and also a higher intake for vegetables in
particular. This is interesting as current school-based interventions
mainly find increases in fruit intake, with only minor effects for vege-
table intake (Bere et al., 2010; Blanchette & Brug, 2005; Evans et al.,
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Parental (N = 50) opinions and experiences regarding the fruit bowl filled with fruit & vegetables in the class room reported via a 7-point Likert scale ranging from

totally disagree (1) to totally agree (7).

Mean SD % agree (5-6-7) % disagree (1-2-3)
My child and the fruit bowl
My child liked to choose and pick fruit from the fruit bowl 5.7 1.8 76% 12%
My child told us about the fruit bowl in the classroom 5.4 2.1 74% 20%
My child was enthusiastic about the fruit bowl 5.2 1.9 64% 18%
My child ate more F&V than on regular school days without fruit bowl 4.5 2.1 56% 30%
My child ate other F&V varieties because of the fruit bowl in the classroom 3.9 2.2 42% 40%
My child experienced the fruit bowl in the classroom as exciting 3.0 1.9 20% 54%
My child thought it was annoying to eat something other than the snack he/she brought from home 2.7 2.2 22% 68%
It bothered my child not knowing in advance what he/she would eat during the 10AM break 2.4 2.0 18% 76%
My thoughts on the fruit bowl
1 think a fruit bowl in the classroom is a good idea 6.1 1.4 82% 4%
1 would be willing to financially contribute to a fruit bowl with F&V in the classroom 4.6 1.8 50% 22%
Due to the fruit bowl in the classroom, my child wanted to try more different products at home 2.5 1.8 14% 72%
Due to the fruit bowl in the classroom, we talked more about F&V at home 2.4 1.6 12% 72%
Due to the fruit bowl in the classroom, we ate different types of F&V at home 2.2 1.5 8% 74%
Due to the fruit bowl in the classroom, we ate less F&V at home 2.0 1.7 10% 82%
Fruit and vegetables
It is important to me that my child eats F&V every day 6.4 1.4 92% 4%
I can sufficiently explain to my child why it is important to eat F&V 6.2 1.7 90% 8%
I am happy when my child eats more than one piece of F&V at school 5.7 1.5 76% 6%
The school provides us with sufficient concrete tips for healthy snacks to bring for the 10AM break 3.7 2.0 34% 44%
I need more knowledge/inspiration about what I can give my child for the 10AM break 2.1 1.6 8% 80%
Morning break
My child is allowed to choose which F&V variety he/she brings for the 10AM break 5.6 1.8 78% 14%
My child occasionally brings something else than F&V for the 10 a.m. break 4.3 2.1 56% 34%
My child usually brings the same F&V varieties for the 10AM break every day 4.0 1.8 38% 36%
My child asks for other snacks than F&V for the 10 a.m. break 3.2 2.1 26% 50%
My child is allowed to decide which 10AM snack he/she brings to school 3.0 1.8 16% 64%
My child complains that F&V for the 10AM break is not enough to satisfy his/her appetite 2.5 2.1 18% 76%

F&V = Fruit and vegetables.

2012; Micha et al., 2018; Ransley et al., 2007). The high availability and
accessibility (Cullen et al., 2003), the presence of vegetable variety
(Meengs, Roe, & Rolls, 2012) and the choice aspect supporting auton-
omy (Ryan & Deci, 2000; Zeinstra et al., 2010) may all have supported
vegetable consumption, and may be essential elements to include in
future studies aiming to increase vegetable intake. For future research, it
would also be interesting to study the effects of offering a bowl with fruit
only versus a bowl with vegetables only, or whether the combination is
more effective in stimulating F&V intake.

Although parents and children appreciated the fruit bowl strategy,
and considered it as feasible to execute in the school setting, additional
requirements need to be fulfilled for structural implementation.
Whereas the fruit bowl and the 3-week F&V delivery were provided for
free in our study, this is not a sustainable option for the long-term. Ar-
ranging structural payment for this strategy may be challenging. In our
study, only half of the parents reported to be willing to financially
contribute to the delivered F&V on the fruit bowl. Additionally, organ-
isational and logistic aspects (e.g. creating an additional eating moment)
require further attention.Whereas parents experienced no general
changes in home eating behaviour due to the fruit bowl, the 5-day policy
seemed to have positive effects on children’s and family’s eating
behaviour for a substantial subgroup. Fifty percent of the parents indi-
cated that their child ate more F&V due to the 5-day policy, about 30%
of parents indicated their family ate more F&V and their child more
easily ate vegetables at home or tried other products due to the 5-day
policy. By repeated exposure, modelling from peers and setting a
norm (Laureati, Bergamaschi, & Pagliarini, 2014; Sharps & Robinson,
2015), children may eat F&V more easily, which translated partly to the
family. The fact that these effects were not present in the fruit bowl
condition, is presumably due to the short study period of 3 weeks,
whereas the 5-day policy was already present for many years. Still,
children did not seem to eat less F&V at home due to eating F&V from
the fruit bowl in the classroom, so from our findings, there is no evidence
for a negative compensation effect. Nevertheless, causal inferences
cannot be made from our observational study, so these results need to be

interpreted with some caution. Future studies should investigate
long-term effects of the fruit bowl strategy. This is also recommended
because the number of children who took from the fruit bowl seemed to
decline between the two measurement days, which might be explained
by a novelty effect or the fact that more children brought a snack from
home and teachers were more lenient on this. In addition, home eating
effects for both strategies may be investigated more in detail in future
studies (Ransley et al., 2007), including an assessment of whole day F&V
consumption.

Professionals from the field indicate that schools are afraid for
parental resistance when implementing a food policy, which can be
explained by the reactance theory (Steindl, Jonas, Sittenthaler,
Traut-Mattausch, & Greenberg, 2015). When parents are obliged to
follow a rule, this may lead to reactance. Our study indicated that about
10% of the parents do not appreciate the 5-day-a-week rule, and may
show resistance. Still, the majority of parents value the rule, presumably
because it helps them to guide their child towards healthy eating
behaviour, which may be easier when all children eat F&V (Addessi,
Galloway, Visalberghi, & Birch, 2005; Greenhalgh et al., 2009). These
findings are in line with a previous Dutch study, where most parents
(77%) reported that they appreciated the school food policy and comply
with the food rules, and about 8% of the parents disagree with the rules
(van Ansem et al., 2013). A similar 10% of the parents seemed to
experience barriers, such as costs, time and fuss, which have been
recognized in previous studies as well (Clelland et al., 2013; Jongenelis
et al., 2017; Krglner et al., 2011; Yeh et al., 2010). Nevertheless, our
study suggests that these barriers and parental reactance have been
overcome by the 5-day policy, since the behavioural outcome shows that
practically all children brought F&V to school and 95% of the children
always brought F&V as their 10AM snack. To overcome reactance, the
participating schools advised a personal talk with parents explaining the
rationale for implementing the eating policy, which is for the benefit of
their children. They also advised applying a transition period during
implementation, so that parents can smoothly get accustomed to the
new policy. The fact that the 5-day-policy schools were in lower SEP
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areas indicates that this strategy is also realistic for the lower
socio-economic groups, who often have unhealthier eating patterns (De
Irala-Estévez et al., 2000; Krglner et al., 2011; Thornton et al., 2016),
and may need support for healthy eating the most. These findings
together imply that a 5-day-a-week F&V policy for the 10AM break
seems promising to implement in all primary schools.

Exploratory analyses showed that children in the no-policy schools
ate more F&V when they brought F&V as only snack compared to when
they brought F&V in combination with another snack. This finding is in
line with previous research that found an association between offering
F&V in the absence of competing foods and increased consumption
(Spill, Birch, Roe, & Rolls, 2011; van Kleef, Bruggers, & de Vet, 2015).
This implies that the school food policy should advise to bring and eat
F&V as only snack during the 10AM break, as a way to encourage
children’s F&V intake. In addition, such a school food policy should pay
special attention to encourage vegetable provision for the morning
break, since our study showed that vegetable provision is still low at
schools with a 5-day-a-week F&V policy.

4.1. Strengths and limitations

A strength of the current study is that actual F&V portions were
assessed, based on real weighing, which is more accurate than self-
reported consumption data. Another strength is that the study was
executed in real-life situations, increasing ecological validity. The
combination of data about children’s behaviour as well as about
parental experiences provided a more comprehensive picture, than
focusing on one aspect. Finally, to our knowledge, this is the first study
that investigated a fruit bowl strategy.

A limitation of our study is that actual consumption was not
measured in the 5-day-policy and no-policy situation. We assumed that
parents generally provide F&V portions that their children finish. Yet, at
hindsight, checking afterwards whether children ate their portions or
performing post-measurements in at least a subset of children would
have been a valuable addition. Another limitation of our study is the fact
that the studies were observational, not intentionally set up as an
experiment with three arms, and based on convenience samples. This
resulted in slight differences regarding study samples concerning size,
age and socioeconomic background. In addition, little individual infor-
mation was collected, so we could not control for individual variables
such as children’s F&V liking, neophobia, hunger state or parental ed-
ucation level. Furthermore, due to the observational design, causal in-
ferences cannot be made from our results, and we cannot disentangle the
effect of strategy and town or socioeconomic area of the schools. If all
strategies were tested in low socioeconomic areas, the differences in
portion size between the three strategies may have been enlarged,
whereas the differences might have been similar or somewhat smaller
when all schools were in high socioeconomic areas. Nevertheless, the
differences in consumption between the situations were substantial and
the consumption results of the separate schools and grades within a
strategy showed a comparable picture. This strengthens us that the
differences are due to the implemented strategy. Still, our findings
should be further confirmed in future studies.

5. Conclusion

A 5-day-a-week F&V policy seems an effective, feasible and struc-
tural strategy to support children’s fruit and vegetable consumption
during 10AM snack time at school. The fruit bowl strategy with an
additional eating moment may enhance children’s F&V intake during
the 10AM break even further, although additional requirements are
needed for structural implementation of the fruit bowl strategy at pri-
mary schools.
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