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Abstract

Objective: To determine the uptake of a free fruit provision to low-decile primary-
school children by quantitatively assessing changes in fruit intake.

Design: A randomised controlled trial using a paired, cluster randomisation.
Setting: Twenty low-decile primary schools (schools attended by the most
deprived children) in Auckland, New Zealand.

Subjects: In total 2032 children, aged 7-11 years, provided data on at least one
occasion.

Intervention: Ten pairs of low-decile primary schools matched by roll size and
location were randomly allocated to control (no free fruit) or intervention (free
fruit) for a school term. Dietary assessments using the 24 h recall methodology
were made at baseline, on the last week of the intervention and 6 weeks post-
intervention.

Results: Fruit intakes in this cohort were lower than the national average with over
40 % reporting no fruit intake at baseline and did not differ between groups. After
the free fruit period the intervention group increased school fruit intakes by 0-39
pieces/school d from baseline (P=0-001) and the proportion of children con-
suming no fruit reduced to 22%. This increase, however, was not sustained and
fruit intakes fell below baseline levels at 6 weeks post-intervention. Control
subjects did not significantly alter their fruit intakes throughout the study.

Conclusions: Improving exposure and accessibility to fruits at school increases Keyc‘mm:::
fruit intakes of low socio-economic group children, particularly those who do not Fruit
normally eat fruit. The present pilot study demonstrates some possible negative Nutrition
effects of short-term free fruit interventions, but is informative for developing and School

evaluating sustained fruit intervention programmes. Randomised controlled trial

It is widely accepted that fruit and vegetables are
important foods for maintaining health and preventing
chronic diseases such as CVD and cancer”. Therefore,
fruits and vegetables feature prominently in food-based
dietary guidelines and in many national recommenda-
tions for healthy diets. Despite this, inadequate intakes
have been reported in both adults and children"?. The
major barriers to adequate fruit and vegetable consump-
tion have been researched extensively and include indi-
vidual preferences, availability and access®? .

Children are more likely to eat those foods they
recognise and are familiar with®®. Therefore, exposure
of children to a range of fruits and vegetables through
modification of their food environment may help estab-
lish and reinforce healthy food habits"”. Food habits
established in childhood track through to adulthood and
adult diseases can be tracked back to childhood eating
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patterns®”. Therefore, establishing healthy eating pat-
terns early in life may be an important step in preventing
later morbidity and premature mortality.

To date, most efforts to improve fruit and vegetable
intakes in school children have involved multi-compo-
nent interventions'”. Only a few studies have reported
stand-alone interventions designed to increase exposure
to fruit and vegetables directly in young children*%
and it is not known if their results are generalisable to
New Zealand children. For practical and sensory reasons
it has been suggested that it is easier to increase fruit than
vegetable intakes'*!'?
sidised or free fruit to children within their usual environ-

. Direct provision of either sub-

ment substantially reduces or removes availability and

access issues while simultaneously increasing exposure.
In 2003 the first ever New Zealand National Children’s

Nutrition Survey reported low fruit and vegetable intakes
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in New Zealand children, particularly those of low socio-
economic status and from certain ethnic groups (children
with Maori and Pacific Island heritage)">. In response to
this, as part of the ‘Healthy Eating Healthy Action’ Stra-
tegic Plan for Health*®'” and encouraged by the success
of pilot interventions overseas in England® and the
USA'?2? | the New Zealand Ministry of Health undertook
a feasibility study to determine whether primary-school
children from low socio-economic communities in the
city of Auckland would increase their fruit consumption if
it was provided free at school. Budgetary and time con-
straints affected the duration of the intervention, which
was limited to providing free fruit on each school day
over a single school term. The aim of the current study
was to measure quantitatively the effect of the free fruit
intervention using a validated dietary survey method.

Subjects and methods

Recruitment and identification of schools

Schools for the present study were selected from Auck-
land suburbs with a high level of economic deprivation.
The majority of schools were in the area of South Auck-
land served by the Counties Manukau District Health
Board. Forty-five per cent of children living here are
classified as the most deprived in the country®”. Decile 1
schools represent the 10% of schools with the greatest
proportion of students from low socio-economic back-
grounds. The majority of pupils attending these schools
have a Maori or Pacific Island heritage.

Study design

For practical reasons and to avoid treatment contamina-
tion, a paired, cluster randomisation was employed. Ten
pairs of decile 1 schools, matched for 2003 academic year
roll size and geographic location, were selected. The
decision to intervene in ten schools was pragmatic and
influenced by the required sample size, the need to
include a variety of different sized schools within the area,
the need to accommodate logistic considerations and the
funding available. Within each pair of schools one school
was randomly allocated to receive free fruit (intervention)
and the other to receive no free fruit (control). All children
attending each intervention school received free fruit.
There were no applicable fees to parents. Dietary intakes
were assessed on three occasions, as explained below.

Intervention

A variety of export-quality, seasonal fruits were provided
to the intervention schools during the first term of 2004
(10 weeks). Fruits included apples, pears, nashi pears
(round, crisp, sweet pears grown in South-East Asia),
oranges, plums and bananas. Quality control of fruit
deliveries was coordinated by the national S+ a day’
fruit and vegetables programme. Distribution of the fruits
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within schools was undertaken by the children under
direction of a nominated teacher. Enough fruit was pro-
vided for all children to have at least one piece per school
day. Due to the known cognitive limitations of younger
children®” and the age of children in whom the dietary
assessment tool had been validated®”, only 7-11-year-olds
were included in the current evaluation.

Dietary assessment method

The ‘Day in the Life Questionnaire’ (DILQ) was chosen
because it was easy and fun to complete and had
demonstrated ability to detect changes in children’s fruit
intakes in a population with similar national estimates of
fruit intake™>?***_ The questionnaire used a diet recall
methodology which prompted children to record their
activities and all foods eaten throughout the previous day
(without specifically drawing their attention to fruit
intakes): breakfast, on the way to school, morning break,
lunch, after school, dinner and before bed. Demographic
data were also collected. The questionnaire was admin-
istered in class (on any school day except Monday) by the
teachers, who had been provided with detailed instruc-
tions on the completion of the questionnaire. Hence, fruit
intakes reported herein are the number of pieces per
school day (pieces/school d).

Data collection

Baseline dietary data were collected one week prior to
commencement of the free fruit intervention (A1l). The
second assessment (A2) was undertaken during the last
week of the intervention period and the third assessment
(A3) was undertaken 6 weeks post-intervention.

Data processing

Fruit intakes were determined from the DILQ by a trained
data coder. The number of whole pieces of fruit con-
sumed by each child on the recording day was deter-
mined. A handful of dried fruit or a serving of chopped/
small fruit was coded as a single piece. Fruit juice con-
sumption was not included in the estimates of fruit intake.
Fruit intakes were summarised in two ways: (i) total fruit
intake summarised all fruit intake throughout the day; and
(i) fruit at school summarised fruit eaten at morning
break and lunch times only, regardless of source.

In some instances the children’s descriptions of foods
were unintelligible. This yielded missing values for total
fruit intakes and/or fruit at school intakes. There were
more missing values for total fruit intakes than for fruit at
school intakes because the former included the main
evening meal, which was often poorly recorded. The fruit
at school intake variable better indicates the uptake of the
free fruit while the total fruit intake variable indicates
the effect of the free fruit on overall school-day intakes.
Figure 1 shows the number of children who participated
at each assessment and the number of children who
provided useful intake data. A post hoc examination of
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Total number of eligible subjects 2032
(provided data at any assessment)
Assessment 1 Assessment 2 Assessment 3

Numper of §chools who returned 20 20 19
questionnaires
Total number of eligible subjects at 2012 1555 1483
each assessment
Number of subjects who provided
legible fruit at school data 1739 1348 1318
Number of subjects included in ' ' 4
final analyses of fruit at school 1733 1173 1173
intaket
Number of subjects who provided
legible total fruit intake dataf 1527 1207 1225

¥ ¥ ¥
Number of subjects included in
final analyses of total fruit intaket 1523 944 979

Fig. 1 Flow chart showing the number of subjects who participated at each assessment: pilot study on the effect of providing daily
free fruit to primary-school children in Auckland, New Zealand. tNumber of children included in analyses after adjustment for
gender (133 missing values), baseline intake (at assessment 2 and assessment 3), intervention and school pair (with nested
intervention); ffewer eligible responses were available for total fruit intakes because this summary variable included the evening

meal, which was poorly recorded by subjects

missing values within the fruit intake data indicated that
the only factor associated with missing values at all
assessments was age (all £<0-05). Younger children
tended to have more missing data than older ages, but
this trend was not significant at any assessment.

Statistical power

A conservative estimate of only 20% uptake of the free
fruit intervention was used to determine sample size. A
change of this magnitude would be detected at the 5%
significance level with 80% power in a sample of 348
intervention and 348 control subjects, based on published
New Zealand intake data®®. Post hoc, we observed that
fruit intakes in this cohort were more dispersed than in
the reference group. The design effect, calculated by the
method of Kish, was found to be 0-82%9,

Data analysis

Data were analysed using the Statistical Package for the
Social Sciences statistical software package versions 12-0
and 14-0 (SPSS Inc., Chicago, IL, USA). All P values are
two-sided and 5% level of significance was used. Asso-
ciations between categorical variables were assessed
using the x* test with nominal by interval directional
measures. Unadjusted data were analysed using non-
parametric tests as appropriate.

Main study effects were analysed using the general
linear mixed model (GLMM) procedure with a random
intercept for school pair, as appropriate for a paired,
clustered randomisation’*?”. Initially saturated models
were fitted with interaction, but in the interest of parsi-
mony redundant variables (ethnicity, age and interac-
tions) were removed from subsequent models. Final
models included intervention, school pair (with nested
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intervention), gender and baseline intake estimate. Skewed
intake variables were transformed using the natural loga-
rithm to produce approximately normal distributions.
Fruit intake data presented in tables and text are the aver-
age number of pieces of fruit consumed per school day.
Unless stated otherwise, these are adjusted intake estimates
(geometric mean (se)) derived from GLMM.

For investigation of change in intake patterns between
time points, fruit intake data were categorised as follows:
0 pieces/school d, 1 piece/school d and =2 pieces/school
d. Transition of intakes between these dietary intake
groups was investigated using ordinal regression (poly-
tomous universal model, PLUM; SPSS 12:0) to produce
event probabilities for observed intakes at A2 and A3%®

Etbical approval

Ethical approval was obtained from Massey University
Animal and Human Ethics Committee and was contingent
upon written approval from the Board of Trustees of all
schools, consultation with Maori and Pacific peoples’
representatives, and informed, written parental and child
consent.

Results

All data presented herein relate to children who fulfilled
the study eligibility criteria and provided data at one or
more assessments, in total 2032 pupils (1035 intervention
and 997 control children). This represents 55% of =7-
year-old children enrolled at the participating schools
during the 2004 academic year (personal communication,
Ministry of Education, 2004). The main reason for non-
participation was lack of parental consent. The reason for
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this is unknown. Of those children who participated, 56 %
returned questionnaires at all assessments, 31% at two
assessments and 13 % at only one assessment. Compliance
with questionnaire completion was significantly associated
with intervention grouping (P<<0-001), but not with age,
gender or ethnicity. More intervention group subjects
(61%) than controls (51%) returned questionnaires at all
assessments, with one control school not returning any
A3 questionnaires (sixty-two study participants).

Baseline data

Population characteristics

The control and intervention groups were balanced for
gender and mean age. By chance, there was some
variation in the age distribution of the two groups, but
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overall proportions of younger (7-8-year-olds) and older
(=9-year-olds) children were similar. The distribution
of ethnic groupings in both groups reflected the known
ethnic distribution within low socio-economic groups
in Auckland. Pacific people and Maori made up 81%
of each study group (Table 1). There was greater varia-
tion in proportions of other ethnicities between the
treatment groups, but the overall numbers involved
were small compared with the major ethnic groups
represented.

Factors affecting fruit intakes at baseline (A1)

The control and intervention groups were balanced at
baseline in terms of total and school fruit intake estimates
(Table 2). Fruit intakes were higher in girls than in boys
(total fruit: girls, 0-99 (se 0-02) pieces/school d; boys, 0.74

Table 1 Characteristics of control and intervention group subjects at baseline: pilot study on the effect of providing daily free fruit to primary-

school children in Auckland, New Zealand

Control* Intervention*

Demographic characteristic Subgroup n % n %
Gender Males 446 50-1 502 49-7
Females 444 49-9 508 50-3
Age distribution (years)t 7 137 18-3 123 21-0
8 170 22-8 204 27-9
9 176 236 196 26-8
10 202 27-0 196 26-8
11+ 62 8-3 11 15

Ethnicityt Asian 1 1-2 21 21
European 31 35 56 5-5
New Zealand Maori 204 22-8 236 23-3
Pacific People 512 57-3 586 57-8
Mixed/Other 135 15-1 114 11-3
Total fruit intake (pieces/school d) 0 280 42-6 373 42-9
1 156 237 210 24-2
>2 222 337 286 329

*Mean age of control and intervention groups was 8-8 (sb 1-2) years and 8-7 (sp 1-1) years, respectively.

tSignificantly different distribution between groups (y* test): P=0-001.
1Significantly different distribution between groups (y* test): P=0-05.

Table 2 Fruit intakes at all assessments: pilot study on the effect of providing daily free fruit to primary-school children in Auckland, New

Zealand
Control Intervention
Crude intakes Adjusted intakes™ Crude intakes Adjusted intakes*
Time point Location n Mean SE n Mean SE n Mean SE n Mean SE
Assessment 1
Fruit intaket ~ Total 658 1-24 0-06 656 0-86 0-03 869 1-20 0-05 867 0-85 0-02
At school 784 0-67 0-03 781 0-54 0-02 955 0-67 0-03 952 0-54 0-02
Assessment 2
Fruit intake Totalt,§ 562 1-22 0-06 381 0-92 0-04 638 1-59 0-06 563 1.22 0-03
At schoolt,§ 610 0-72 0-04 486 0-50 0-03 738 1-15 0-04 687 0-93 0-02
Assessment 3
Fruit intake Totalt,§ 596 1-21 0-07 438 0-96 0-04 629 0-93 0-05 541 0-61 0-03
At schoolt,§ 647 0-75 0-05 550 0-52 0-03 671 0-55 0-03 623 0-37 0-02

*Estimates are geometric means from general linear mixed models (GLMM) adjusted for school pair (with nested intervention) and gender. Follow-up models

are also adjusted for baseline intakes.

tFruit intake units are pieces/school d.

$Significant difference compared with assessment 1: P=0-002.
§Significant difference between groups (Mann-Whitney U test): P=0-01.
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Table 3 Event probabilities* for school fruit intake grouping at follow-up assessments: pilot study on the effect of providing daily free fruit to
primary-school children in Auckland, New Zealand

Assessment 2 intake (pieces/school d)

Assessment 1 intake (pieces/school d) Treatment group n 0 1 =2 P

0 Control 251 0-68 0-22 0-09 <0-001
Intervention 363 0-36 0-41 0-23

1 Control 120 0-42 0-36 0-22 0-001
Intervention 165 0-19 0-43 0-38

=2 Control 115 0-31 0-38 0-31 0-001
Intervention 159 0-15 0-40 0-45

Assessment 3 intake (pieces/school d)

Assessment 2 intake (pieces/school d) 0 1 =2

0 Control 225 0-67 0-21 0-12 0-20
Intervention 137 0-74 0-17 0-09

1 Control 128 0-45 0-33 0-22 0-001
Intervention 217 0-62 0-24 0-14

=2t Control 90 0-31 0-25 0-44 <0-001
Intervention 168 0-56 0-27 0-17

*Event probabilities derived from polytomous universal models using negative log—log link function.
tUses complementary log—log link function.

(se 0-02) pieces/school d; P=0-001), but were not sig- more likely to continue eating or increase school fruit
nificantly associated with either ethnicity or age. Over 40 % intake than control group children (both P<<0-001).
of children in both groups ate no fruit at Al (Table 1). Event probabilities for A2 intakes stratified according to

Al intakes are presented in Table 3. Overall, 43% of
Effect of intervention on fruit intakes at A2 intervention group subjects who provided data at Al and
At A2 fruit at school intakes in the intervention group had A2 increased fruit at school intakes by at least 1 piece/
increased by 0-39 pieces/school d and were significantly school d. Nineteen per cent of intervention group sub-
greater than intakes within the control group, which jects were resistant to eating fruit as reflected by zero
remained unchanged from baseline (P<<0-001). This was intakes at both time points.

largely achieved by a reduction of almost 50% in the pro-

portion of intervention group children who ate no fruit  Effect of intervention on fruit intakes at A3
compared with Al. Girls still had higher intakes than boys Fruit intakes in the control group were unaltered at A3
(total fruit: girls, 1-45 (s 0-04) pieces/school d; boys, 1-00 compared with either Al or A2 estimates. Total fruit and

(se 0-04) pieces/school d; P=0-00D), but there was no fruit at school intakes in the intervention group, however,

evidence of an interaction between intervention and gender. fell significantly compared with A2 and were lower than
intakes observed in the control group at A3 (P=0-002;

Transition of intakes between A1 and A2 Table 2).

Further analyses of change in fruit at school intakes were

performed using data from subjects who completed the Transition of intakes from A2 to A3

DILQ at both Al and A2 (controls, n 4806; intervention, Intervention group children who had consumed 1 or =2

7 687). These analyses used grouped frequency data (0, 1 pieces fruit/school d at A2 were more likely to be eating
or =2 pieces/school d). Of the children who ate no fruit no fruit at A3 than control group subjects (P=0-001 and
at baseline, the proportions eating 0, 1 or =2 pieces of P<0-001, respectively; lower part of Table 3). Overall
fruit at school per day at A2 were significantly different 53% of these subjects had reduced their intakes at A3

between the control and intervention groups (P<0-001; compared with A2, with approximately equal proportions
PLUM). Sixty-eight per cent of control group subjects who reducing from the 1 pieces/school d and =2 pieces/
had eaten no fruit at school at baseline continued to eat school d categories.

no fruit at school at A2 compared with only 36% of
intervention group subjects. Of the remaining 64% of Transition of intakes from Al to A2 to A3 (intervention

intervention group subjects who had eaten no fruit at group)

baseline, approximately two-thirds increased school fruit Of the 490 subjects in the intervention group who pro-

intake to 1 piece/school d and a third had increased to =2 vided data at all three time points, 9% subjects had

pieces/school d at A2 (P<0-00D). increased fruit at school intakes from baseline at A2 and
Intervention group children who had eaten fruit at maintained their A2 intakes through to A3 (grouped

school at baseline (1 or =2 pieces/school d) were also frequency data). Thirty-two per cent of subjects had
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increased fruit at school intakes during the free fruit
intervention and then reduced their intakes at A3. Five
per cent of subjects maintained their fruit at school
intakes at their baseline grouping level and 13% ate no
fruit at any time point. The variations in fruit intakes over
the three assessments observed in other subjects were not
consistent with any obvious pattern.

Discussion

The present study of over 2000 Auckland children has
shown that fruit intakes of children attending low-decile
schools are below national estimates™™. At baseline, over
40% of children reported eating no fruit compared with
23% of the same age group reported in the national
survey. Providing free fruit at school has achieved a 50 %
reduction in fruit abstinence and a significant increase
in fruit intakes overall, indicating that the fruit eating
behaviours of these children are modifiable. Age and
ethnic groupings did not significantly influence children’s
uptake of the free fruit. The relative homogeneity of
the group of low-decile schoolchildren may explain
why these predictors of intake differ from those con-
sistently reported elsewhere®”. Importantly, the present
study suggests that for children of low socio-economic
status, a single national approach for increasing fruit
intakes may be effective.

The change in fruit intakes in the present study (0-4
pieces/school d) is consistent with those reported in
Danish (0-4 pieces/d), Norwegian (0-7 pieces/d) and
English (0-4 pieces/d) school fruit/fruit and vegetable
intervention studies'*!*1® However, only crude com-
parisons can be made, given the methodological differ-
ences between studies. A change of the magnitude
observed in these studies suggests that either uptake of
the fruits was less than 100% or the effect of the inter-
vention on total fruit intakes was not additive. The good
uptake of fruit reported by teachers, combined with the
small reported wastage of produce, suggests that the latter
may be true here (data not shown).

It is possible that for some subjects the free fruit simply
displaced baseline fruit intakes. Two forms of displace-
ment have been previously suggested. Eriksen et al.
observed that Danish children who received fruit at
school reduced their intakes of fruit outside school
hours"'?. A similar observation was made in the UK study
and it was also suggested that the free fruit was sub-
stituted for fruit previously available at school®”. There
was no evidence in the current study for displacement
of the former type. At A2 fruit intakes at school had
increased significantly, but without any change in the
fruit intakes outside school. The importance of this is
twofold: (i) it eliminates the possibility that the free
school fruit displaced fruit that would normally have been
eaten at home; and (i) it suggests that the intervention
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did not encourage children to eat more fruit outside
school.

The extent of displacement of fruit that would normally
have been eaten at school is more difficult to assess
and may have occurred in children who maintained,
increased or even decreased their fruit intakes during
the school day. The extent of displacement here cannot
be accurately determined from the available data. Of the
43 % of subjects who increased their fruit intakes only 9 %
had reported eating any fruit at baseline, indicating that
the majority of children who increased their fruit intakes
did not substitute one source of fruit for another. A crude
estimate of displacement based on the observed fruit
eating patterns suggests that displacement may have
occurred in a maximum of 38 % of children. Displacement
not only masks the true effectiveness of an intervention
by reducing the likelihood of a demonstrable increase in
intakes, but also potentially replaces one source of fruit
with another, perhaps less sustainable, source. Additionally,
it reduces the possibility that the extra fruit provided will
achieve the major goal of replacing nutrient-poor, energy-
dense snacks in the children’s diets. Therefore, this is an
important issue to monitor and assess in future studies.

The reasons for a lack of uptake in approximately 20 %
children at A2 are unclear. Children’s fruit intakes are
influenced by food neophobia, availability/accessibility
and innate preferences®'*?. Food neophobia (the fear of
new foods) has been significantly and negatively asso-
ciated with children’s intakes of fruit, vegetables and
meats®". Food neophobia and ‘pickiness’ can be over-
come by repeated exposure to new foods*>3*3> pro-
vision of a variety of high-quality fruits for 10 weeks in the
present study removed availability and accessibility issues
and would be expected to improve fruit intake behaviour
through repeated exposure. Despite this, individual food
preferences and other factors such as time, hunger and
availability of other foods are likely to have affected
intakes regardless of the success of the programme.

A disturbing outcome has been the rapidity and mag-
nitude of the reduction in fruit intakes post-intervention.
This suggests that although the children enjoyed eating the
fruit when it was available, the intervention had little effect
on children’s wider dietary patterns and the observed
improvements were transient. A reduction in fruit intakes
was also reported in those children who moved out of the
designated free fruit age range of a UK free school fruit
study, casting doubt on the long-term benefits of short-
duration, stand-alone, free fruit interventions®®>”. In the
current study, 53 % children who had eaten fruit at school
at A2 reduced or, in most cases, had stopped eating fruit at
school six weeks post-intervention. This outcome is of
concern because it suggests that brief interventions, while
showing short-term benefits, do not overcome the social
and economic barriers which prevent fruit consumption in
the first place and may, in fact, encourage dependence on
the free provision.
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It has recently been proposed that interventions to
increase fruit and vegetable intakes should ‘include stra-
tegies aimed at making these behaviours habitual®®. In
the current study, although the choice to eat free fruits
was self-determined and the children were repeatedly
presented with free fruit, the intervention period may
have been too short for habituation to occur. Longer
intervention studies such as the recently reported Nor-
wegian free fruit and vegetable programme (one school
year duration) demonstrate sustained effects on fruit and
vegetable intakes one year post-intervention®*”. This
suggests that interventions of longer duration may
improve long-term dietary habits.

The strengths of the current study arise from the large
number of participants, the selection of subjects from
similar socio-economic backgrounds, the pairing of
schools and the lack of selection bias in regard to
receiving the free fruit (all children received free fruit with
no applicable fees). Data on family background, includ-
ing social characteristics such as educational level of
parents, number in household and employment status,
may be useful for more accurately characterising the
socio-economic status of each intervention group and
could be considered in future studies. A low response rate
from this socio-economic stratum was predicted and
over-sampling undertaken to overcome this. The demo-
graphic data collected suggest that participants were
unlikely to be different from non-participants within each
school. The observation of lower than average fruit and
vegetable intakes in this group compared with the recent
National Children’s Nutrition Survey does not support the
notion of healthy responder bias reported elsewhere? .
Therefore, the results of the present study are gen-
eralisable to children from other low socio-economic
communities.

A possible limitation of the study was the ability of this
group of 7-11-year-old children to accurately report their
dietary intake. We observed a significant association
between age and missing fruit intake data, with a non-
significant trend towards more missing values at younger
ages. However, there was no evidence of age-associated
questionnaire response bias suggesting that children of all
ages were prepared to complete the questionnaires, but
younger children may have needed more help. We
endeavoured to administer the questionnaire in a similar
fashion to the validation study®”. However, for several
reasons, including resource constraints and the need to
minimise class disruption, the questionnaires were admi-
nistered by the class teacher rather than a trained observer.
This may have led to some loss of data and should be a key
consideration in planning future studies. Parental involve-
ment may have improved the quality of dietary data;
however, the literature is equivocal on this point“>™** and
the need for parental involvement may have reduced
participation rates in this group given the observed poor
response to provision of informed consents.
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The distribution of fruit intakes within each treatment
condition at baseline suggests that the two groups were
not different with respect to their ability to recall fruit
intakes. This is also supported by the lack of association
between treatment group and missing fruit intake data,
suggesting that the children’s capabilities to report intakes
were not different in the two groups. However, it is of
concern that questionnaire response rates at each
assessment were lower in the control group than in the
intervention group. The free fruit may have motivated
greater compliance with questionnaire completion within
the intervention group. Careful consideration should be
given to this issue in future evaluation studies to ensure
that both teachers and children recognise the importance
of their role as controls.

The present study has demonstrated that free fruit
provision can significantly improve fruit intakes in chil-
dren of low socio-economic status. A third of children
who provided data at all three time points increased fruit
intakes when free fruit was made available and reduced
intakes once the intervention ceased. These ‘would if they
could’ children are the ones likely to benefit most from
free fruit provision. It is important that fruit interventions
for these children are both sustained and supported by
family and community activities.
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