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SCIENTIFIC SUMMARY: THE ROYAL HORTICULTURAL SOCIETY CAMPAIGN FOR SCHOOL GARDENING

Scientific summary

Background

Children’s fruit and vegetable intake in the UK is low, at around 2.8 servings per day. Changing intake is
challenging. There is increasing evidence to suggest that gardening might be a vehicle for facilitating fruit
and vegetable intake. School gardening programmes provide an interactive environment with the potential
to change children’s self-efficacy and willingness to try different fruits and vegetables. These changes in
attitudes towards fruit and vegetables may potentially lead to an increase in consumption.

Objectives

To undertake the first clustered randomised controlled trials (RCTs) of a gardening intervention. To
evaluate the impact of a school gardening programme, the Royal Horticultural Society (RHS) Campaign for
School Gardening, on children’s fruit and vegetable intake.

® To adapt an existing dietary assessment tool [the Child And Diet Evaluation Tool (CADET)] to include
age- and gender-specific food portions.

® To describe children’s fruit and vegetable intake, broken down by meal event, lunch type (packed or
school meal) and gender.

® To explore how the home food environment and parental attitudes and values affect children’s fruit
and vegetable intake at baseline.

® To evaluate the impact of the RHS’s Campaign for School Gardening on the change in intake of fruit
and vegetables in children.

® To assess changes in children’s knowledge of, and attitudes towards, fruit and vegetables between
baseline and follow-up.

® To identify process measures relating to the delivery of the intervention which may affect results.

Methods

Royal Horticultural Society policy is to provide support to all schools that register an interest in the
campaign. As a consequence of this, two linked trials were required. All schools in the London boroughs
supported by the RHS would be given access to either the regional advisor or twilight teacher training
sessions. A second set of schools from adjacent boroughs were recruited by the research team into trial 2,
and randomised to receive the twilight teacher training or no RHS gardening intervention. Primary schools
from eight London boroughs were invited to take part in one of two related RCTs.

Twenty-six schools from four boroughs in London (Wandsworth, Tower Hamlets, Greenwich and Sutton)
were recruited for trial 1. Of the 26 schools, 10 were randomly allocated to receive the RHS-led
intervention and 16 to receive the teacher-led intervention. All schools were allocated at the same time.
The primary aim of trial 1 was to determine whether or not children who participate in the RHS-led
gardening intervention increased their fruit and vegetable consumption more than those participating in
the teacher-led gardening intervention.

Thirty-two schools from four other boroughs in London (Lewisham, Lambeth, Merton and Newham) were
recruited for trial 2. These boroughs are adjacent to the trial 1 boroughs. Of these schools, 16 were
randomly allocated to receive the teacher-led intervention and 16 were used as comparison schools.
The comparison schools received no active intervention during the trial. However, they were informed that
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once the study had ended follow-up collection in February 2012, they would be able to attend the twilight
sessions offered to the teacher-led schools. The primary aim of trial 2 was to determine whether or not
children who participate in the low intensity, teacher-led gardening intervention increase their mean fruit
and vegetable consumption more than those in the control group.

Cluster randomisation with school location and borough to identify each cluster was used to randomise
the schools. The schools were randomised by geographic location of their London borough. From each
primary school, one Year 3 class and one Year 4 class was asked to consent to be part of the trial.
Classes were randomly selected if there was more than one class in that particular year group.

It was not possible to blind the schools to their intervention group owing to the nature of the intervention.
The fieldworkers were blinded to the allocation of schools to the intervention (RHS-led or teacher-led) and
comparison arms of the study.

A 24-hour food diary (CADET) collected baseline and follow-up dietary intake. Questionnaires were
designed to measure children’s knowledge of, and attitudes towards, fruit and vegetables and to assess
intervention implementation. Data were collected from each school by fieldworkers who were blind to the
original allocation of the school. The primary outcome was change in fruit and vegetable intake from
baseline to postintervention follow-up.

Baseline collection of the school food diary, home food diary, child questionnaire and school gardening
telephone interviews took place between April and July 2010. The baseline process measures e-mails were
sent out in November 2010 with reminders sent in December 2010. Follow-up collection of the school
food diary, home food diary, child questionnaire and school gardening telephone interviews took

place from October 2011 to January 2012. The follow-up process measures e-mails were sent out in
December 2011 and reminders were sent in January 2012.

Ethical approval was obtained through the University of Leeds Research Ethics Committee in 2009. Written
informed consent was obtained first from all schools and then from all parents whose children were in the
classes chosen to participate in the trial data collection. Parents were given the opportunity to opt out of
the study if they did not wish their child to take part. In this case, the child was still able to take part in
the growing activities in the class; however, his or her food intake and child attitude and knowledge
guestionnaire were not recorded.

Statistical analysis

Baseline analysis explored key nutrients, foods, fruits and vegetables by meal event and demographic
characteristics. An additional variable based on the NHS ‘5 A DAY’ guidelines was created to evaluate how
many children were achieving the UK government’s fruit and vegetable target. Clustered multilevel
regression models were used to explore differences between boys and girls, and the home environment
for nutrients and food items. These models were first conducted unadjusted, and then adjusted for
ethnicity and Index of Multiple Deprivation score (IMDS).

The main analyses used a random effects model, based on intention to treat, with change in total fruit
and vegetable intake as the primary outcome; results were reported both unadjusted and adjusted
for baseline intake. A random effects model was used to determine any differences between schools.

Results

Baseline analysis of the 2389 children who had completed the dietary assessment checklist found that
children consumed on average 293 g [95% confidence interval (Cl) 287 to 303 g] of fruit and vegetables
per day. Children of families who reported ‘always’ eating a family meal together at a table consumed
1259 (95% Cl 92 to 157 g) more fruit and vegetables per day than those from families who never ate a
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meal together. Daily consumption of fruit and vegetables by parents was associated with higher fruit

and vegetable intake in children; these children consumed 87 g (95% Cl 37 to 138 g) more fruit and
vegetables per day than those whose parents rarely or never consumed fruit and vegetables. Cutting up
fruit and vegetables for children was also associated with higher consumption. The children of families
who reported always cutting up fruit and vegetables for their children had 44 g (95% CI 18 to 71 g) more
fruit and vegetables per day than those from families who reported never cutting up fruit and vegetables.

In trial 1, 1138 children were randomised to receive either the RHS-led (n =529) or teacher-led (n = 609)
intervention. Of these, 312 children from the RHS-led and 329 from the teacher-led arm provided data for
the primary analysis. In trial 2, 1391 children were randomised to receive either the teacher-led (n =698)
or comparison (n =693) intervention. Of these, 488 children from the teacher-led and 428 from the
comparison arm provided data for the primary analysis. Sample size calculations had estimated that to
have 90% power to detect a one-portion difference in fruit intake (one portion =80 g), a final sample of
482 per group was required, i.e. about 10 schools. The achieved sample size has reduced the power to
detect a difference of one portion of fruit and vegetables from 90% to 83%.

Results from the RCTs found that in trial 1, for combined fruit and vegetable intake, the teacher-led group
had a higher mean change of 8 g (95% CI -19 to 36 g) compared with the RHS-led group change of
-329(95% ClI -60 to -3 g). However, after adjusting for possible confounders this difference was not
significant (intervention effect -43 g, 95% Cl-88 to 1 g; p=0.06). In trial 2, the teacher-led group
consumed on average 159 (95% Cl —36 to 148 g) more fruit and vegetables than the comparison group;
this difference was also not statistically significant. However, exploration of the process measures revealed
that all schools had increased their gardening activity between baseline and follow-up, with no statistically
significant difference between groups. Schools which had improved their RHS gardening score by three
levels between baseline and follow-up found that, on average, children increased their intake of fruit and
vegetables by 81 g (95% Cl 0 to 163 g; p=0.05) compared with children attending schools that had no
change in gardening score, after adjusting for confounders.

Over 90% of the children at both baseline and follow-up agreed that they enjoyed eating fruit, whereas
60-70% agreed that they enjoyed vegetables, and only 50-60% agreed that they liked trying new
vegetables. No change was found in children’s knowledge and attitudes between baseline and follow-up.
In trial 1, the RHS-led gardening group showed an increase in the total number of different vegetables
recognised; this difference was not significant after adjustment for baseline measurement

and confounders.

At baseline, the response rate was 92 %, with 46% speaking English as an additional language (EAL) and
59% having a member of the family educated to at least degree level. This compares to a total of 55% of
primary school children in London speaking EAL in 2012 and 38% having a family member with a degree,
suggesting that the responding sample may be more advantaged than the general London population.
This could be reflected in the results obtained, with high levels of child knowledge of fruits and vegetables
and higher intakes of fruit and vegetables than were observed in the National Diet and Nutrition

Survey (NDNS).

Results from these trials provide little evidence that school gardening alone can improve children’s fruit and
vegetable intake. In both trials, gardening levels increased across all groups from baseline to follow-up,
with no statistically significant difference between groups in terms of improvement in gardening level. This
lack of differentiation between groups is likely to have influenced the primary outcome. However, when
the gardening intervention was implemented at the highest intensities there was a suggestion that it could
improve children’s fruit and vegetable intake by a portion per day. Analysis of the cross-sectional baseline
data showed that family support for fruit and vegetable intakes through eating together, preparation of
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fruit and vegetables and parental consumption was associated with higher intakes of fruit and vegetables
in children. This study highlights the need for more sophisticated and accurate tools to evaluate diet in
children. Future intervention designs should include a greater level of parental involvement in school
interventions, along with related components, such as cooking, to substantially improve children’s fruit and
vegetable intake. In addition, the home environment has been demonstrated to be an important focus

for intervention.

Trial registration

This trial is registered as ISRCTN11396528.

Funding

Funding for this study was provided by the Public Health Research programme of the National Institute for
Health Research.

© Queen'’s Printer and Controller of HMSO 2014. This work was produced by Christian et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.






Public Health Research

ISSN 2050-4381 (Print)

ISSN 2050-439X (Online)

This journal is a member of and subscribes to the principles of the Committee on Publication Ethics (COPE) (www.publicationethics.org/).
Editorial contact: nihredit@southampton.ac.uk

The full PHR archive is freely available to view online at www.journalslibrary.nihr.ac.uk/phr. Print-on-demand copies can be purchased from the
report pages of the NIHR Journals Library website: www.journalslibrary.nihr.ac.uk

Criteria for inclusion in the Public Health Research journal
Reports are published in Public Health Research (PHR) if (1) they have resulted from work for the PHR programme, and (2) they are of a
sufficiently high scientific quality as assessed by the reviewers and editors.

Reviews in Public Health Research are termed 'systematic' when the account of the search appraisal and synthesis methods (to
minimise biases and random errors) would, in theory, permit the replication of the review by others.

PHR programme

The Public Health Research (PHR) programme, part of the National Institute for Health Research (NIHR), evaluates public health interventions,
providing new knowledge on the benefits, costs, acceptability and wider impacts of non-NHS interventions intended to improve the health
of the public and reduce inequalities in health. The scope of the programme is multi-disciplinary and broad, covering a range of interventions
that improve public health. The Public Health Research programme also complements the NIHR Health Technology Assessment programme
which has a growing portfolio evaluating NHS public health interventions.

For more information about the PHR programme please visit the website: http://www.nets.nihr.ac.uk/programmes/phr

This report

The research reported in this issue of the journal was funded by the PHR programme as project number 09/3001/19. The contractual start date
was in November 2009. The final report began editorial review in May 2013 and was accepted for publication December 2013. The authors
have been wholly responsible for all data collection, analysis and interpretation, and for writing up their work. The PHR editors and production
house have tried to ensure the accuracy of the authors’ report and would like to thank the reviewers for their constructive comments on the
final report document. However, they do not accept liability for damages or losses arising from material published in this report.

This report presents independent research funded by the National Institute for Health Research (NIHR). The views and opinions expressed by
authors in this publication are those of the authors and do not necessarily reflect those of the NHS, the NIHR, NETSCC, the PHR programme or
the Department of Health. If there are verbatim quotations included in this publication the views and opinions expressed by the interviewees
are those of the interviewees and do not necessarily reflect those of the authors, those of the NHS, the NIHR, NETSCC, the PHR programme or
the Department of Health.

© Queen'’s Printer and Controller of HMSO 2014. This work was produced by Christian et al. under the terms of a commissioning
contract issued by the Secretary of State for Health. This issue may be freely reproduced for the purposes of private research and
study and extracts (or indeed, the full report) may be included in professional journals provided that suitable acknowledgement
is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre,
Alpha House, University of Southampton Science Park, Southampton SO16 7NS, UK.

Published by the NIHR Journals Library (www.journalslibrary.nihr.ac.uk), produced by Prepress Projects Ltd, Perth, Scotland
(www.prepress-projects.co.uk).



Public Health Research Editor-in-Chief

Professor Catherine Law Professor of Public Health and Epidemiology, Unit Head, Centre for Paediatric
Epidemiology and Biostatistics, UCL Institute of Child Health, UK

NIHR Journals Library Editor-in-Chief

Professor Tom Walley Director, NIHR Evaluation, Trials and Studies and Director of the HTA Programme, UK

NIHR Journals Library Editors

Professor Ken Stein Chair of HTA Editorial Board and Professor of Public Health, University of Exeter Medical
School, UK

Professor Andree Le May Chair of NIHR Journals Library Editorial Group (EME, HS&DR, PGfAR, PHR journals)
Dr Martin Ashton-Key Consultant in Public Health Medicine/Consultant Advisor, NETSCC, UK

Professor Matthias Beck Chair in Public Sector Management and Subject Leader (Management Group),
Queen’s University Management School, Queen’s University Belfast, UK

Professor Aileen Clarke Professor of Public Health and Health Services Research, Warwick Medical School,
University of Warwick, UK

Dr Tessa Crilly Director, Crystal Blue Consulting Ltd, UK
Dr Peter Davidson Director of NETSCC, HTA, UK
Ms Tara Lamont Scientific Advisor, NETSCC, UK

Professor Elaine McColl Director, Newcastle Clinical Trials Unit, Institute of Health and Society,
Newcastle University, UK

Professor William McGuire Professor of Child Health, Hull York Medical School, University of York, UK

Professor Geoffrey Meads Professor of Health Sciences Research, Faculty of Education, University of Winchester, UK
Professor Jane Norman Professor of Maternal and Fetal Health, University of Edinburgh, UK

Professor John Powell Consultant Clinical Adviser, National Institute for Health and Care Excellence (NICE), UK

Professor James Raftery Professor of Health Technology Assessment, Wessex Institute, Faculty of Medicine,
University of Southampton, UK

Dr Rob Riemsma Reviews Manager, Kleijnen Systematic Reviews Ltd, UK
Professor Helen Roberts Professor of Child Health Research, University College London, UK

Professor Helen Snooks Professor of Health Services Research, Institute of Life Science, College of Medicine,
Swansea University, UK

Please visit the website for a list of members of the NIHR Journals Library Board:
www.journalslibrary.nihr.ac.uk/about/editors

Editorial contact: nihredit@southampton.ac.uk




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (Web PDFs for NIHR Journals Library article summaries \(executive summary, scientific summary, lay summary\). RGB colour space, low-resolution images.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


