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Abstract: Introduction: Less than 15% of the 4 to 8-year old children consume the recommended servings of fruit and 
vegetables (FV). Early years of life play an important role in establishing healthy eating habits. School is an appropriate 

setting for healthy eating habits interventions. The purpose of this systematic review is evaluation of school-based 
interventions to improve FV consumption in elementary school students. 

Methods: In this systematic review, we performed a search in several databases such as PubMed, Web of Science, 

Education Resources Information Center (ERIC), Science Direct and Google Scholar. Studies published between 
January 2005 and December 2012 were included. In examining the studies, we focused on design, strategies and 
outcomes of the interventions. 

Results: Eleven studies met the inclusion criteria. Interventions in these three classifications (gardening and education, 
educational programs and providing FV) have positive effects on children’s FV intake. Multi-component education is 
more effective than other cases in children willingness for FV consumption. Gardening strategies: participating in hands-

on gardening experiences, engaging in gardening challenges and preparing a party by student’s garden products. 
Educational strategies: nutrition education classes, electronic learning by using the popular cartoon characters and child 
actors as symbolic role models and strategies to improve family awareness like series of newsletters for parents and 

homework tasks for parents and children. Providing strategies: providing fee-based or free FV at school. 

Conclusion: Long-term multi-component (gardening, education and providing FV) interventions with the application of 
behavioral change theories and models are effective to reach the expected results. 
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INTRODUCTION 

One of the most important components of a healthy 

diet is FV consumption, and recent epidemiological 

studies indicate that regular intake of sufficient amount 

can be effective in the prevention of chronic diseases 

such as cardiovascular disease, stroke and some 

cancers [1-4]. Moreover, there is significant association 

between low consumption of FV with perceived poor 

mental health status, previous diagnosis of a mood 

disorder and anxiety disorder [5]. Nearly 2.635 million 

of worldwide deaths per year are attributable to 

insufficient FV intake. Improving daily individual FV 

intake to up to 600 g could reduce the overall global 

burden of disease by 1.8%, and reduce the burden of 

ischaemic heart disease by 31%, ischaemic stroke by 

19%, stomach cancer by 19%, oesophageal cancer by 

20%, lung cancer by 12% and colorectal cancer by 2% 

[6].  

However, Less than 15% of the 4 to 8-year old 

children consume the recommended servings of FV [7]. 

Information and food variety influence children’s 

willingness to fruit consumption, but not vegetable 
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consumption [8]. Improving FV consumption in children 

is a controversial issue. Children are born with a 

genetic tendency to prefer sweet and to avoid bitter 

foods such as green leafy vegetables and some fruits 

[9, 10]. 

The early years of life play an important role in 

creating healthy eating habits [11]. Higher fruit and 

vegetables consumption in childhood is associated with 

the lower risk of stroke and cancer in adulthood [12-

14]. School is an appropriate setting for healthy eating 

habits interventions [15-18].  

With regard to the expressions about the 

importance of FV consumption in children, and 

appropriateness of school setting for presenting these 

trainings, this study was performed to evaluate school 

based Interventions that aimed at promoting FV 

consumption in elementary school students. Past 

school based reviews about promoting FV consumption 

in elementary school students did not consider the 

effectiveness of applied behavior change theories and 

models. This study evaluates and compares theory and 

model based interventions with studies that have no 

specific theoretical framework. This study focuses on 

the type and quality of trainings like gardening, 

cooking, educational materials and providing FV at 

school. 
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METHODS 

In this systematic review we evaluated interventions 

about improving FV consumption in elementary school 

students in school setting. In these interventions, we 

focused on study design, intervention strategies, 

application of behavioral change theories and models 

and intervention duration. We classified studies into 

three different categories according to the intervention 

types: (1) Gardening and education (2) Educational 

programs (3) Providing FV at school. Some of articles 

in these three groups are theory or model-based and 

some of them are without theoretical framework. Also 

we evaluated the effectiveness of using these theories 

and models for improving FV consumption in children. 

Search Strategy 

Articles were selected through a search in PubMed, 

Web of Science, Education Resources Information 

Center (ERIC), Science Direct and Google Scholar. 

Studies published between January 2005 and 

December 2012 were included. The following search 

terms were used in various combinations: Fruits, 

Vegetables, Fruit and vegetable, Consumption, Intake, 

Education, Intervention, School, Elementary school, 

Children. Articles were limited to those that targeted 

elementary school students. In this systematic review, 

we included all Experimental and Quasi-Experimental 

studies that promoted FV consumption in elementary 

school setting. Only English language articles were 

Included. We excluded studies that evaluated 

interventions to promote fruits or vegetables 

separately. 

Inclusion Criteria 

Reporting the intervention outcomes clearly, 

considering the improvement of FV consumption as the 

main objective of the study and considering elementary 

school students as target group.  

Exclusion Criteria 

Improving both physical activity and FV 

consumption, considering only parents as target group 

for training, focusing on childhood obesity, performing 

the intervention only in the case of fruits or vegetables 

 

Figure 1: Flow chart of study selection. 
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and considering middle or high school students or 

adults beside elementary school students as target 

group. To ensure the accuracy of the selected studies, 

two authors reviewed the inclusion and exclusion 

criteria independently. 

RESULTS 

As shown in (Figure 1), through the search strategy 

almost 41929 articles were obtained which were 

reviewed by two researchers to remove non-relevant 

titles and abstracts. 39446 articles remained to full text 

relevance checking, 1552 of 2483 remained studies 

were excluded because students were not their target 

audiences, 586 were excluded as their intervention was 

performed in middle or high schools, 226 were 

excluded as their intervention included improving 

physical activity or child obesity control. From 119 

remained articles, 87 were excluded because the 

intervention implemented to increasing fruit or 

vegetable intake, not both of them. 21 studies were 

excluded because their target groups for training were 

Students and their parents. Finally, 11 articles were 

entered into this systematic review. 

Considering the importance of FV consumption in 

children and its impact on the reduction of 

cardiovascular disease, stroke, cancer and mental 

disorders, we can say that improving FV consumption 

in elementary school students at school setting is 

critical and necessary. Studies were classified into 

three different categories according to the intervention 

types: (1) Gardening and educational program (2) 

Educational programs (3) Providing FV at school. 

Overview of Studies 

(Table 1) represents the characteristics of each 

study, including author, time of intervention and study 

location, participants, sample size, conceptual 

framework, educational intervention, study duration and 

results. The following overview of studies provides 

more information about methodologies and 

interventions, and the impact of these interventions on 

FV consumption in elementary school students.  

Gardening and Educational Program 

Wang MC [19], evaluated a school based 

comprehensive intervention to change school meal 

services, nutritional condition and experiences of 

dining, with cooking and gardening interventions, and 

merge nutrition and food implications into the school 

curriculum. This study was performed in 3 years on 327 

4
th

 and 5
th

 graders in California. Interventions included 

school food, school dining, garden classes, cooking 

classes and lesson integration. At baseline, FV 

consumption did not vary between schools at different 

levels of intervention development. There was a 

notable increase in FV consumption by 0.46 cups (0.9 

standard servings) among ‘‘HIGH’’ intervention 

development group in year 2. Much of the increased 

consumption in ‘‘HIGH’’ group is related to an increase 

in vegetable intake. Students most exposed to 

interventions showed an increase of nearly 0.5 

standard cups, while students least exposed showed a 

decrease of 0.3 cups. This increase was largely 

attributable to vegetable consumption. 

Parmer SM [20], examined the effectiveness of a 

school based gardening program on student’s FV 

knowledge, preference, and consumption. Participants 

were classified into 3 groups, (1) nutrition education 

and gardening (NE&G), (2) nutrition education (NE) 

only and (3) control group (CG). Intervention groups 

received classroom instruction and the nutrition 

education and gardening group also received a 

gardening program. Paired t-tests showed that the 

NE&G group was more willing to test vegetables in the 

school lunch (t = 3.19, P <.01). There were two 

changes in consumption scores. First, the lowest 

vegetable consumption was in the CG (t = -2.64, P < 

.001) at post-test as compared to the pre-test. Second, 

vegetable intake in the NE&G group was significantly 

higher than that in other groups (t = 3.04, P < .001) at 

post-test as compared to pre-test. The NE group had 

no significant change in consumption. The intervention 

groups were indicated a higher willingness to try FV 

than the control group for ratings of tasted FV by 

participants. There was a considerable main effect for 

treatment [F (1,75) = 17.63, P < .001], as well as a 

considerable interaction [F(2,75) = 14.45, P < .001). 

Paired t-tests indicated that both treatment groups 

rated FV significantly better tasting (NE&G, t = 5.3,P 

<.001; NE, t = 2.7, P <.001) at post-test as compared 

to pre-test than did the CG (t = 1.2, P = .227). Results 

of a mixed-model ANOVA showed significant changes 

in most parts of nutritional knowledge of participants in 

intervention groups. This study indicated significant 

effects of school gardening practices on the nutritional 

behavior of young children. 

Heim S [21], implemented a 12-week pilot 

intervention to promote FV consumption among 93 4
th

 

to 6
th

 grade children participating a YMCA summer 

camp. Interventions included garden-based activities 

twice a week and weekly educational activities 
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including FV taste-tests, FV snacks preparation, and 

family newsletters for parents. This program was 

evaluated using a pre and post survey to specify 

participant satisfaction and the results of the program. 

Process data suggest that (97.8 %) of children enjoyed 

taste-testing different FV. (93.4%) of children liked 

preparing FV, (95.6%) liked working in garden and 

(91.3%) liked learning about FV. Outcome Measures 

indicated that children reported a significant increase in 

the number of eaten FV. Also, there was a significant 

increase in vegetable preferences. Fruit preferences 

were high at baseline and stayed without changes from 

baseline to follow-up. The intervention activities caused 

the sense of ownership and pride that improved the 

number of FV consumption and vegetable preferences. 

Morgan PJ [22], performed an Quasi-Experimental 

10-week intervention in three groups of 127, 

elementary school students in grades 5 and 6: nutrition 

education and gardening (NE&G), nutrition education 

(NE) and control group (CG). Results showed that the 

students in the NE&G and NE gropes significantly were 

more willing to try vegetables. There was a significant 

difference for FV knowledge (P= 0.02), among the  

NE&G and control groups. By comparing students who 

had fewer knowledge about FV at baseline, the ability 

to identify vegetables in NE&G group significantly 

enhanced (P= 0.001) compared with the NE and 

control groups. There was no significant difference 

between groups for vegetable consumption (P= 0.22) 

and fruit consumption (P= 0.23). Students who worked 

in the garden were more willing to try the vegetables. 

NE&G group students were more willing to use 

vegetables as snacks. 

Educational Programs 

Wind M [23], implemented an intervention to explore 

the success rate of the comprehensive FV intervention 

among the 10 to 13-year old children in Norway, Spain 

and the Netherlands. The intervention included a 

school curriculum, parental involvement and 

distribution of FV at school. The program appreciation 

(P <0.01) and the success rate in implementing the 

school curriculum (P <0.05) were significantly related 

with FV consumption. The greatest increase in 

consumption was in students that completed >10 

lessons at school In comparison with those who had 

done among 7 and 10 lessons (P <0.05) or less than 

seven lessons (P <0.05). There was a significant 

association between program appreciation (P <0.01). 

Parental involvement had a significant impact on 

student’s vegetable intake but had no impact on fruit 

intake.  

Day ME [24], performed this study to evaluate the 

effectiveness of a school-based FV intervention about: 

1) FV consumption, 2) knowledge, attitudes and 

perceptions about FV, and 3) willingness to try new FV 

in students. 246 students from five schools were 

considered as the intervention group and 198 students 

from five schools were selected as usual practice (UP) 

group. The intervention included school-wide activities 

based on individualized action plans addressing goals 

across six Action Zones (School Environment, Physical 

Education, Classroom Action, Family & Community, 

Extra-Curricular, School Spirit). Teachers implemented 

two weekly classroom activities and one monthly 

tasting activity throughout 12 weeks. There were 

significant effects for fruit servings, FV variety, and total 

FV servings. There was a decrease (-.79 serving) at 

UP schools in FV servings, while a small increase 

(+.18 serving) was seen at intervention schools. No 

effects were found for vegetable servings. Knowledge 

about FV and willingness to try new FV did not change 

during the time. There was small increase in FV 

servings compared with other multi-component FV 

school-based interventions. 

Anderson AS [25], assessed the influence of a 

school-based nutrition education intervention on 975 

(511 students: intervention and 464 students: control) 

elementary school students in Scotland. There was an 

average increase in fruit consumption in intervention 

group (133 ± 1.9 to 183 ± 17.0 g day) that was 

significantly higher than that (100 ± 11.7 to 107 ± 14.2 

g day) in control group (P <.005). Factors related to 

knowledge about FV and subjective norms were higher 

in intervention group than the control group. Also, taste 

preferences of FV did not change. Age-adjusted 

assessments were performed for testing beliefs, 

attitudes and knowledge about FV, based on the 

Theory of Planned Behavior. 

Hoffman JA [26], explored the long-term effects of a 

school-based intervention about FV consumption in 

297 kindergarten and first grade children. The 

intervention included school-wide, classroom, 

lunchroom, and family partnership based on social 

learning theory (SLT). Also, cartoon characters, same 

age peer’s videos, school principal and trainers were 

used in intervention. The school-wide part, included 

announcement broadcast by loudspeaker providing an 

interesting points about this day’s FV. The classroom 

part included the 5-A-Day stories CD-ROM that was 
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presented in computer class. In lunchtime part, posters 

about this day’s FV were hanged in cafeteria and lunch 

aides encouraged students through verbal praises and 

giving them stickers about FV. Attractive characters as 

symbolic role models captured children’s attention 

while standing on the cafeteria line. ‘‘caught eating FV’’ 

was a reinforcement-based intervention considered as 

peer role modeling and vicarious learning. The family 

part included homework, the 5-A-Day kid’s cookbook, 

and a school cook book. Results indicated that FV 

consumption in intervention group was higher than that 

in control group (F= 29g; V= 6g; 0.43 portions/lunch; 

0.28 servings/lunch) at the end of year 1. At the end of 

year 2 in intervention group fruit consumption was 

more than that in control group (21g; 0.23 

portions/lunch; 0.15 servings/lunch), but no significant 

differences were found in vegetable intake. These 

results indicate that multi-component school-based 

programs significantly have long-term effects on 

children’s FV intake behaviors. 

Providing FV at School 

Bere E [27], compared the effect of providing daily 

free fruit or vegetables for Norwegian students at 

school with a fee-based School intervention. A total of 

795 7
th

 grade elementary school students participated 

in this study. Two groups each including 9 schools 

were considered as intervention groups. One group as 

free fruit and the other as paid fruit. Twenty no fruit 

schools participated in this program as control group. 

There was a significantly higher FV consumption in free 

fruit group at school than the two other groups (P 

<0.001). Paid fruit group had significantly higher FV 

consumption than no fruit group (P =0.003).The results 

showed that, free fruit group had a significantly higher 

all day FV consumption compared to both the paid fruit 

and the no fruit groups (P =0.003). There were no 

significant differences between the paid fruit group and 

the no fruit group in all day FV consumption (P =0.58). 

Free FV program is an effective way to enhance 

student’s FV consumption. 

Bere E [28], performed a follow up for the 

Norwegian School Fruit Programme at 2005. A total of 

1794 students in May 2002 and 1602 students in May 

2005 participated at the follow-up. There were 

significant effects, three years after the intervention in 

FV consumption (all p-values < 0.001). Results showed 

that free school FV program had a considerable effect 

on student's FV consumption. Also three years after 

the intervention the results were significant. 

Slusser WM [29], evaluated FV consumption in 

elementary school students by presentation of a salad 

bar as a lunch menu option. The salad bar lunch menu 

option included teaching students about the proper 

etiquette of salad serving, selecting an appropriate 

lunch, putting the children’s artworks in dining room, 

and taking part in field trips. There was a significant 

improvement in the frequency of FV consumption from 

a mean (standard deviation) of 2.97 to 4.09 (P <0.001). 

DISCUSSION 

This systematic review evaluated interventional 

programs about improving FV consumption in 

elementary school students at school setting. 

According to our classification of the 11 studies 

included in this review, four highlighted gardening and 

cooking in their interventions [19-22]. Gardening and 

cooking-based educations, with school food 

environment changes, have a good behavioral impact 

on FV consumption. Although educational program 

alone does seem to enhance FV knowledge and 

preference in elementary school students, adding the 

gardening factor in intervention strategies strengthens 

the likelihood of increasing FV intake in this group [19, 

20]. Also gardening can impact on student’s willingness 

to try new FV because exposure, in general, has 

previously been found to be related with increased 

intake [22, 30-32]. Participating in planting and 

harvesting creates the sense of ownership and pride 

that will encourage the students to more FV 

consumption [21]. Of included studies, four 

emphasized on educational programs [23, 26]. The 

degree of implementation of program and children’s 

understanding about trainings are associated with 

higher FV consumption. Acceptance of the program by 

students may have been dependent on localized 

guidelines and programs [23]. If children enjoy the 

intervention, they will participate in every part of the 

program. Students prefer more practical trainings such 

as FV tasting, computer based learning, FV 

consumption at school and creation a recipe [33]. To 

ensure ideal implementation of the programs, teachers 

have to participate in the curriculum development and 

performance of the program. Furthermore, 

determinants of implementing the school curriculum 

have to be considered [23] [26]. Parental influence is 

one of the most important determinants of children’s FV 

consumption [34-37]. Parental involvement in 

interventions has to be more extensive [24, 25]. 

Barriers to the performance of tasting activities 

included time, money, equipment and resources. 
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Teachers need training, consistent support and 

resources in order to achieve the desired performance 

[24]. Behavioral change models and theories can be 

helpful in intervention planning. This can be effective 

for influencing essential structures in behavioral 

changes such as improving FV in students. Some of 

these theories and models that are effective in FV 

consumption included social learning theory (SLT) [26], 

social cognitive theory (SCT) [21] and theory of planed 

behavior (TPB) [25]. Educational methods that can be 

effective in increasing FV consumption included 

providing educational CD-ROM, reminder posters, 

loudspeaker announcements, stickers about the FV 

and lunch aide’s persuasion to try FV [26]. Computer-

based interventions have a positive effect on improving 

FV consumption [38]. The short-term intervention can 

not be used to demonstrate lifelong changes in eating 

habits, but does show the ability of an educational 

program to impact on diet at a crucial life stage when 

eating habits are being formed. The short-term 

intervention can not make fundamental changes in 

children's eating habits but can influence the formation 

of children's food habits [25]. Exposure increases the 

food acceptance and tendency to consuming. Thus, 

interventions for improving FV consumption have a 

positive effect on increasing the likelihood of tasting 

new FV [25, 27, 30]. Availability of free FV is an 

effective approach to increasing FV consumption in 

children [28, 29]. Increasing vegetable consumption in 

all ages at different social levels is one of the 

challenges for health and nutrition professionals [25, 

39]. In most of FV intake interventions, there is a 

significant increase in fruit consumption, but there is no 

significant increase in vegetable consumption. 

Therefore, we have to plan extensive interventions to 

promote vegetable consumption in elementary school 

students. To identify effective educational and 

interventional methods to improving vegetable 

consumption, qualitative studies can be used.  

CONCLUSIONS AND IMPLICATIONS 

In this systematic review, we evaluated 11 

interventions about improving FV consumption in 

elementary school students. According to the results, 

we found that interventions about improving FV 

consumption in these three classifications (gardening 

and education, educational programs and providing FV 

at school) have positive effects on children’s intake. 

According to the literature review there are some 

strategies for increasing FV consumption in these three 

classifications: (1) Gardening strategies: included 

participating in hands-on gardening experiences 

(weeding, watering and harvesting), engaging in 

gardening challenges (managing pests) and preparing 

a party by serving the produce they have grown. (2) 

Educational strategies: included nutrition education 

classes that can be held by classroom teachers (about 

the origin of foods, plant parts, nutrient needs of 

humans and food pyramid), electronic learning as using 

CD-ROM and computer based learning, a series of 

newsletters for parents about eating FV, strategies to 

improve family awareness and promote familial 

discussion about healthy food choices and homework 

tasks for parents and children. (3) Providing strategies: 

included providing free FV at school is an effective 

strategy to increase school children’s FV consumption. 

The results show that gardening and educational 

programs together, are more effective in student’s 

willingness, preference and intake of FV than other 

cases. After reviewing these articles, we found that 

using a multi-component strategy (education, 

gardening and providing FV) is the best way to design 

and plan an intervention for increasing FV consumption 

in elementary school students. A multi-component 

intervention has positive effects on student’s 

knowledge, attitude and willingness for FV 

consumption. We can use education, gardening and 

proving FV, strategies together in an intervention to 

achieve better results in promoting student’s FV 

consumption, but increasing vegetable intake is more 

difficult than fruit intake, because fruits are more 

attractive and delicious for children. To reach the 

expected results in vegetable intake as fruit intake, 

initially we have to use multiple strategies to have 

positive impact on students' attitudes about eating 

vegetables. Because increasing FV intake is a 

behavioral change, behavioral change models and 

theories can be used in designing the interventions. 

Planning, implementing and monitoring processes 

based on theory or model are more likely to succeed 

than those developed without theoretical frameworks. 

School-based programs for increasing FV consumption 

that are based on a theoretical framework are more 

effective at changing health behaviors than non 

theoretical programs.  
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