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feasibility study — a multi-component fruit
and vegetable intervention in children
measuring cognitive and mental health
outcomes
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Abstract

Background Observational evidence suggests that increasing fruit and vegetable (FV) intake has the potential

to improve children’s cognitive function and mental well-being, but this has not yet been empirically tested in inter-
vention research. This study assessed the feasibility and acceptability of a multi-component FV intervention which
measures mental and cognitive health outcomes in children.

Methods The Feel Good Study’was a cluster-randomised controlled feasibility study conducted in four New Zealand
primary schools, with equal allocation of schools to intervention and wait-list control arms. The intervention group
received a 10-week FV programme informed by behavioural theory, including school- and home-based components
designed to improve FV availability and acceptance. The wait-list control group received a simplified 5-week version
of the intervention. Dietary, cognitive, and mental health outcomes were completed by children and parents/car-
egivers at the start and end of the 10-week study period. Primary outcomes of this feasibility study were recruitment,
retention, and data collection rates. Process evaluation captured measures of intervention fidelity and dose, accept-
ability, reach, and barriers or facilitators to implementation.

Results Seventy children were recruited (79% of target recruitment rate), with an average retention rate of 89%. Diet,
cognitive, and mental health data collection procedures were feasible, with all data valid for analysis except for 6%

of children’s dietary questionnaires. All intervention components were delivered (100% dose delivered), with high
levels of fidelity (82% - 100% of components implemented as planned). All teachers and parents strongly agreed

that they would recommend other schools/families take part in the study, indicating high levels of acceptability.
Process evaluation revealed areas for refinement including more cohesive connections between school- and home-
based intervention components, strengthening or adding new intervention components, and simplifying enrolment
procedures with longer recruitment periods.

Conclusion Having satisfied key feasibility and acceptance measures in the Feel Good Study, we recommend inter-

vention refinement and progression to a definitive trial where the efficacy of increased FV intake for mental health
and cognitive function can be tested in children for the first time.
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Trial registration The trial protocol was prospectively registered with the Australia and New Zealand Clinical Trials
Registry (ACTRN12623000533695) on 2 May 2023, https://www.anzctrorg.au/Trial/Registration/TrialReview.aspx?id=

385829&isReview=true.
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Background

Eating a variety of fruits and vegetables (FV) throughout
childhood provides essential nutrients for growth, devel-
opment, and overall health [1-3]. Healthy dietary pat-
terns, including those high in FV intake, established in
childhood are likely to track into adulthood, decreasing
chronic disease risk [4, 5]. Yet many children world-wide
continue to fall short of recommended intakes of FV. In
Aotearoa New Zealand, only 5% of children aged 5 to 14
years eat enough vegetables daily, while 73% eat enough
fruit [6], which aligns with evidence globally [7, 8]. These
trends persist across genders and ethnicities, but fewer
children in the most deprived areas meet fruit recom-
mendations compared to those in the least deprived
regions [6].

Beyond just physical health, growing observational
evidence suggests that greater FV intake can enhance
aspects of children’s mental health and cognitive func-
tioning [9-12], supporting their overall life achievements
[13]. Rising childhood obesity rates [6, 14] has long-been
a global imperative for investment in strategies to ensure
adequate FV intake in children [15-17], yet increasing
rates of mental health concerns adds weight and urgency
to this issue [18, 19].

Schools are a promising setting for interventions seek-
ing to increase FV intake. Schools not only have the
potential to reach high numbers of participants, but also
allow for a more equitable environment to influence
broad determinants of FV consumption, and allow for
positive reinforcement from teachers and peers [20]. This
is true for scalable public health interventions, but also
interventions to evaluate the impact of increased intakes
on health outcomes such as cognitive functioning or
mental well-being.

Multi-component approaches targeting both school
and home environments show greater potential for
increasing children’s FV intake, and therefore would
allow for the effects of FV on mental health or cog-
nitive function to be examined [20]. While a number
of approaches can be used to increase fruit intake
through school-based interventions, increasing vege-
table intake has proven more challenging [21]. A meta-
analysis of primary school healthy eating programs
underscores the effectiveness of experiential sensory
learning strategies (i.e. learning through doing and

using the five senses: taste, sight, hearing, smell and
touch) [22]. For instance, a recent Australian program
integrated these methods into a vegetable-specific
education initiative, resulting in increased vegetable
knowledge, acceptance, and willingness to eat them,
overcoming challenges encountered by previous
school-based strategies [23].

Here we evaluate a multi-component FV intervention
utilising sensory learning methodologies, while address-
ing evidence gaps (i.e. the effects of increased FV on child
mental wellbeing) [24]. Following the Medical Research
Council guidance on complex interventions [25], we
report the design, feasibility testing, and process evalu-
ation of a multi-component intervention designed to
increase FV intake and measure cognitive and mental
health outcomes in children. Specifically, the primary
objective was to determine the feasibility of recruitment,
retention, and data collection measures of the Feel Good
Study. A secondary objective was to evaluate the accept-
ability and fidelity of intervention implementation and
research procedures. This paper offers a comprehensive
overview of the study protocol and reports findings from
the process evaluation. Outcome measures concerning
dietary behaviours, mental health, and cognition and
power calculations for a definitive trial will be addressed
in a separate publication.

Methods

Study design and setting

The Feel Good Study was a 10-week wait-list con-
trolled, cluster-randomized feasibility study conducted
in primary schools located in Auckland, New Zealand.
For the purpose of this feasibility study, four class-
rooms were invited to participate. The four classrooms
were recruited from four different primary schools to
allow for a spread of sociodemographic characteris-
tics. Recruitment and randomization procedures took
place between July — September 2023. Data was col-
lected at the start and end of school term 4 of 2023 (10
weeks, October — December). The active intervention
arm received their 10-week intervention during school
term 4 of 2023, while the wait-list control received their
simplified 5-week intervention at the start of term 1 of
2024. No formal power calculation was completed. A
sample size of 70 participants has been recommended
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for feasibility trials in order to estimate sample sizes
required for a fully-powered RCT [26].

Ethical approval for the study was obtained from the
National Health and Disability Ethics Committee (2023
EXP 18255), and the study was pre-registered with
the Australian New Zealand Clinical Trials Registry
(ACTRN12623000533695). The protocol reported here
was in accordance with the SPIRIT (Standard Protocol
Items: Recommendations for Interventional Trials) and
CONSORT guidelines for pilot and feasibility studies
[27]. The CONSORT extension for pilot and feasibility
trials flow diagram is shown in Fig. 1, and a CONSORT
checklist can be found in Supplementary File 2.
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Participants
Inclusion and exclusion criteria
The main study population were children in school years
4-6 (aged 7-11 years) attending primary school in Auck-
land, New Zealand. Data was also collected from parents/
caregivers (herein referred to as parents), teachers and
principals, who can also be considered as participants.
Children would be excluded from data collection if
they were unable to complete cognitive and psychoso-
cial assessments (e.g., autism spectrum disorder requir-
ing significant support with regards to communication or
completing the assessments, unable to speak/understand
English). The decision to exclude participants was guided

N=362 eligible clusters (schools) identified

l

N=7 schools contacted to participate

v

—

Excluded schools
¢ Declined to participate (n=1)
* Did not respond to invite (n=2)

N=4 Participating clusters
N=90 eligible participants

«

—

Excluded participants (students)
* Opt-out on consent form (n=2)
¢ Withdrawal before TO (n=1)
¢ Did not respond to invite (n=17)

N=4 Participating clusters
N=70 Participating students

l

!

Allocated to and received intervention
e Schools (n=2)
e Students (n=38)

Average cluster size: 19 + 3

l

Baseline data collection
¢ Schools (n=2)
¢ Students (n=37)
o Absent for data collection visit (n=1)

Lost to follow-up (n=3)
¢ Absent for data
collection visit (n=3)

Follow-up data collection
¢ Schools (n=2)
¢ Students (n=35)

l

Included in complete-case analysis
¢ Schools (n=2)
¢ Students (n=34)

l

Allocated to and received wait-list control
¢ Schools (n=2)
¢ Students (n=32)

Average cluster size: 16 + 4

!

Baseline data collection
¢ Schools (n=2)
e Students (n=31)
o Absent for data collection visit (n=1)

Lost to follow-up (n=4)
¢ Absent for data
collection visit (n=3)
¢ Declined to complete
data collection (n=1)

Follow-up data collection
* Schools (n=2)

¢ Students (n=28)

Included in complete-case analysis
¢ Schools (n=2)

e Students (n=27)

Fig. 1 CONSORT diagram showing participant flow through the Feel Good Study
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by a developmental psychologist in the research team
(KEW) in conversation with the child’s parent/caregiver.

Informed consent

Informed consent was first required from the school
principal, a Board of Trustees representative, and a class-
room teacher for the classroom to take part in the study,
including for researchers to deliver school-based inter-
vention components to the classroom. Dual consent (par-
ents) and assent (children) was required for each child
to participate fully in the study, including data collection
and home- and school-based intervention components.
Participation in the study was entirely voluntary and in
compliance with the International Conference on Har-
monization (ICH) guidelines.

Recognising that there are many reasons why parents
are not able to sign consent forms (e.g., low levels of
literacy, limited time), all children in the participating
classroom could take part in the school-based interven-
tion components independent of parent signed consent,
but would still not participate in any data collection
without completed consent and assent forms. Parents
or children could opt out of participation in classroom
activities if they wished in their returned consent or
assent forms, which meant that these children would
not participate in classroom activities or data collection.
This opt-out process was used with the intent to mini-
mize feelings of exclusion for children in participating
classrooms.

Recruitment and stratification

Schools were stratified into tertile bands according to the
New Zealand Equity Index (EQI), a 226-point numeri-
cal scale from 344 — 569, with greater EQI representing
greater socioeconomic barriers to achievement at school
[28]. The intention for this feasibility study was to recruit
two schools each from the upper and lower EQI tertile,
given that socioeconomic status potentially has a mod-
erating effect on feasibility (e.g., recruitment) or other
outcome (e.g., scope for change in FV intake) measures.
Due to limited engagement from high EQI (greater socio-
economic barriers) schools within the time constraints
of recruitment for this feasibility study from initial email
and phone invitations, the protocol was adjusted during
recruitment to recruit schools in the lowest (high socio-
economic status (SES)) and upper-middle EQI (lower
SES) bands.

Principals were first approached for participation
in the study via email invitations using opportunistic
sampling (i.e., approaching schools based on existing
relationships and networks, or information provided
by the Ministry of Health School Directory). Follow-
ing a series of introductory meetings with principals
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and teachers, children were invited to take part in the
study via a classroom visit and parents through a visu-
ally informative email invitation letter. Due to only
needing four schools for this feasibility study, invitation
emails were sent to one school at a time. If schools did
not respond to our contact efforts within two weeks,
an invitation to another school was sent. As shown in
Fig. 1, a total of seven schools were contacted before
out target of four schools was reached, with one school
declining the invitation to participate and two schools
not responding to the invitation email.

Randomisation and allocation

Following full consent, classrooms matched for EQI
were randomised on a 1:1 allocation. Randomisation
sequences were prepared by a researcher not involved
in recruitment or data collection (ALL), and managed
centrally through REDCap (Research Electronic Data
Capture [29]) during the trial. Participants were not
informed of the intervention allocation before consent,
though due to the need for adequate time for planning,
teachers were informed of their classroom’s alloca-
tion by one researcher (JR) before some assent/consent
forms had been returned from children and parents.
This was an unblinded trial due to the nature of the
intervention, and participants were also not blinded to
study hypotheses.

Intervention

The intervention was developed in accordance with the
Medical Research Council’s guidance on complex inter-
ventions [30] and by Registered Dietitians in the research
team, in collaboration/consultation with key community
stakeholders (teachers/principals, Maori (indigenous
to New Zealand) and Pacific health professionals, sen-
sory education specialists). Stakeholders were invited
to review our intervention plan and resources both
via email and in a meeting format to encourage discus-
sion. Key feedback incorporated into the final interven-
tion was centered around strategies to promote cultural
responsiveness for Maori and Pacific families (e.g., kara-
kia (blessing) before any food is consumed, avoiding food
waste, avoiding food touching the head), and interven-
tion components or resources that could be added (e.g.,
the garden bucket, recommendations for resources from
community organizations). The TIDieR checklist can be
found in Supplementary file 3.

The intervention was designed as a behaviour change
intervention, using the behaviour change wheel theo-
retical framework. A COM-B (capability, opportunity,
motivation) behavioural analysis was undertaken, fol-
lowed by identifying intervention components and
implementation options using a standardised behaviour
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change technique taxonomy [31]. A full description of
this process is described in Supplementary file 1.

In brief, the multi-component intervention included
home- and school-based strategies, combining FV
delivery to overcome barriers relating to availabil-
ity, alongside a behaviour change support package to
enhance acceptance through building capability and
motivation.

Intervention components

The full 10-week intervention programme was devel-
oped to align with the timeframes of school terms in
New Zealand. The 10-week intervention was used for
the intervention group, while a simplified 5-week ver-
sion of the intervention was used for the wait-list con-
trol group in this feasibility study in the interest of time
and logistical constraints. A summary of school- and
home-base support intervention components are sum-
marised below, and in Table 1.

School-based components (intervention group) Partici-
pating classrooms received a weekly fruit box delivery
for the duration of the 10-week intervention, with flex-
ibility for the classrooms to decide how this was best
implemented.

Page 5 of 15

Research dietitians (NG and JR) delivered six lessons
in the classroom, including an introductory/gardening
session and five sensory experiential learning lessons.
The gardening session involved growing a transport-
able garden in a bucket from vegetable or herb seedlings,
which they grew together over the course of the 10-week
study and then took them home. Sensory experiential
learning was integrated into school lesson plans, using
the Flavour School programme and Sapere approach
as a guide, which encourage children to explore food
through sight, smell, touch, hearing and taste, foster-
ing curiosity and acceptance of a variety of foods [32].
Workbooks, teaching manuals, and other supporting
materials for the implementation of sensory experiential
learning were specifically designed for this study (JR),
which included integration of contingent reinforcement
through role modelling, sticker rewards, and activities
(Fig. 2). An overview of the lesson plans is provided in
Supplementary table 3.

Home-based components (intervention group) Partici-
pating families received a weekly vegetable box delivered
to their homes, accompanied by recipes that utilised the
vegetables and other tips and tricks (e.g., strategies to
help children eat well, tips to reduce food waste) deliv-
ered via weekly email newsletters. Existing reputable

Table 1 Summary of school- and home-based intervention strategies utilized in the Feel Good Study for intervention and wait-list

control groups

Activity Description Intervention group Control group
1x 90-minute session
Interactive e Based on sensory experiential learning 6x 45-minute sessions
o delivered by
1/ . classroom e Designed to promote fruit and vegetable acceptance. delivered by researchers
e researchers after the
sessions during the 10-week study.
10-week study
Created at the start, during Created during 90-
Portable e Created at school, and shared with family after the

H

vegetable garden study.

first interactive classroom minute interactive

session classroom session

224

2
KR
ataN
=
B}

e Delivered to participating classrooms, teachers

One-off delivery to
Delivered weekly for 10

Fruit box schools after data
W distribute daily. weeks
collection.
Delivered weekly for 5
Vegetable box e Delivered to participating families at home. Delivered weekly for 10
ARY weeks, including fruit.
\WeYie with recipes and e Arranged via a reputable produce delivery company. weeks. Resources sent via
EEEE)) Resources sent via
tips/tricks e Utilized reputable organizational resources. email newsletter.

email newsletter.

Private Facebook .

group e OPTIONAL for parents to join.

Resources, tips/tricks, recipes, photos will be shared.

Parents are invited to join
No Facebook group.
at the start of the study
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Fig. 2 Photographs taken during the delivery of sensory experiential learning lessons, including (from left to right): perfect vs imperfect vegetable
exploration, portable garden, lesson workbooks, sensory platters and fruit and vegetable bug activity

resources were utilized for the recipes (e.g., Heart Foun-
dation, Vegetables NZ), which provide recipe and skill
development cards for a range of cultures, and skill levels
in New Zealand.

Parents were invited to join a private study Facebook
group with other participants from within the same
classroom. The Facebook group was intended to promote
engagement with the researchers and other participants
of the study, including the classroom teachers (Fig. 3).
Parents were invited to take part in a weekly photo chal-
lenge through the Facebook group and weekly newslet-
ter, where each photo posted or submitted using produce
from the weekly box was considered an ‘entry’ to a ran-
dom prize draw at the end of the study.

Wait-list control components The wait-list control
received a simplified 5-week version of the intervention
described above. This included 5-weeks of fruit and vege-
table box deliveries to participating families, with accom-
panying recipes, tips and tricks, and the invitation to take
part in the photo challenge in a weekly email-newsletter.

Thark you 190 Bg vctng Gebvery BOS L.O5 mere 0300 10 MD Dregare

Gevwr Ul gl Thet was 80 ealing wrprne ‘o mw'

Wait-list control classrooms received a 90-minute com-
bined gardening and sensory experiential learning les-
son, and a one-off fruit box delivery after data collection
was completed. The structure of the simplified interven-
tion was driven by scheduling constraints with the study
being conducted in term 4 of the school year.

Data collection and measurements

Data were collected at baseline and thel0-week endpoint
from participating children in classrooms by two trained
researchers (JR, NG). Children first completed paper-based
questionnaires, with staff present to assist with completion.
Children then completed Veggie Meter® assessments in the
classroom, before completing the NIH toolbox® cognitive
assessment. Parents and teachers completed online surveys
via REDCap [29], with reminders sent over email and text
message if not completed within two days.

Feasibility measures (primary outcome)

A summary of measures to assess trial feasibility are
summarised in Table 2, which includes data from both
research records and process evaluation. Pre-defined

NO 0Nt exCop! Me mid Loen 0N Aty of Pote veppies Everyone ted some. ASparagus and
Mbeorgra (Cggolant

Ponl Qund Shutty  +
AlsohAely DU’ 9 A TRANR you 1 SN - Jove The Croanvied Drepar abon
of e wgges! | bet Dy tumed ot delcouvs N S

L s
r ©

°

v

Feel Good Snudy

On my goodness! This locks amazing @ Detter than the photos on the actual
recipe card! Thank you 50 much for trying the recoe out and sharing. Loving the
photos of making them in action & 10 cool Bhat the whole famidy tried some! Wel
done’ v

Fig. 3 Selection of posts from Facebook group, demonstrating the vegetable box delivery with resources, and interaction between participants

and researchers
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Table 2 Outcomes, definitions, and data sources used to assess trial feasibility
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Outcome

Definition

Data source

Recruitment
Retention

Data collection and analysis

Biological sample collection?

Intervention implementation

Intervention acceptability

% of enrolled participants (children) from those that were
eligible and invited to participate.

9% of enrolled participants (children) completing follow-up
data collection (questionnaires)

% of enrolled participants (children) completing ques-
tionnaires and cognitive assessment which were valid
for analysis

% of participants (children) opting in for stool sample col-
lection, and % completing baseline and follow-up sample
collection.

Dose delivered and fidelity of study processes and inter-
vention as planned.

Acceptance and satisfaction of study processes and inter-
vention.

Recruitment records kept by researchers in excel files
and REDCap, class rolls.
Data collection records kept by researchers in REDCap

Data collection records kept by researchers in REDCap.

Recruitment and data collection records kept
by researchers in REDCap.

Process evaluation tools — Core components checklist.

Process evaluation tools — End of lesson (children)
or intervention (parents, teachers) surveys.

? See Supplementary file 1 for details regarding at home-collection protocols

targets for recruitment, retention, and data collection
were set at 80% for this feasibility study to proceed with-
out modification to a definitive, fully-powered RCT in
the future.

Diet, cognitive, and mental health measures

Dietary, cognitive, and mental health measures were
collected at baseline and week-10 from children and
parents. Changes in these measures according to

intervention group are not presented in the current
manuscript, and will be described in detail elsewhere
including their selection and adaptation to the study
context. The overview presented in Table 3 is intended
to give context to the scope of measures collected.

Process evaluation
The guide from Saunders et al. [39] informed our pro-
cess evaluation plan, selected for its specificity to health

Table 3 Overview of diet, cognitive, and mental health measures utilised in the Feel Good Study

Outcome Participant Measurement tool
Baseline data collection®
Health and demographics Parent Purpose-designed survey
School environment Teacher Purpose-designed survey
Child's diet
FV, beverage, and snack intake Children Components from the NZ children’s FFQ [33]
FV acceptance Children 5-point hedonic facial scale [23]
Willingness to try FV Children Yes/no question item [23]
Diet quality Parent DICE questionnaire [34]
Food neophobia Parent Food neophobia scale [35]
Skin carotenoids® Children Veggie Meter® [36]
Child's mental health
Positive Affect Children PROMIS positive affect scale [37]
Behaviour Parent Strengths and Difficulties Questionnaire [38]
Child's cognitive function®
Executive function Children NIH toolbox — Flanker test
Processing speed Children NIH toolbox — Pattern comparison test
Language Children NIH toolbox - Picture vocabulary test

All tools except for purpose-designed surveys have been validated for use in children of this age group, or have been adapted from those used previously in similar

research in this age group (FV intake, FV acceptance, willingness to try FV)

Abbreviations: DICE Dietary Index of a Child’s Eating, FFQ food frequency questionnaire, FV fruit and vegetable

@ All other measures were collected at baseline and the 10-week follow-up

b The Veggie Meter® is a non-invasive, painless fingertip device used to measure skin carotenoid levels

€ Completed with two students at a time in a quiet room, which took approximately 15-minutes to complete on an iPad
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promotion interventions. Key elements of the Feel
Good Study process evaluation included recruitment,
implementation fidelity (quality of implementation),
dose delivered (extent of intervention implementa-
tion), dose received (satisfaction among children, par-
ents, and teachers), reach of the intervention into the
child population, and context (barriers or facilitators to
implementation). Researchers, teachers, parents, and
children were all involved in the process evaluation.

Process evaluation data was used for both forma-
tive and summative purposes in this study. Formative
data included immediate feedback (e.g., emails and text
messages), which could be used to fine-tune the pro-
gram as it was running or keep the program on track.
Key process evaluation instruments include a core
components checklist completed by researchers, end of
intervention surveys completed by parents and teach-
ers with qualitative ((1) What did you like most about
this study? (2) What are some things you would like to
see changed? and (3) Is there anything else you would
like to tell us?) and quantitative responses, and brief
hedonic facial enjoyment and satisfaction scales com-
pleted by children at the end of each lesson. A detailed
summary is provided in Supplementary file 1.

Participant retention

To enhance recruitment and retention, schools received
a sports voucher at the end of the study, and teachers
received a gift. Children received a surprise gift voucher
at the end of the study, which they were not aware of on
the recommendations of the ethics committee.

Data analysis
Feasibility and process evaluation data analyses were
exploratory, and not intended to test the effectiveness
of the intervention. Descriptive statistics are presented
as numbers (%) of participants for categorical data or
mean + standard deviation for continuous data.
Thematic analysis was used to assess qualitative data
from parent and teacher feedback surveys. An induc-
tive approach was taken, with one researcher (JR) gen-
erating codes from responses to three key questions: 1)
“What did you enjoy most about the study”; 2) “What
are some things that you would like to see changed?”
and; 3) “Is there anything else that you would like to tell
us” Codes were then organised into potential themes
which were reviewed and finalised in collaboration with
a second researcher (NG). Representative participant
quotes were selected to illustrate key themes.
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Results

Participant characteristics

Seventy children from four classes participated, with 65
(93%) parents providing baseline demographic informa-
tion (Table 4). The children’s average age was 10.0 + 1.1
years, of which 36 (55%) were girls. Nearly half of the
participants were NZ European (46%), with low rates of
Maori (3%) enrolment.

Recruitment, retention and data collection (primary
outcomes)

Four of the seven schools contacted took part in the
Feel Good Study, and the study was able to recruit 71
(79%) of the 90 eligible students (Table 5). There were
some differences in enrolment rates between high (low
EQI tertile) and lower (upper-middle EQI tertile) SES
groups, with greater participant enrolment rates for
schools in high SES areas (92% — 100%) compared to
lower SES areas (60% — 64%). Retention rates were good
in both intervention (81% — 96%) and control (85% —
92%) groups. There were high data collection comple-
tion rates for the total sample at baseline (>90%) and
follow-up (>80%), with minimal attrition across time
(Supplementary table 7). Only 8 (6%) of children’s die-
tary questionnaires were excluded from further analyses
due to validity concerns, including incomplete ques-
tionnaires with >25% of missing items (#=6) or major
inconsistencies between baseline/follow-up data which
indicated children’s lack of understanding of the ques-
tionnaire (n=2). Full parent/child consent was low for
optional stool sample collection (13% of total study par-
ticipants), as was collection rates, with only 4 (44%) and
2 (22%) children completing collection at baseline fol-
low-up, respectively (Supplementary Table 8).

Fidelity & dose delivered

Implementation was primarily assessed through the
“core components” checklist completed at the end of the
intervention, which captures both study processes and
elements implemented in the FV intervention. Over-
all, our findings show strong agreement that both study
processes and intervention elements were implemented
as planned in both intervention and control groups
(Supplementary table 9).

All study processes and intervention elements
included in the core components checklist were imple-
mented across the 4 schools (100% dose delivered).
Fidelity scores were more favourable in the control
than intervention group, with 100% of home- and 95%
of school-based intervention elements implemented as



Gillies et al. Nutrition Journal (2025) 24:80 Page 9 of 15

Table 4 Characteristics of participants taking part in the Feel Good feasibility study

Total Intervention Control (n=32)
(n=70) (n=38)
Questionnaires completed 65 35(92) 30 (94)
Child's age 100 +1.1 103+£06 100+ 1.1
Child's gender - Female 36 (55) 20 (57) 16 (53)
Child’s ethnicity?
Maori 203 ) 20
NZ European 30 (46) 18 (60) 12 (40)
Samoan 203) 2(6) -
Tongan 2(3) - 2(7)
Cook Island Maori 2(3) - 2(7)
Niuean 1(2) - 10)
Chinese 7(011) 1(3) 6 (20)
Indian 11017) 7 (20) 4(13)
Other — Asian/Middle Eastern 13 (20) 7 (20) 6 (20)
Other — European/Latin American 4 (6) 3(9) 1(3)
Child's medical conditions®
Asthma 6(9) 4(11) 2(7)
Allergies or hay fever 4(6) 309 1)
Type 1 Diabetes 1) 1(3) -
Epilepsy 12 - 1(3)
Parent’s relationship to child
Mother 48 (74) 25 (71) 23 (77)
Father 15 (23) 8(23) 7(23)
Other family member 2(3) 2 (6) -

Data presented as mean * standard deviation (continuous variables), or n (%) (categorical variables)
2 Counts refer to all options chosen, such that one child can have multiple ethnicities recorded
b Grouped according to self-reported conditions, only 1 parent indicated they would prefer not to disclose

Table 5 Summary of participant recruitment, enrolment, and retention

Total Intervention Control

High socioeconomic Lower socioeconomic High socioeconomic Lower

status status status socioeconomic
status

Class size 90 25 25 20 20
Recruitment

Parent/caregiver EQI 74 (82) 23(92) 19 (76) 20 (100) 12 (60)

Parent/caregiver consent 71(79) 23(92) 16 (64) 20 (100) 12 (60)

Child assent 77 (86) 23 (92) 19 (76) 20 (100) 15 (75)

Non-participation 2(2) 0(0) 2(8) 0(0) 0(0)

Enrolled 71(79) 23(92) 16 (64) 20 (100) 12 (60)
Retention

Withdrawals (1) 147 0(0) 0(0) 0(0)

Lost to follow-upb 7 (10) 0(0) 3(19) 3(15) 1(8)

Completion rate 63 (89) 22 (96) 13(81) 17 (85) 11(92)

Values are displayed as n (%), referring to the proportion of eligible students from the classroom (recruitment), or proportion of enrolled participants (retention)
2 Participant moved schools after enrolment, but before data collection started

b Refers to children who did not complete data collection (questionnaires) at follow-up
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planned compared to 82% of home- and 85% of school-
based intervention elements in the intervention group.
All data collection processes were implemented as
planned (100% fidelity).

Sixteen parents/caregivers joined the Facebook
group of the 27 that were invited to join. There were
107 posts, 100 comments and 298 reactions recorded
in the Facebook groups combined (Supplementary
figure 2).

Dose received (enjoyment and satisfaction)

Children Most children in both intervention and con-
trol groups responded positively to the lessons according
to the brief hedonic satisfaction and enjoyment scales
completed at the end of each lesson, with 88-100% of
children strongly agreeing or agreeing with the state-
ment “I had fun in today’s lesson” across the different
lessons. Average scores ranged from 4.4 out a possible
5 (Primer lesson) to 4.8 (Touch lesson) in the interven-
tion group, and 4.9 for the control group’s ‘Mega Lesson’
(Supplementary Table 10).

Table 6 Parent -reported feedback in end of intervention survey
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Parents & teachers

Quantitative responses Most parents and teachers
expressed a high level of satisfaction with study processes
and intervention elements. Of the 84% of intervention
group parents completing the end of intervention survey,
97% either strongly agreed or agreed that they enjoyed
taking part in the study, 100% reported that their child
enjoyed taking part in the study, and that they would rec-
ommend other families to take part in the study. This is
comparable to the 100% of parents in the control group
who enjoyed taking part in the study and reported that
their child did too, with 95% reporting that they would
recommend other families take part (Table 6). Parent
responses to changes in behaviour because of taking
part in the study (Supplementary Table 11) indicated
that behaviour change techniques focused on exposure,
modelling of the behaviour, and restructuring the physi-
cal or social environment were implemented in the home
environment.

All four teachers strongly agreed that their class-
room enjoyed taking part, and they would recommend
other schools to take part in the study (Supplementary
Table 12).

Intervention group, n=32 (84%
response rate)

Control group, n=21 (66%
response rate)

Very Neutral Very Very Neutral Very
satisfied/ dissatisfied/ satisfied/ dissatisfied/
satisfied dissatisfied satisfied dissatisfied
Intervention components
Veggie Box - Quality (91) 3(9) - 20 (95) - 1(5)
Veggie Box - Variety (97) - 13) 21 (100) - -
Veggie Box - Amount (97) - 1(3) 20 (95) 1(5) -
Recipes and information to help families eat more fruit and vegeta- (69) 8 (25) 2 (6) 21 (100) - -
bles
Enjoyed receiving the weekly veggie box 1(97) 13) - 21 (100) - -
Portable vegetable garden® 25 (78) 2(6) 3(9) 15(71) 1(5 -
Study participation
I enjoyed taking part in the study 31(97) 1(3) - 21 (100) -
My child enjoyed taking part in the study 32(100) - - 21 (100) - -
I would recommend other families to take part in the studyb 2 (100) - - 20 (95) -
Research processes
Opportunity to provide feedback during the study (87) 3(9) 1(3) 21 (100) - -
It was easy to take part in the study (94) 2(6) - 21 (100) - -
It was easy to talk with and contact the researchers 25 (78) 6(19) - 18 (86) 1(5) -
I was well informed about what taking part would involve (97) 13) - 21 (100) -

Data is presented as n (%)

2 6% of the intervention group and 24% of the control group responded “not applicable to me”

b 5% of the control group responded “l would prefer not to answer”

€3% of the intervention group and 5% of the control group responded “not applicable to me”
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Table 7 Summary of thematic analysis from parent and teacher responses to the question “what did you enjoy most about the study”

in the end of intervention survey

Theme Responses

lllustrative quote®

Promoting child food acceptance
Ease of access and availability

Gratitude for the Feel Good Study

Participants valued the study’s impact on their child’s
willingness to try different fruits and vegetables
Participants valued the convenience of receiving a free
weekly box of fresh fruits and vegetables

Participants expressed gratitude for the opportunity

to take part in the study, as well as the value it had
for improving children’s healthy eating habits

“[l enjoyed most] that my child is more open to eating a
variety of vegetables, and willing to try new ones.” (parent)

‘[l enjoyed most] getting fresh fruit and vegetables deliv-
ered” (parent)

“Thank you for the experience. We are very grateful for
the fruit and vegetables we received. It certainly uplifted
attitudinal changes in cooking, eating more fruit and
vegetables..” (Teacher)

2 See Supplementary table 12 for a comprehensive summary of qualitative feedback

Qualitative responses A total of 34 parents/caregiv-
ers (intervention, n=22; control, #=12) and all four
teachers provided qualitative data. As shown in Table 7,
three main themes emerged in response to being asked
what they enjoyed most about taking part in the Feel
Good Study. Responses highlighted the study’s positive
impact—specifically, improvements in children’s willing-
ness to try fruits and vegetables, receiving fresh produce
deliveries, and/or their appreciation for the opportunity
to participate in a program supporting children’s healthy
eating.

When asked about study improvements, the major-
ity (n=23; 68%) of parents/caregivers did not have any
suggestions. Of the twelve who provided suggestions,
there was a desire for more recipes and healthy eating
resources, including fruit in the home deliveries for
the intervention group, or wanting more opportuni-
ties for child/parent involvement. Teachers from both
intervention schools noted concerns around a limited
variety of fruit delivered, and suggested additional
activities such as using school kitchen facilities to cook
together and create a cookbook compiled by students
(Supplementary Table 13).

Reach

The target attendance rate for sensory lessons was 80%,
which was met for both the control (84%) and interven-
tion (average attendance 87%) group, although attend-
ance ranged from 66% to 95% across the six lessons for
the intervention group (Table 8). The low attendance in
lessons 3 (41%) and 4 (64%) for one school was related
to a clash with the lessons and a sporting event that
researchers were not aware of. Only 17 children (45%)
in the intervention group attended the primer and all
five sensory lessons.

Table 8 Enrolled participant attendance rates across
intervention group lessons

Lesson School A attendance School B
attendance
Primer 88% 95%
Lesson 1 - Sight 94% 95%
Lesson 2 — Smell 88% 91%
Lesson 3 - Touch 100% 41%
Lesson 4 - Hearing 88% 64%
Lesson 5 - Taste 94% 91%

Adverse events
No adverse events were reported to researchers through-
out or at the end of the intervention.

Discussion

The aim of this study was to examine the feasibility of
conducting a cluster-RCT which seeks to increase FV
intake in children and measure cognitive and mental
health outcomes. The findings demonstrate that research
processes are feasible, with targets for recruitment, reten-
tion, and data collection rates met alongside evidence
that the intervention was implemented with good fidel-
ity. The school- and home-based intervention compo-
nents were acceptable to children, parents, and teachers
with high levels of satisfaction and enjoyment reported
throughout and at the end of the study.

The Feel Good Study recruited and retained 100% of
schools at the cluster-level, with average recruitment
and retention rates at the individual participant level
of 79% and 89%, respectively. Recruitment rates varied
from 60-100%, with higher recruitment rates observed
in schools facing low socioeconomic barriers. This dis-
crepancy in recruitment rates is an issue that needs
to be addressed before scaling this intervention into
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a fully-powered RCT, for example through an inter-
nal pilot integrated within a larger-scale RCT to refine
recruitment and intervention procedures so that they are
acceptable for a diverse population. It is encouraging that
we retained those allocated to the control group, as this
has been an issue previously reported in dietary interven-
tions delivered in the school setting [23]. Although infor-
mation sheets and recruitment discussions described
our randomisation process, control group teachers did
express disappointment in not being allocated to the
intervention group. This has the potential to risk compli-
ance and retention, indicating the opportunity to further
develop processes such that the intervention and control
groups feel that they are getting equal value, or to better
manage expectations.

Successful recruitment strategies implemented in
this study could be harnessed for a definitive trial. We
observed that enthusiastic teachers facilitated excellent
participant recruitment, for example through proac-
tively setting targets for children to gain class points if
they returned their completed assent form. Researchers
fostered this enthusiasm by including teachers in class-
room activities (vegetable deliveries, Facebook group,
veggie meter measurements) such that a strong, recipro-
cal relationship was developed. Barriers to recruitment
included an initially complicated consent process, which
first required parents to submit an expression of interest
before then moving onto consent procedures. Previous
school-based research in NZ has attributed low partici-
pation rates (48%) to requirements for younger children
(5y) to sign their own assent forms [40]. Although chil-
dren in this study were older (7-11y), we found no issues
with the use of assent forms, which were age-appropri-
ate and visually appealing. The complexity of informa-
tion in the parent information sheets and consent form
may have also contributed to lower recruitment rates in
schools facing greater socioeconomic barriers, similar to
observations made elsewhere [23].

The process evaluation shows that the intervention
was implemented as planned, with higher fidelity rates
than other school-based interventions [41]. Researchers
being responsible for the delivery of most intervention
items likely explains the high rates of implementation
(82-100% fidelity, 100% dose), rather than relying on
schools/teachers. Having researchers deliver intervention
components is shown to be more effective than teachers
[20], and also helps to overcome barriers such as teachers
prioritizing the implementation of less time-consuming
activities [42, 43]. At the same time, the resource bur-
den of this approach does create concerns for scalability
into a definitive intervention. Interestingly, teachers did
express willingness to deliver the sensory lessons and a
hybrid approach with teachers and researchers could be
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an appropriate path forward to maintain a high degree of
intervention fidelity and low levels of participant burden.
The intervention group did have lower rates of interven-
tion fidelity overall, which is likely explained through
timing of intervention delivery (lessons learned from the
intervention group by the time of control group deliv-
ery), or by the more simplified version of the intervention
component (e.g., reward stickers provided on just one
occasion for the control group, rather than at six occa-
sions for the intervention group).

The most consistent feedback for improvements to
the Feel Good Study from parents was a desire for more
recipes and healthy eating resources, aligning with the
low uptake of this behaviour change technique. Parents
also expressed an interest in greater continuity between
home and school activities, with opportunity for greater
parental involvement. Evaluation of other school-based
health promotion programs have similarly resulted in
recommendations to encourage parents into schools
for intervention components to deepen connections
and create a ‘buzz’ to enhance behaviour change [44]. It
appears that school-based interventions directly target-
ing parents (e.g. attendance at sessions) are more likely
to lead to improved dietary behaviours in children [45],
and one teacher’s recommendations for integrating cook-
ing classes present an opportunity to bridge this gap.
Although there was good engagement with the Facebook
group for those that signed up, there was limited accessi-
bility to the page as a whole which may have contributed
to the disconnect felt by parents overall. An engaging
newsletter co-created with students could be delivered
instead of the Facebook group and email.

This feasibility study should be interpreted in the con-
text of its strengths and limitations. Process evaluation
ensures intervention transparency and informs decisions
for further implementation. Embedding formative and
summative mixed-method process evaluation compo-
nents throughout the intervention enabled identification
of successful elements, and also helped guide changes
needed for a definitive RCT. This is not only relevant
for scaling the current study, but others seeking to con-
duct either FV interventions in children, or behavioural
interventions in the nutritional psychiatry or develop-
mental fields. The latter is particularly important, given
that there are an increasing number of dietary interven-
tions seeking to improve mental well-being (albeit in
adults), yet limited adoption of behavioural frameworks
in intervention design [46] or reporting [47]. Process
evaluation also serves to ensure that participants feel
heard and have the chance to share their experiences,
demonstrating a respect for participants’ dignity, well-
being, and autonomy. In the context of New Zealand, this
also demonstrates a commitment to Te Tiriti o Waitangi
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Table 9 Recommendations for study refinement
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Proposed refinements

Proposed outcome

Participant diversity
within the definitive trial could be considered

Study timing
ticipant recruitment begins.

Consent procedure

board requirements.
Intervention components
ties
Follow-up period
jour change at longer follow-up periods.

Remedy issue of poor representation. An internal pilot
Recruit schools and teachers in the school year before par-

Remove expression of interest ‘gate keeper’step, and sim-
plify information sheets whilst balancing ethical review

Build greater connection between school and home activi-

Evaluate any lasting effects of the intervention on behav-

Understand feasibility and acceptability to sociodemographic
groups not represented in feasibility study.

Time to allow for connections between researchers and par-
ticipants, facilitating recruitment

Facilitates recruitment from a more diverse sociodemo-
graphic background.

Parents feel more integrated within the intervention pro-
gramme, facilitating behaviour change uptake.

Supports evaluation of the programme as a whole, and ongo-
ing funding and research in this area.

through acknowledging participants as valued partners,
not merely subjects of a study. The qualitative aspect of
our process evaluation could have been further enriched
with semi-structured interviews or focus groups at the
end of intervention. This was part of our protocol, but
was not feasible within the time constraints of the pro-
ject and conducting the intervention in the final term of
the year. Collecting qualitative feedback from children
would also add richness to this data, particularly as they
are the focus for behaviour change and data collection.
Finally, directly asking children, parents, and teachers
about uptake of specific behaviour change techniques
or incorporating ethnographic practices to have objec-
tive data of behaviour change technique use would have
better allowed us to optimize intervention content for a
definitive trial. As argued by Hankonen et al. [48], even in
interventions delivered with high fidelity, if participants
do not take up the intended behaviour change techniques
then the intervention may still fail to have effect.

The use of a wait-list control was also a strength, and
likely contributes to the high levels of acceptance and
retention of the control arm, even despite using a simpli-
fied version of the intervention. However, closer efforts
must be made to reduce expectation effects in a definitive
trial, as we did not conceal the purpose or hypothesis of
the study during recruitment and informal feedback from
the control group during the study was that participants
had reported making changes to behaviours around FV
before receiving the intervention. We acknowledge the
limitations of using opportunity sampling to expedite
recruitment in this feasibility study, and a resulting lim-
ited understanding of intervention feasibility/acceptabil-
ity in some population groups. In particular, we were not
able to recruit a diversity of schools with respect to soci-
oeconomic status, and we also have low representation of
Maori (indigenous population of New Zealand) despite
efforts taken with consultation during study design.

Informed by process evaluation of the Feel Good Study,
proposed refinements for research processes and inter-
vention elements in a definitive trial include improved
study timing, simplifying consent procedures, further
development of intervention components, long-term
behaviour change evaluation, and remedying the issue of
representation in the current feasibility study (Table 9).

Conclusion

We have shown that it is possible to conduct a multi-
component intervention delivered through the school
and home environment to evaluate the effects of
increased FV consumption in mental and cognitive
health in children — a critical, yet under-looked age group
with respect to these outcomes. The Feel Good Study
was able to recruit, retain, and analyse data from a suffi-
cient number of participants, with study procedures and
intervention components acceptable to participants. This
warrants progression to a definitive trial with protocol
refinements informed by our process evaluation.
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