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LEVEL OF EVIDENCE CONSIDERED IN TECHNICAL BRIEFS

Technical Briefs (Tech Briefs) are rapidly produced assessments of the best available evidence for a
topic of highly limited scope. They are less rigorous than systematic reviews. Best evidence is
indicated by research designs which are least susceptible to bias according to the National Health and
Medical Research Council’s (NHMRC) criteria (see Appendix 1). Where methodologically acceptable
and applicable, appraised evidence is limited to systematic reviews, meta-analyses, evidence based
clinical practice guidelines, health technology assessments and randomised controlled trials (RCTs).
Where not available, poorer quality evidence may be considered.
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EXECUTIVE SUMMARY

Aim and scope

This Technical Brief aimed to review evidence for the effectiveness of interventions to promote fruit
and vegetable intake in school aged children (i.e., aged between 5 and 18 years at commencement of the
intervention). Eligible studies were those reporting on interventions that took place in school, home, or
community in Western/developed nations. They reported on randomized controlled trials of at least 20
participants in the intervention group with at least 12-week follow-up. Included studies were those that
evaluated interventions that were designed to impact on the intake of fruit and/or vegetables by
influencing the personal choices of the child/youth. The following interventions were excluded:
clinical, surgical or medical interventions, individualised counselling, and interventions offering solely
environmental/structural changes. High quality secondary research (systematic reviews and meta
analyses) were considered best evidence on the topic. These were included where selection criteria
overlapped with that of the current study and where at least some fruit and/or vegetable choice/intake
outcomes for children were reported for appraised studies.

Methods

The search strategy considered original articles published between January 2000 and November 28,
2005 inclusive in the English language. The search included major bibliographic and review databases
and secondary sources, and mostly published and indexed literature. Databases included: Medline,
Embase, Cinahl, Psychinfo, Current Contents, Cochrane Library Controlled Trials Register, Evidence-
based medicine reviews, Cochrane Database of Systematic Reviews, Database of Abstracts of Reviews
of Effectiveness (DARE), NHS Economic Evaluation Database, and Health Technology Assessment
Database. Search terms and keywords included: nutrition, diet, food, child nutrition fruit, vegetables,
health promotion, health education, social marketing, education, healthy eating, intervention, and
program.

As sufficiently high-quality and relevant systematic reviews were identified, these alone were included
in the Technical Brief. Summaries of appraisal results were presented in Evidence Tables which
detailed study design, study setting, sample, methods, results, reported conclusions, and reviewer
comments based on the limitations and validity of the review. Review conclusions, implications for
practice, gaps in the literature and directions for research were synthesized and overall conclusions
made.

Key results and conclusions

From the search strategy, 732 potentially relevant articles/abstracts were identified, of which 59 were
retrieved. Of these, seven systematic reviews (reported in eight secondary research articles/reports)
were identified as eligible for appraisal and were included in the review.

The following conclusions are based on the current evidence available from this report’s critical
appraisal of secondary literature published on the effectiveness of interventions to promote fruit and
vegetable intake in school-aged children:

= many interventions have resulted in statistically significant increases in fruit and vegetable intake,
at least in the short term

= increases in fruit and vegetable intake have been modest, averaging around half a serving per day;
and of questionable clinical significance

= multifaceted interventions extending over at least two months have tended to be most successful in
altering food intake

= some reviewers have suggested that more successful interventions appeared to have had a
theoretical basis, included small groups, included goal setting, and targeted specific behaviour
change (e.g., increase fruit intake).
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Implications for practice

Whilst the current evidence base is limited, several implications for practice have been suggested by the
appraised systematic reviews. These include:

= develop interventions from a theoretical base

=  promote specific behaviour changes (e.g., increase fruit and vegetable intake) rather than
nutritional knowledge

=  encourage individual goal setting
= employ multifaceted interventions (school curricula, mass media, parent mailings)

=  extend interventions over at least 8-10 weeks.

It has also been suggested that to make substantive changes to nutritional outcomes, interventions need
to be developed beyond the individual-level to include the population-level, macro-level public policy
and environmental interventions (Ammerman et al. 2002).

Programme providers in New Zealand considering transferring programmes already implemented
elsewhere need to bear in mind how these can be best adapted to suit features of their target community,
resources and outcome priorities. Pilot testing, process evaluation and ongoing monitoring and follow-
up are also crucial to determine programme fidelity and efficacy.

Further research required

Future research needs to address specific methodological limitations including the need for more
detailed reporting of sample characteristics, response and retention rates, randomization methods,
theoretical basis of intervention, program delivery and integrity, and cost. Other priorities include the
need for sample size calculations; evaluation of maintenance interventions; blind outcome assessment;
analysis at level of allocation, cluster analysis and intention to treat analysis; and longer follow-up
(beyond one year). Key gaps in the literature were identified, including the need for investigation of the
reasons for subgroup differences; studies comparing specific strategies and different levels of intensity
within the same population; and efficacy studies of successful interventions in the “real world”,
including cost effectiveness data. Crucially, there needs to be consensus from experts about what
constitutes clinically important differences in outcomes in terms of risk for chronic disease, morbidity
and mortality.
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BACKGROUND

The research question for the review was “What is the effectiveness of interventions designed to
promote fruit and/or vegetable intake in school-aged children?”

This Technical Brief was initially requested by Harriette Carr (Senior Analyst, Public Health
Directorate) and was then developed for Jaynie Gardyne (Advisor, DHB Funding and Performance
Directorate) from the Ministry of Health, New Zealand Government. The objective for the review was
to inform the establishment and implementation of a national nutrition and social marketing campaign
with a focus on children and their caregivers. This campaign features on the “Healthy Eating, Healthy
Action” plan, is an important part if implementing the Cancer Control Strategy Action Plan, will
complement the SPARC Push Play campaign for physical activity, and will provide support for existing
programmes in public health nutrition (Harriette Carr, personal communication, 10 June 2005).

Nutrition plays an important role in the prevention of chronic disease, including cancer and
cardiovascular disease, and there is convincing evidence that a higher intake of fruit and vegetables, and
a lower intake of saturated fats, are associated with better health (Ammerman et al. 2002). According
to the World Cancer Research Fund report (1997), the most convincing data support the protective
effect of fruits and vegetables (Ammerman et al. 2002). Higher intake of fruits and vegetables have
been associated with lower rates of cancers (e.g., lung, breast, prostate, colon, esophageal, bladder,
stomach), cardiovascular diseases, stroke, Type 2 diabetes, and obesity; see Perry et al (2004). Whilst
the precise mechanisms for action are uncertain, fruits and vegetables are the most important sources of
essential nutrients including vitamin C and folate, and dietary factors including fibre and flavanoids
which have been linked to prevention of various cancers and other chronic disease (Ciliska et al. 2000).
Fruit and vegetables have also been promoted as playing a role in weight management. Their intake has
enhanced satiety and decreased hunger, contributing to reduced caloric density and reduced total caloric
intake; see Rolls et al (2004), cited in Ciliska (2004)).

This review topic focused on interventions relating to school aged children. In the U.S., only 20% of
children and adolescents meet national recommendations of consuming at least five servings per day of
fruit and vegetables; see French and Stables (2003), for discussion of this literature. Youth are an
important target group for interventions relating to fruit and vegetable intake as there are nutritional
benefits during periods of growth and development, and because young people form eating preferences
and patterns that track into adulthood and can affect risk for adult chronic disease; see Perry et al
(2004). Interventions have frequently been set in schools because of schools’ ready access to children
and young people, the amount of time youth spend at school, and the powerful influence schools have
on the physical, social and normative environment of their students (Lytle et al. 2004). Targeting all
children also avoids stigmatizing some and misclassifying others (Thomas et al. 2004).

SELECTION CRITERIA

Study inclusion criteria

Publication type
Studies published between January 2000 and November 28, 2005 inclusive in the English language.

Study design

Secondary research including systematic reviews and meta-analyses where selection criteria overlapped
with that of the current study (but not necessarily publication date of included studies) and where at
least some fruit and/or vegetable choice/intake outcomes for children were reported for appraised
studies. The focus of appraisal was on data relevant to fruit and vegetable outcomes which are of
primary interest in this Technical Brief.
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As discussed under “Appraisal Methodology” below, Technical Briefs are concerned with best (most
reliable and robust) evidence. Therefore, where sufficiently high-quality systematic reviews or meta-
analyses covering the scope of this topic were identified, these alone were included in the review.
Eligible trials (randomised controlled trials, or group/cluster randomised controlled trials where there
were at least 6 groups randomly allocated to intervention or control conditions) published beyond the
search date of included secondary paper/s were also considered. However, they were only formally
appraised where they provided data which altered the conclusions of the Technical Brief based on
appraised secondary research.

Population

The target group were children who are school-aged (i.e., between 5 and 18 years) at commencement of
the intervention. Studies where interventions targeted families or communities were eligible if outcome
data could be extracted for children.

Setting

Studies reporting on interventions which took place in the following settings: home, school, community.
Studies were considered which were conducted in Western/developed countries.

Intervention

Studies were included which reported on interventions that were designed to impact on the intake of
fruit and/or vegetables of the target population by influencing the personal choices of the child.
Interventions must have allowed food intake to be freely chosen by participants (not controlled by the
study). Interventions included dietary education (e.g., through curriculum), social marketing and multi-
media (e.g., information, promotion, sampling events) and social support (e.g., role-modeling).

Interventions targeting parental or teacher behaviour were eligible where outcomes related to children’s
choice or intake of fruit and vegetables.

Comparator

Studies were included which included a non-intervention concurrent control group that received usual
care or another active intervention (head-to-head comparisons).

Outcomes

Studies included baseline and post-intervention measurements of the primary outcomes: changes in
intake or food choice relating to fruit and/or vegetables. All dietary assessment techniques were
included (e.g., diet recall lists, food frequency questionnaires completed by participant or parent
observing food intake).

Secondary outcomes measured in eligible studies were also reported if they accompanied the reporting
of primary outcomes. Secondary outcomes included other dietary changes, sugary drink consumption,
knowledge/awareness of nutritional messages, intention to increase fruit and/or vegetable intake, and
cost outcomes. For systematic reviews, secondary outcomes were reported where mentioned in the
conclusions.

Follow-up
Post-intervention assessment of primary outcomes were made at least 12 weeks after baseline.

Sample size
Studies with samples of at least 20 participants allocated to the intervention group.
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Study exclusion criteria

Research papers were excluded if they:

= were not published in English
= were “correspondence”, book chapters, conference proceedings, abstracts
= reported studies with samples of fewer than 20 participants in the intervention group
= reported animal studies
= did not clearly describe their methods and results, or had significant discrepancies
= concerned primarily participants who were not representative of a general population of school
aged children (therefore excluding studies specifically of sub-populations of children with obesity,
eating disorders, known illnesses, or who were at heightened risk for cardiovascular disease, etc)
= concerned interventions which:
- were clinical/surgical/medical in nature
- offered drug therapies
- (only) involved environmental, structural change interventions (e.g., changing pricing on
certain foods, removing certain foods from canteens, changing school lunch offerings,
subsidising or providing foods free). Note that multi-component interventions were eligible
for inclusion where at least part of the intervention was eligible for inclusion.
- offered individualised counseling or were applied in a clinic setting.

MAIN SEARCH TERMS

Details of the search strategy are presented in Appendix 2.

MeSH headings: nutrition, exp diet, exp food, child nutrition, exp fruit, exp vegetables, health
promotion, health education, social marketing, education ([ed.fs] as a floated subheading), child,
adolescent, caregivers, outcome assessment (health care), program evaluation

EMBASE subject heading (additional to MeSH) : child nutrition

CINAHL subject headings (additional to MeSH) : child nutrition, adolescent nutrition, health
fairs, nutrition education

Additional keywords: (used in all databases): healthy eating, intervention, program$
Validated filters for clinical trials (including randomised trials), systematic reviews, meta-
analyses, and observational studies (longitudinal, cohort, case control, cross sectional) were

applied to the results of the subject searches in the Medline, Embase, and Cinahl databases.

References to articles from developing countries were excluded in the search where it was
possible using database indexing.

The subject headings listed above were adapted for use in the databases and other sources without
indexing.

SEARCH SOURCES

The NZHTA CORE Search was employed. Characteristics of the Core search include: essential
sources only, major databases and secondary sources, and mostly published and indexed literature.

Bibliographic databases

Medline
Embase
Cinahl
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Psychinfo
Current Contents
Cochrane Library Controlled Trials Register

Review databases

Evidence-based medicine reviews

Cochrane Database of Systematic Reviews

Database of Abstracts of Reviews of Effectiveness (DARE)
NHS Economic Evaluation Database

Health Technology Assessment Database

Other sources

Calgary Health Region Community Prevention of Obesity in Canada
City of Hamilton Ontario Effective Public Health Practice Project
References of all retrieved articles

Articles published in English language only were considered.

The search was restricted to literature published since January 2000. Following initial scoping
searches, the final literature searching was completed on 29 November, 2005.

APPRAISAL METHODOLOGY

Summaries of appraisal results were entered into Evidence Tables which detail study design, study
setting, sample, methods, results, reported conclusions and NZHTA reviewer comments based on the
limitations and validity of the review. The evidence presented in the selected studies were assessed and
classified according to the NHMRC'’s revised hierarchy of evidence (Appendix 1).

Appraisal of secondary studies including systematic reviews, specific criteria assessed whether the
review asked a focused question, if the eligibility criteria for included trials were explicit, whether the
search strategy was likely to be comprehensive, and whether results of included studies were similar.

The Evidence Tables for secondary research studies appraised in the review presented key information
summaries described below:

= review/meta-analysis citation including authors, year published, country of origin

= review scope/aim, search strategy (including publication date range considered, databases,
keywords)

=  criteria for inclusion and exclusion of studies in the review.

= review results (primarily those relevant to the current TB topic), and authors’ conclusions

= reviewer’s (MB) critical comments

= authors’ recommendations for future research and implications for practice.

For a detailed description of review methods, results and conclusions of the systematic reviews
appraised, the reader is referred to the original papers cited.

RESULTS

From the above search strategy 732 potentially relevant articles/abstracts were identified, of which 59
were retrieved. Of these retrieved articles, 51 were excluded as ineligible for appraisal. Seven
systematic reviews, reported in eight retrieved articles, were eligible for inclusion and were appraised
(these citations are listed in Appendix 3). Included papers are presented in the Evidence Tables (Table
1) below in chronological order of publication date (most recently published last).
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Secondary Studies

Included studies were all systematic reviews that included randomised controlled trials as well as non-
randomised controlled studies. These reviews therefore represent level III.1 evidence according to
NHMRC'’s hierarchy of evidence (see Appendix 1).

Scope of reviews

The seven systematic reviews appraised were published between 2000 and 2005, three came from
Canada, two from the USA, one from the UK, and one was for the international Cochrane
Collaboration.

Two reviews were primarily focused on interventions designed to reduce obesity (Bautista-Castano et
al. 2004; Summerbell et al. 2005). The other five reviews were concerned with interventions designed
to improve nutritional intake, two of which considered fruit and vegetable consumption as the primary
outcomes of interest (Ciliska et al. 2000; French and Stables 2003).

Five reviews considered studies relating to children up to the age of 18 years, and the other two reviews
appraised considered studies intervening with children, adolescents or adults (Ammerman et al. 2002;
Ciliska et al. 2000). Only studies relating to children relevant to this review are discussed in the
Evidence Table.

Search strategies

Five well-conducted reviews employed comprehensive search strategies and involved two independent
reviewers conducting data extraction and assessed study quality using predetermined criteria. The other
two reviews (Bautista-Castano et al. 2004; Summerbell et al. 2005) searched a somewhat limited range
of databases, and no detail was given of data extraction or synthesis methods. Results and authors’
conclusions for each review are briefly summarised here. See the Evidence Tables for fuller description
of appraised studies and their respective findings.

Results and reported conclusions

Results and reported conclusions of the seven reviews relevant to this Technical Brief are summarised
in Table 2.

Two reviews focused on evaluations of interventions aimed at preventing obesity (Bautista-Castano et
al. 2004; Summerbell et al. 2005). Summerbell et al (2005) conducted a systematic review for the
Cochrane Collaboration in 2002, updated in 2005, assessing the effectiveness of interventions designed
to prevent obesity in childhood. Data on fruit and vegetable outcomes were reported in the review for
only two appraised studies, the RCT evaluating the Planet Health programme (Gortmaker et al. 1999),
and the RCT evaluating the Active Programme Promoting Lifestyle Education in School (APPLES)
project (Sahota et al. 2001a; Sahota et al. 2001b). Conclusions were not made specifically to those
reporting fruit and vegetable outcomes, but the authors observed that nearly all studies included in the
review resulted in some improvement in diet or physical activity. They also noted that there was a trend
for newer interventions to involve their respective communities and to include evaluations, although
most were only short-term. Bautista-Castano et al (2004) also reviewed studies directed towards
preventing obesity, employing a limited search strategy with minimal critical appraisal. The review
presented the same two studies reporting on fruit and vegetable intake which were discussed by
Summerbell et al (2005). Conclusions in Bautista-Castano et al’s (2004) review focused on the 14
studies appraised as they related to obesity prevention.

The carefully conducted systematic review by Ciliska et al (2000) considered studies of community-
based interventions to increase fruit and vegetable consumption. The extensive search strategy
identified six studies with samples of school-aged children were identified; three were short-term
studies evaluating largely curriculum-based interventions, and three were evaluations of longer-term,
multi-component, school-based interventions. The authors suggested that the results could be explained
by the intensity and clarity of messages delivered. They concluded that significant effects on fruit and
vegetable intake tended to occur in the studies evaluating more intensive, multifaceted and prolonged
interventions such as the 5-A-Day Power Plus study (Perry et al. 1998a) and the Gimme 5 study
(Nicklas et al. 1998). The exception was the CATCH trial (Perry et al. 1998b), which did not
specifically target fruit and vegetable consumption in its intervention.
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Ammerman et al (2002) conducted a careful and rigorous review of 104 studies evaluating
interventions promoting dietary changes in fat intake as well as fruit and vegetable intake. Of 22
studies identified reporting fruit and vegetable outcomes, 17 demonstrated significant improvements in
dietary intake of fruit and vegetables (median difference between groups of 0.6 servings per day),
although this effect reduced over (follow-up) time. The authors concluded that, in broad terms, studies
appeared to be somewhat more likely to lead to a significant effect on intake of fruit and vegetables if
the intervention had a theoretical basis, included small groups, or included goal setting. However, the
authors cautioned that the lack of similarity across studies in outcome measures, study design, analysis
strategy, and intervention technique hampered the ability to draw broad conclusions about the most
effective behavioural dietary interventions. This review has limited relevance to the current Technical
Brief as it included studies with samples including adults, and individuals at elevated risk of chronic
disease.

French and Stables (2003) conducted a review related primarily to environmental interventions in
school-based settings. Whilst environmental interventions are explicitly excluded in this Technical
Brief, studies were identified with interventions which included components relevant to the current
review, such as classroom lessons/workshops and parental involvement. Following a fairly limited
search strategy, six RCTs were identified reporting on fruit and vegetable outcomes. No meta-analysis
was conducted, but the authors collated results across studies. They reporting that interventions were
effective in increasing fruit intake from 0.2 to 0.6 servings per day, whilst impact on vegetable intake
was less effective with increases ranging from 0.0 — 0.3 servings per day. Total fruit and vegetable
intake increases ranged from 0.0 to 0.6 servings per day in the studies appraised.

A Canadian report edited by Thomas, Ciliska, Micucci, Wilson-Abra et al (2004) for the Effective
Public Health Practice Project included two chapters reporting on reviews of relevance to this
Technical Brief, one by Ciliska (2004) on interventions aimed at improving nutritional intake in
children and youth, and a review by Thomas (2004) which considered interventions aimed at improving
nutritional intake as well as increasing physical activity, and/or preventing obesity in children and
youth. The same comprehensive search strategy was used for both topics.

In Ciliska’s (2004) review relating to nutritional interventions, 15 high quality studies were identified
which reported on fruit and vegetable outcomes: 13 for primary school students, and two for secondary
school students. It was concluded that, for primary and high school students, multifaceted interventions
(school curricula, mass media, parent mailings, cafeteria changes) over at least 8-10 weeks showed the
most promise of altering food intake. Ciliska (2004) also argued that educational messages targeting
behaviour change as opposed to knowledge acquisition of specific behaviours (e.g., increase fruit
intake) were more successful in changing food behaviours. These conclusions concur with those of
Ciliska et al (2000) reported above. Whilst several studies found statistically significant results, Ciliska
(2004) suggested that the clinical significance of some of these is questionable (e.g., an increase in 0.3
servings per day).

The systematic review by Thomas (2004) accompanying Ciliska’s (2004) review considered
intervention targeting nutritional intake as well as increasing physical activity, and/or preventing
obesity. Nine RCTs reporting on fruit and vegetable outcomes were discussed in detail. Whilst there
was no explicit synthesis of fruit and vegetable results, generally, results were mixed, modest, and of
questionable clinical significance. Possible explanations for modest or absent intervention effects were
suggested by Thomas. These included that: control groups often were provided regular physical
education or health programmes; the duration or intensity of the programme was lacking; the small
sample size meant that the study lacked statistical power to detect between-group differences; some
teachers were not trained or motivated to deliver the programmes effectively; the intervention did not
consider students’ social or cultural context; and that students were not fully exposed to the
intervention.
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Primary Studies

Three primary research studies were identified which were published beyond the search dates of and/or
were excluded from the appraised SR’s described above. These fulfilled review inclusion criteria,
including being RCT’s with at least 20 participants allocated to the intervention group and reporting at
least 12 week follow-up data on fruit and/or vegetable intake outcomes. The results of these studies do
not significantly alter conclusions drawn from the appraised SR’s and so they have not been formally
appraised and included in this review. Their findings will be briefly summarized to support this
assessment.

The Cafeteria Power Plus project (Perry et al. 2004) evaluated a multi-component intervention based on
school cafeteria promotions of fruit and vegetables. At two-year follow-up, a significant but very
modest increase in fruit (excluding juice) intake of 0.17 servings was observed at lunchtime in the
intervention groups compared with controls (p=.00); there were no differences in vegetable intake.

A two-year follow-up of the TEENS (“Teens Eating for Energy at School”) study (Lytle et al. 2004)
found that positive interim results (with an increase of 0.85 servings of fruit and vegetables per day at
one year follow-up, as described in the appraised SR by Ciliska (2004) were not sustained. At the end
of the second year, there were no significant differences between treatment groups for fruit and
vegetable outcomes detected. The study is notable for its careful attempt to conduct dose-response
analyses.

The third trial (Prochaska and Sallis 2004) compared interventions targeting physical activity and
nutrition concurrently versus physical activity alone or control conditions. Whilst changes in fruit and
vegetable consumption were minimal, the study is interesting in its attempt to systematically investigate
single versus multibehaviour interventions.

SUMMARY AND CONCLUSIONS

Summary of evidence

Seven systematic reviews were appraised in this Technical Brief. As the reviews included non
randomized comparative studies, they represented Level III.1 evidence according to NHMRC criteria
(Appendix 1). Two reviews were of lesser quality with respect to employing limited search strategies
and data extraction and synthesis methods (Bautista-Castano et al. 2004; Summerbell et al. 2005). The
Technical Brief demonstrates that there is a moderately substantial literature investigating the success of
interventions designed to increase intake of fruit and vegetables in children, either as their main goal, or
as part of broader attempts to impact on incidence of overweight and obesity. Significant funds have
been directed to supporting several large-sampled randomized controlled trials, particularly in school
settings.

Whilst results of studies appraised in the reviews considered in this Technical Brief were mixed, there
is consensus in the literature reviewed that many interventions have resulted in statistically significant
increases in fruit and vegetable intake, at least in the short term. Although these increases in intake
have often been statistically significant, they were modest. The clinical significance of increases in fruit
and vegetable intake, which often averaged around half a serving per day, has been questioned.

The lack of similarity across relevant studies considered in the included reviews with respect to
intervention programme, population targeted, outcome measures, study design, and analysis strategy,
hamper the ability to draw broad conclusions about the most effective nutritional interventions.
However, in general, multifaceted interventions (e.g., including school curricula, behaviour change
curricula, mass media, parent mailings, home activities, food service changes) which extended for at
least two months tended to be most successful in altering food intake. The authors of one review
argued that successful interventions appeared to have had a theoretical basis, included small groups, or
included goal setting (Ammerman et al. 2002). Two separate reviews also suggested that educational
messages targeting specific behaviour change (e.g., increase fruit intake) as opposed to knowledge
acquisition were more successful in changing food behaviours (Ciliska et al. 2000; Ciliska 2004).
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Implications for practice

Given that the impact of interventions evaluated to date has been relatively modest, the systematic
reviews appraised here have emphasized the need for more research in the area. However, the current
evidence base has been used to raise several potential implications for practice and in the development
of future interventions. These are summarized below.

. interventions need to be developed from a theoretical base (Ammerman et al. 2002; Ciliska et al.
2000)

. educational interventions should promote specific behaviour changes (e.g., increase fruit and
vegetable intake) rather than nutritional knowledge (Ciliska 2004; Ciliska et al. 2000)

. individual goal setting should be encouraged in the areas of nutrition and physical activity in
schools (Ammerman et al. 2002; Thomas 2004)

. multifaceted interventions (school curricula, mass media, parent mailings, cafeteria changes)
should be employed (Ciliska 2004; Ciliska et al. 2000), recognizing that these require
considerable planning and cooperation (Ciliska 2004)

. single session interventions do not change food-related behaviour (Ciliska 2004)
. interventions should extend over at least 8-10 weeks (Ciliska 2004; Ciliska et al. 2000)

. intervention development should extend beyond the individual-level to include the population-
level, macro-level state and national public policy and environmental intervention (Ammerman et
al. 2002).

Research gaps

Gaps in the literature were also identified, including the need for:

=  evaluations of programmes designed to prevent relapse (Ammerman et al. 2002)

= quantitative and qualitative investigations of the reasons for subgroup differences (e.g., by gender,
income, race), particularly in high-risk populations (Thomas 2004)

= studies comparing specific strategies and different levels of intensity within the same population
(Ammerman et al. 2002)

=  separate evaluations of school-based environmental intervention components for their independent,
additive, or synergistic effects on vegetable and fruit choices among youth (French and Stables
2003)

=  comparison data on cost effectiveness (Ammerman et al. 2002)

= wider dissemination of strategies that have produced significant and meaningful results in research
settings to determine their feasibility, efficacy, and cost-effectiveness in “real-world” settings
(French and Stables 2003).

Methodological issues and recommendations for future research

Some authors have commented on strengths in the literature, including that most studies used reliable
and valid outcome measures (such as 24 hour food recall diaries) and reported acceptable
withdrawal/drop-out rates (Thomas 2004). However, all reviews offered explicit recommendations for
how future research could be improved. There was significant overlap in these suggestions, and a
synthesis of prominent recommendations is provided below.
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Future research needs to:

= report in more detail (in publications) information relating to the following:
- generalisability of the sample
- response and retention rates
- method of randomization

- process measures describing the integrity (fidelity) of program delivery (including the number
of participants actually receiving the intervention, and the “dose” they receive)

- training provided to and role of those delivering the intervention (e.g., teacher, nutritionist,
researcher)

- theoretical basis of, and its application through, the intervention.

= improve tracking to ensure greater retention at follow-up

=  control seasonality (in terms of availability and consumption of fruits and vegetables) (Ciliska et al.
2000)

= increase sample sizes in multisite studies

= perform sample size calculations to ensure that a study has sufficient power to detect between-
group differences

= use valid and reliable outcome measures

= investigation of unanticipated outcomes of research and interventions on participants in the field is
needed. For example, Thomas (2004) has hypothesised that intervention studies concerning weight
could draw attention to body image and inadvertently lead to increased body dissatisfaction in
overweight participants.

=  use maintenance interventions
=  ensure that the outcome assessor is blind to group allocation to intervention or control
= ensure that there is a more coordinated approach to conducting evaluations across sites

= ensure that analysis is at the same level as unit of allocation to intervention and control groups
(e.g., school, classroom, region)

= include cluster analysis and intention to treat analysis
=  perform longer follow-up (beyond one year)

= evaluate the separate and relative impact of individual components within multi-component
interventions

= seek consensus from experts about what constitutes clinically important differences in outcomes in
terms of risk for chronic disease, morbidity and mortality

= replicate successful interventions (as determined by an RCT)
= have sufficient resources to evaluate community-based nutrition programmes

= investigate the cost-benefit of large-scale nutritional interventions.

Measurement issues need to be resolved. Summerbell et al (2005) raised the hypothesis that receiving
detailed measurements could impact on outcomes for control group as well as intervention group
participants, which would dilute any intervention effect. More disturbing is the possibility raised by
Thomas (2004) that intervention studies concerning weight could draw attention to body image and
inadvertently lead to increased body dissatisfaction in overweight participants. Investigation of
unanticipated outcomes of research and interventions on participants in the field is needed.
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Conclusions

This Technical Brief identified seven systematic reviews of relevance to literature investigating the
effectiveness of programmes designed to increase consumption of fruit and vegetables by school-aged
children. These reviews, most of which were extremely well conducted, reveal a substantial literature
in this area. Many studies have demonstrated increases in fruit and vegetable intake following
intensive, usually multicomponent and prolonged, intervention programmes. Whilst these findings are
generally consistent across the systematic reviews appraised, it should be noted that this consistency - in
part - is due to the overlap of studies appraised in the reviews considered.

The increases in fruit and vegetable intake demonstrated in some studies, whilst statistically significant,
are nevertheless relatively modest and often averaged around half a serving per day. The clinical
significance of such increases and their maintenance over the longer term needs to be demonstrated.
Addressing methodological limitations discussed above would also increase confidence in, and the
usefulness of, future research in this field.

The variability of study populations, interventions, and limited reporting make it difficult to determine
what works where and what would be applicable in New Zealand. In particular, many studies have
taken place in schools in the US and UK where school meals are provided or subsidized, and
programmes have often targeted these in their interventions, as well as in measurement of behaviour
change. Programme providers in New Zealand considering transferring programmes already
implemented elsewhere need to bear in mind how these can be best adapted to suit features of their
target community, resources and outcome priorities. Pilot testing, process evaluation and ongoing
monitoring and follow-up are also crucial to determine programme fidelity and efficacy.

NOTE: Readers are reminded of the limitations of Technical Briefs compared to more rigorous and
comprehensive full systematic reviews (see section titled “levels of evidence considered in Technical
Briefs” at the beginning of this report).
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APPENDIX1: LEVELS OF EVIDENCE

Level I Evidence obtained from a systematic review (or meta-analysis) of relevant randomised
controlled trials.

Level I1 Evidence obtained from at least one randomised controlled trial.

Level III. I Evidence obtained from pseudorandomised controlled trials (alternate allocation or some
other method).

2 Evidence obtained from comparative studies (including a systematic reviews of such
studies) with concurrent controls and allocation not randomised, cohort studies, case

control studies or interrupted time series with a control group).

3 Evidence obtained from comparative studies with historical control, two or more single-
arm studies or interrupted time series without a parallel control group.

Level IV Evidence obtained from case series, either post-test or pretest/post-test.
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APPENDIX 2: SEARCH STRATEGY

SEARCH STRATEGIES
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abstract report/ or letter/ (186160)
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45  or/39-44 (496073)

46  (letter or editorial).pt. (297993)

47  animal/ (841)

48  human/ (2676407)

49 47 not (47 and 48) (478)

50 46 or 49 (298446)
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52 clinical study/ (6046)

53  case control study/ (10321)

54 family study/ (3770)

55 longitudinal study/ (9730)

56 retrospective study/ (53429)
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59  (cohort adj (study or studies)).mp. (18488)

60 (case control adj (study or studies)).mp. (19704)
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18  parents/ (8273)
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26  exp clinical trials/ (33928)

27  clinical trial.pt. (15497)

28  (clinic$ adj trial$).tw. (7961)
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36 exp literature review/ (4368)
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49 47 or 48 (30628)
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