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Background: Schools and communities provide effective environments to change health 

behaviors in children and adolescents, particularly among minority populations. The purpose 

of this investigation was to systematically analyze community and school-based interventions 

aimed at increasing fruit and vegetable intake (FVI) among minority children.

Methods: In collecting materials for this review, a search of CINAHL, MEDLINE, ERIC, 

Academic Search Premier, and Cochrane Central Register of Controlled Trials was conducted 

for articles spanning January 2003 to November 2013. The data extraction covered three phases, 

resulting in a total of eleven interventions that met the specified inclusion criteria.

Results: Among the studies identified, ten interventions produced significant outcomes on 

observed variables. The majority of the programs incorporated multicomponent approaches 

aimed at increasing FVI and antecedents of FVI behavior. Eight of the interventions applied 

social cognitive theory, one reported use of other theories, and two did not apply theory. None 

of the interventions reviewed employed process evaluation.

Conclusion: While both school and community-based interventions utilized over the past decade 

have separately shown significant impacts on changing dietary behaviors in children, community 

members and organizations can serve as supplementary approaches to partner with schools 

and design even more successful interventions based on these combined resources. School 

and community-based interventions have had a great deal of success in impacting self-efficacy 

levels as well as actual eating behaviors in children; however, the school and community-based 

interventions reviewed both noted lack of resources as a limitation. Therefore, combining 

these resources has the potential to help create more high-quality studies from which to draw 

evidence-based conclusions on the most effective means of impacting health behaviors among 

minority children in the school and community settings.

Keywords: children, fruit and vegetable, interventions, minority, social cognitive theory, goal 

setting

Introduction
Obesity prevalence rates among school-aged children and adolescents have reached 

alarming levels during the last three decades, both nationally and internationally,1,2 

increasing almost four-fold from approximately 5% to 19% among children 

aged 6–11 years of age in the USA.2,3 The burden of obesity is disproportionately 

experienced by minority groups and low-income families in developed countries.4,5 

Data from the 2009–2010 National Health and Nutrition Examination Survey6 showed 

significant differences by race/ethnicity, with Mexican Americans being significantly 

more likely to have a high weight-for-recumbent length than non-Hispanic whites.4 

This same survey revealed a significant difference in the prevalence of obesity among 
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minority children, including non-Hispanic black, Hispanic, 

and Mexican-Americans, when compared with non-Hispanic 

whites. Several studies noted that while the prevalence of 

overweight in US children has increased by 45% over the 

past two decades,7–9 the increase for African-American girls 

was 120%.10

Healthful eating is well documented as a behavior targeted 

to reduce disease risk in both children and adults.11 Increased 

consumption of fruit and vegetables has been associated with 

decreased incidence of and mortality from chronic disease, 

including cardiovascular disease, stroke, hypertension, 

diabetes, obesity, and certain cancers.12 Adopting a healthy 

diet, such as increased fruit and vegetable intake (FVI), 

should begin early in life.13,14 On the contrary, inadequate 

FVI has been deemed a significant risk factor for childhood 

obesity, and may be associated with a higher risk of develop-

ment of many chronic diseases in adulthood, such as obesity, 

cardiovascular disease, diabetes, and cancer,15 creating a 

strong need to encourage children to cultivate preferences 

for these particular foods.12,16–21 Although intake of low-

calorie, nutrient-dense fruit and vegetables is associated with 

increased long-term health and a reduced risk of obesity, the 

current food environment, particularly in lower socioeco-

nomic communities, is not one that encourages children to 

develop preferences for healthy foods.20–22

Children in the USA are consuming far less that the 

recommended amounts of fruit and vegetables per day.23 

Currently, less than an estimated 10% of youth nationwide 

consume four to five servings of fruit and vegetables each 

day.24 Among minority children, findings suggest this group 

has less frequent consumption of fruit and vegetables than 

the majority of their non-Hispanic peers.25 On average, non-

Hispanic blacks and Mexican-American children consume 

1.55 servings of fruit and vegetables daily compared with 

their non-Hispanic white peers who consume an average of 

3.6 servings of fruit and vegetables daily.25,26 Another study 

reported that children and adolescents from lower socioeco-

nomic groups consume fewer fruit and vegetable servings 

than those from higher socioeconomic groups.27 Thus, inter-

ventions targeting FVI in minority children are imperative 

and have the potential for significant impact on overall quality 

of life, including obesity-related conditions and decreased 

risk of morbidity and mortality in adulthood.28

While minority children may lack accessibility to fruit 

and vegetables in the home, which may affect overall fruit 

and vegetable consumption, these foods are often available to 

children who partake in the US Department of Agriculture’s 

National School Lunch and Breakfast programs.29,30 

However, even with this accessibility, many children are not 

familiar with these foods, have not developed a preference 

for them, and will not eat them when provided with a 

choice to do so.31 While children are born with a preference 

for energy-dense foods that are sweet and salty, previous 

studies have shown that when given the opportunity, children 

become more accepting of new foods as they grow older and 

can develop a preference for many foods that they initially 

refuse.32–36

Schools have been identified as central environments 

in which to beneficially impact children’s lives, including 

health behaviors.37 Schools provide a reassuring environment 

where educators can serve as role models and young children 

can develop preferences for healthy foods at a young age, 

before poor dietary behaviors have been fully developed.38 

However, changing behaviors in children is not as simple 

as providing them with information; successful programs 

must combine education with feedback, role modeling, and 

exposure.39 Previous studies have examined multicomponent 

school-based programs that have been designed and tested to 

encourage and increase FVI in children, but these interven-

tions have produced unclear results and often require more 

resources than are available to the schools.40–42

Communities have the potential to partner with schools 

and may play a crucial role in the development of suc-

cessful interventions aimed at increasing FVI in children 

and adolescents by including opportunities for cooking 

classes, recipe preparation, garden engagement, and food 

cooperatives, as well as providing resources not available 

in schools.21,43,44 Given these results, public health interven-

tions for reducing overweight and obesity prevalence rates 

among minority populations are critical.12,16–21 Therefore, the 

purpose of this investigation was to systematically review 

and synthesize community and school-based interventions 

aimed at increasing FVI among minority children.

Materials and methods
Inclusion criteria for this review were: i) prevention studies 

ii) of any quantitative design iii) published in the English 

language iv) conducted both nationally and internationally 

v) between 2003 and 2013 vi) that targeted both anteced-

ents to FVI and/or actual FVI, vii) were multicomponent 

interventions, viii) targeting school-aged children ix) in 

the community or school environment. Exclusion criteria 

included interventions i) that were ongoing, ii) conducted 

exclusively in the home environment, iii) did not prioritize 

minority (specifically Native American, Hispanic and 

African-American) children, iv) and were not indexed 
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in one of the following databases: Cumulative Index to 

Nursing and Allied Health (CINAHL), Medline, Education 

Resources Information Center (ERIC), Academic Search 

Premier, and Cochrane Central Register of Controlled Trials 

(CENTRAL).

The data extraction process consisted of three phases 

(see Figure 1). Phase 1 incorporated Boolean search logic 

to obtain the first round of articles from the CINAHL (n=3), 

ERIC (n=5), MEDLINE (n=8), Academic Search Premier 

(n=18), and CENTRAL (n=2) databases. Phase 2 further 

distilled the identified articles, by removing duplicates 

(n=2), studies that did not employ interventions (n=10), 

were irrelevant to the research question (n=5), and review 

articles (n=1). During phase 3, the refined list of articles 

(n=18) was reviewed independently by two researchers to 

ensure consistent adherence to inclusion/exclusion criteria. 

Results of the independent analyses confirmed that four of 

the studies were ongoing and three included a home-based 

component. Therefore, these articles were not studied in 

this review. Lastly, descendent search of all references cited 

from the articles identified in phase 3 was conducted to 

locate publications that did not populate during the primary 

search process. No additional studies were identified with 

this process.

Results
The completed data extraction process resulted in eleven 

studies that satisfied the inclusion and exclusion criteria 

(see Figure 1). Table 1 summarizes the elements of each 

study’s research design, including target population, age 

of participants enrolled, theoretical framework employed, 

intervention groups, intervention duration, evaluation 

Phase I: Boolean logic
Terms: fruit and vegetable and

Children and intervention or program

Total articles returned
(n=36)

CINAHL n=3
ERIC n=5

Medline n=8
Academic search premier n=18

Cochrane central register of controlled trials n=2 

Phase II: distillation 
Total articles excluded (n=18)  
Total articles remaining (n=18)  

Phase III: manuscript and
reference review   

Total articles excluded (n=7)  
Total articles remaining (n=11)  

Duplicate articles
(n=2)  

Review/discussion articles
 (n=1)  

Incorrect design type
(n=10) 

Irrelevant to research
question (n=5)  

Interventions were ongoing
studies (n=4)  

Intervention implemented at
home (n=3)

Articles satisfying inclusion criteria,
distillation, and review

(n=11)  

Figure 1 Flow chart depicting the three phase data extraction process.
Abbreviations: CINAHL, Cumulative Index to Nursing and Allied Health Literature; ERIC, Education Resources Information Center.
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Table 1 Summary of school and community-based interventions targeting fruit and vegetable intake in minority children (n=12)

# Program/target population/age of 
children

Design Theoretical  
framework

Intervention groups Duration/intervention activities Evaluation measures Intervention effects

1. •  “Smart Bodies”44

•  Tuuri et al
• � Native American children (low-income,  

urban, public elementary schools in East  
Baton Rouge Parish, LA, USA)

• � Majority were African American (82%)
• � 68.2%–98.5% of students enrolled in  

National School Lunch Program
•  Fourth and fifth grade

•  RCT •  Social cognitive  
theory45

• � 16 groups pair-matched then randomly  
assigned to treatment or control

• � Treated: children (n=269) from  
7 schools, 44.6% fourth graders,  
51.4% fifth graders

• � Control: children (n=291) from  
7 schools, 55.4% fourth graders,  
48.6% fifth graders

• � 12 week program measured at baseline  
and post-intervention

• I nteractive school assemblies
• � Daily classroom activity using teacher-

directed materials
• � Classroom curriculum (videos, books,  

games, and lessons) emphasized FV  
consumption

• � FV survey: 
FV preferences 
Social cognitive theory measures 
related to FV consumption (self- 
efficacy, outcome expectations,  
and social norms) 
Knowledge of nutrition-related  
information

• �I ncreased nutrition knowledge for children in treatment 1  
(P,0.001)

•  �Increased self-efficacy to consume fruit, drink juice, eat fruit 
instead of a favorite dessert/cookies/candy and consume 
recommended number of FV each day (P,0.001)

• � Decreased preferences in fourth grade students for certain 
healthy foods (P,0.001), while fifth graders preferences for 
the same items did not change

2. •  “Squire’s Quest!”46 
•  Cullen et al 
• � Native American children (from Houston, 

TX, USA, area elementary schools)
• � Majority African-American (41.6%) or  

Hispanic (29.8%) and low-income
• � 65.7% of students in school district  

eligible for free or reduced price lunches
•  Fourth grade

•  Cluster RCT • � Social cognitive  
theory45

• � 26 schools randomly assigned to 
treatment or control

• � Treatment: children (n=671) from  
13 schools

• � Control: children (n=907) from  
13 schools

• � 10 session (10-week) program measured  
baseline and post-intervention

• �I nteractive multimedia game
• � 4 days of dietary assessment during two- 

week baseline prior to program and  
4 days of post dietary assessment two  
weeks after program

• �E ach child completed 2 sessions of  
“Squires Quest!” per week for 5 weeks

•  FIRSSt47

•  FV, and fruit juice preferences
•  Self-efficacy
• � Fruit-juice and vegetable recipe  

preparation goals

• �I ncrease in fruit, fruit juice, and vegetable servings was 
achieved at post assessment (P,0.001)

• � Girls achieved more recipe preparation than boys
• � Hispanic children achieved higher levels of fruit-juice and 

vegetable recipe preparation
• � Sex (female) (P,0.05), higher baseline vegetable preference 

(P,0.001), and having a mother with a college education or 
more (P,0.05) were significant predictors of post-vegetable 
consumption

3. •  “LA Sprouts”48 
•  Gatto et al 
• � Predominantly Latino children (from Los 

Angeles, CA, USA, area elementary  
schools)

• � 59.8% were overweight or obese  
(BMI $85th percentile)

• � 94% of student body eligible for free or  
reduced-price school meals

•  �Fourth and fifth grade (age 9–11 years)

• � Quasi-experimental pilot study • � Social cognitive  
theory45

• � Treatment: children (n=34) within  
Los Angeles school district enrolled  
in after school program (school was  
in close geographic distance to  
community garden), 61.4% female

• � Control: students (n=70) were not  
enrolled in after school program and  
were invited to participate, abbreviated  
intervention offered to control 
participants at completion of program,  
41.4% female

• � 12-week program measured baseline and  
post-intervention (1 week before and  
1 week after)

• � 90-minute weekly sessions included: 
45-minute cooking and nutritional  
education lesson, focused on culturally 
relevant FV 
45-minute interactive gardening  
component taught by master gardener

• � Local farmers market visits 4 times in  
12 weeks

•  BMI z-score
•  Body fat percentage
• � Attitudes, preferences,  
perceptions and self-efficacy to  
eat and cook FV

• � Acculturation, Habits, and  
Interests Multicultural Scale for  
Adolescents

• � Adaption of the Motivation for  
Healthy Behaving Measure from  
the Treatment and Self- 
Regulation Questionnaire

• � School Engagement  
Questionnaire

• �I mprovements preferences for vegetables overall (P=0.06), but 
not fruits

• � 2.1-point (16%) increase in preference for vegetables overall 
among overweight and obese subgroups (P=0.009)

• � 3.9-point increase in preference for vegetables overall among 
female participants (P,0.05)

• � Treatment 1 was 54% more likely to report that “vegetables from 
the garden taste better than vegetables from the store” (P,0.05)

• � Treatment 1 showed a greater change in perceptions that 
cooking is easy (P,0.001) and gardening is easy (P,0.05)

•  �Treatment 1 participants showed increase in self-efficacy from 
preintervention to post-intervention

• � Reductions in weight among treatment 1 participants were 
associated with increased preference for vegetables (P=0.09) 
and fiber from fruit (P=0.08)

4. •  “Sprouting Healthy Kids”49

• E vans et al
•  �Native American children (from five  

ethnically diverse middle schools in  
Austin, TX, USA)

• � Majority Hispanic (59%) and low- 
income (70%)

• � 70% or more of students at school eligible 
for free or reduced price lunches

•  Sixth and seventh grade

• � Posttest only control group  
design

• �E valuation of baseline data from 
treatment 1–4 and control  
groups confirmed groups did  
not differ significantly on main  
outcomes at early stage of  
intervention

• � Social cognitive  
theory45

• � Treatment 1–4: children (n=176)  
received at least 2 components of  
intervention

• � Control: children (n=70) not  
exposed to any components

• � 4 month program measured post- 
intervention

• I n-class lessons
• � Cafeteria component (farm-to-school)
•  Farmer visits component 
•  Taste-testing component 
•  After-school component 
•  Field trip to farms

• � Student SHK Questionnaire:  
Motivation for eating FV,  
preferences for FV and unhealthy 
foods, self-efficacy for eating FV, 
and cognitive knowledge

• � F&V Food Frequency  
Questionnaire

• � Higher scores on knowledge measure at posttest (P=0.02) and 
marginally lower on preference for unhealthy foods (P=0.07)

• � Students exposed to more than 2 components of program 
scored significantly higher on FVI, self-efficacy and knowledge 
(P,0.05) and significantly lower on preference for unhealthy 
foods scale (P,0.01)

• � Farmers visit intervention had largest treatment effect on 
participants FVI (0.52 servings/day increase)

• � FVI increased by 0.352 servings for every additional 
component of intervention exposure (P,0.01)

5. •  Memphis GEMS50 
•  Klesges et al
• � African-American pre-adolescent females 

(recruited from community in Memphis, 
TN, USA)

• � 8–10 years old
•  BMI z-score between 25–35

•  RCT • � Social cognitive 
theory45

• � Treatment 1 and 2: both groups had  
same number and frequency of  
sessions (n=303)

• � Treatment 1: girls (n=153) received  
intervention focused on obesity  
prevention

• � Treatment 2: girls (n=150) received  
intervention focused on building  
social awareness and community  
responsibility

• � 2 year program with baseline, 1 year  
follow-up and 2 year follow-up visits

• �W eekly meetings for 14 weeks followed  
by monthly meetings for 20 months  
(34 sessions in 2 years)

• E ach session lasted 90-minutes
• � 2nd year interventions transitioned into  
monthly field trips within community

• � BMI z-score at 2-years post  
intervention

• �W aist circumference
• � Accelerometer
• � Triceps skinfold thickness
•  Bioelectrical impedance
•  Sexual maturation
• � 24-hour dietary recall on  

3 nonconsecutive days

• �I ncrease in mean daily vegetable intake among girls in 
treatment 1 compared with treatment 2 (P=0.03)

• � No differences in BMI z-score or any other anthropometric 
measures between treatments 1 and 2 at 1-year and 2-year 
follow up

• � All girls reported increases in mean intake of sweetened 
beverages, but treatment 1 group had 0.19 fewer servings per 
day than treatment 2 at 2-year visit (P=0.08)

• � Treatment 1 group reported increased water consumption 
from baseline and at 2 years had 0.21 more servings per day 
than treatment 2 (P=0.02)

•  �PA did not differ significantly between the 2 groups at either 
1-year or 2-year follow-up visit

(Continued)
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Table 1 Summary of school and community-based interventions targeting fruit and vegetable intake in minority children (n=12)

# Program/target population/age of 
children

Design Theoretical  
framework

Intervention groups Duration/intervention activities Evaluation measures Intervention effects

1. •  “Smart Bodies”44

•  Tuuri et al
• � Native American children (low-income,  

urban, public elementary schools in East  
Baton Rouge Parish, LA, USA)

• � Majority were African American (82%)
• � 68.2%–98.5% of students enrolled in  

National School Lunch Program
•  Fourth and fifth grade

•  RCT •  Social cognitive  
theory45

• � 16 groups pair-matched then randomly  
assigned to treatment or control

• � Treated: children (n=269) from  
7 schools, 44.6% fourth graders,  
51.4% fifth graders

• � Control: children (n=291) from  
7 schools, 55.4% fourth graders,  
48.6% fifth graders

• � 12 week program measured at baseline  
and post-intervention

• I nteractive school assemblies
• � Daily classroom activity using teacher-

directed materials
• � Classroom curriculum (videos, books,  

games, and lessons) emphasized FV  
consumption

• � FV survey: 
FV preferences 
Social cognitive theory measures 
related to FV consumption (self- 
efficacy, outcome expectations,  
and social norms) 
Knowledge of nutrition-related  
information

• �I ncreased nutrition knowledge for children in treatment 1  
(P,0.001)

•  �Increased self-efficacy to consume fruit, drink juice, eat fruit 
instead of a favorite dessert/cookies/candy and consume 
recommended number of FV each day (P,0.001)

• � Decreased preferences in fourth grade students for certain 
healthy foods (P,0.001), while fifth graders preferences for 
the same items did not change

2. •  “Squire’s Quest!”46 
•  Cullen et al 
• � Native American children (from Houston, 

TX, USA, area elementary schools)
• � Majority African-American (41.6%) or  

Hispanic (29.8%) and low-income
• � 65.7% of students in school district  

eligible for free or reduced price lunches
•  Fourth grade

•  Cluster RCT • � Social cognitive  
theory45

• � 26 schools randomly assigned to 
treatment or control

• � Treatment: children (n=671) from  
13 schools

• � Control: children (n=907) from  
13 schools

• � 10 session (10-week) program measured  
baseline and post-intervention

• �I nteractive multimedia game
• � 4 days of dietary assessment during two- 

week baseline prior to program and  
4 days of post dietary assessment two  
weeks after program

• �E ach child completed 2 sessions of  
“Squires Quest!” per week for 5 weeks

•  FIRSSt47

•  FV, and fruit juice preferences
•  Self-efficacy
• � Fruit-juice and vegetable recipe  

preparation goals

• �I ncrease in fruit, fruit juice, and vegetable servings was 
achieved at post assessment (P,0.001)

• � Girls achieved more recipe preparation than boys
• � Hispanic children achieved higher levels of fruit-juice and 

vegetable recipe preparation
• � Sex (female) (P,0.05), higher baseline vegetable preference 

(P,0.001), and having a mother with a college education or 
more (P,0.05) were significant predictors of post-vegetable 
consumption

3. •  “LA Sprouts”48 
•  Gatto et al 
• � Predominantly Latino children (from Los 

Angeles, CA, USA, area elementary  
schools)

• � 59.8% were overweight or obese  
(BMI $85th percentile)

• � 94% of student body eligible for free or  
reduced-price school meals

•  �Fourth and fifth grade (age 9–11 years)

• � Quasi-experimental pilot study • � Social cognitive  
theory45

• � Treatment: children (n=34) within  
Los Angeles school district enrolled  
in after school program (school was  
in close geographic distance to  
community garden), 61.4% female

• � Control: students (n=70) were not  
enrolled in after school program and  
were invited to participate, abbreviated  
intervention offered to control 
participants at completion of program,  
41.4% female

• � 12-week program measured baseline and  
post-intervention (1 week before and  
1 week after)

• � 90-minute weekly sessions included: 
45-minute cooking and nutritional  
education lesson, focused on culturally 
relevant FV 
45-minute interactive gardening  
component taught by master gardener

• � Local farmers market visits 4 times in  
12 weeks

•  BMI z-score
•  Body fat percentage
• � Attitudes, preferences,  
perceptions and self-efficacy to  
eat and cook FV

• � Acculturation, Habits, and  
Interests Multicultural Scale for  
Adolescents

• � Adaption of the Motivation for  
Healthy Behaving Measure from  
the Treatment and Self- 
Regulation Questionnaire

• � School Engagement  
Questionnaire

• �I mprovements preferences for vegetables overall (P=0.06), but 
not fruits

• � 2.1-point (16%) increase in preference for vegetables overall 
among overweight and obese subgroups (P=0.009)

• � 3.9-point increase in preference for vegetables overall among 
female participants (P,0.05)

• � Treatment 1 was 54% more likely to report that “vegetables from 
the garden taste better than vegetables from the store” (P,0.05)

• � Treatment 1 showed a greater change in perceptions that 
cooking is easy (P,0.001) and gardening is easy (P,0.05)

•  �Treatment 1 participants showed increase in self-efficacy from 
preintervention to post-intervention

• � Reductions in weight among treatment 1 participants were 
associated with increased preference for vegetables (P=0.09) 
and fiber from fruit (P=0.08)

4. •  “Sprouting Healthy Kids”49

• E vans et al
•  �Native American children (from five  

ethnically diverse middle schools in  
Austin, TX, USA)

• � Majority Hispanic (59%) and low- 
income (70%)

• � 70% or more of students at school eligible 
for free or reduced price lunches

•  Sixth and seventh grade

• � Posttest only control group  
design

• �E valuation of baseline data from 
treatment 1–4 and control  
groups confirmed groups did  
not differ significantly on main  
outcomes at early stage of  
intervention

• � Social cognitive  
theory45

• � Treatment 1–4: children (n=176)  
received at least 2 components of  
intervention

• � Control: children (n=70) not  
exposed to any components

• � 4 month program measured post- 
intervention

• I n-class lessons
• � Cafeteria component (farm-to-school)
•  Farmer visits component 
•  Taste-testing component 
•  After-school component 
•  Field trip to farms

• � Student SHK Questionnaire:  
Motivation for eating FV,  
preferences for FV and unhealthy 
foods, self-efficacy for eating FV, 
and cognitive knowledge

• � F&V Food Frequency  
Questionnaire

• � Higher scores on knowledge measure at posttest (P=0.02) and 
marginally lower on preference for unhealthy foods (P=0.07)

• � Students exposed to more than 2 components of program 
scored significantly higher on FVI, self-efficacy and knowledge 
(P,0.05) and significantly lower on preference for unhealthy 
foods scale (P,0.01)

• � Farmers visit intervention had largest treatment effect on 
participants FVI (0.52 servings/day increase)

• � FVI increased by 0.352 servings for every additional 
component of intervention exposure (P,0.01)

5. •  Memphis GEMS50 
•  Klesges et al
• � African-American pre-adolescent females 

(recruited from community in Memphis, 
TN, USA)

• � 8–10 years old
•  BMI z-score between 25–35

•  RCT • � Social cognitive 
theory45

• � Treatment 1 and 2: both groups had  
same number and frequency of  
sessions (n=303)

• � Treatment 1: girls (n=153) received  
intervention focused on obesity  
prevention

• � Treatment 2: girls (n=150) received  
intervention focused on building  
social awareness and community  
responsibility

• � 2 year program with baseline, 1 year  
follow-up and 2 year follow-up visits

• �W eekly meetings for 14 weeks followed  
by monthly meetings for 20 months  
(34 sessions in 2 years)

• E ach session lasted 90-minutes
• � 2nd year interventions transitioned into  
monthly field trips within community

• � BMI z-score at 2-years post  
intervention

• �W aist circumference
• � Accelerometer
• � Triceps skinfold thickness
•  Bioelectrical impedance
•  Sexual maturation
• � 24-hour dietary recall on  

3 nonconsecutive days

• �I ncrease in mean daily vegetable intake among girls in 
treatment 1 compared with treatment 2 (P=0.03)

• � No differences in BMI z-score or any other anthropometric 
measures between treatments 1 and 2 at 1-year and 2-year 
follow up

• � All girls reported increases in mean intake of sweetened 
beverages, but treatment 1 group had 0.19 fewer servings per 
day than treatment 2 at 2-year visit (P=0.08)

• � Treatment 1 group reported increased water consumption 
from baseline and at 2 years had 0.21 more servings per day 
than treatment 2 (P=0.02)

•  �PA did not differ significantly between the 2 groups at either 
1-year or 2-year follow-up visit

(Continued)
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Table 1 (Continued)

# Program/target population/age of  
children

Design Theoretical  
framework

Intervention groups Duration/intervention activities Evaluation measures Intervention effects

  6. • � Somerville et al study51

• � Native American children (active  
participants in Boys and Girls Club  
gardening program in Pomona, CA, USA)

•  Majority were Hispanic (83%)
•  6–12 years old

• � One group pretest – posttest  
design

• � Social cognitive 
theory45

• � Treatment: children (n=40) received  
intervention

• � 4 month program measured at baseline  
and post-intervention

• �W eekly one-hour session for 13 weeks
• � Snack preparation activities
• � Blind taste testing
• � Apple stamping
• � Produce Pictionary
• � Fruit and Veggie Bingo
•  S�nack preparation for staff and family 

members

•  BMI z-score
•  Daily FV intake
•  Snack preferences

• �I ncreased fruit and vegetable servings consumed daily (P,0.05)
• � Self-reported scores for daily fruit servings increased from 

2.23±4.18 to 4.13±2.16
• � Self-reported scores for daily vegetable servings increased 

from 2.17±1.82 to 3.07±1.87
• � Upward trends shown in FV snack preference
• � Average number of FV servings increased, average number of 

chip servings decreased

  7. • � “Every Day, Lots of Ways”52

•  Blom-Hoffman et al
• � African-American students attending  

an under-resourced urban school (in  
northeastern USA)

• � 95% of students at school received free  
breakfast and lunch

•  Kindergarten and first grade

• � RCT • � Social learning 
theory45

• � Treatment 1: students (n=91), from 
three randomly assigned classrooms

• �W LC: students from three randomly 
assigned kindergarten and first grade 
classrooms received entire program 
after posttest was completed with 
treatment 1

• � 5-week program measured at baseline,  
post-intervention, and 1-month follow-up

• � 10 lessons (2 per week) addressing 5-A- 
Day goal

• � Classroom-based knowledge change  
component

• � Lunchtime-based behavioral change  
component

•  Home component

• � Knowledge
• �V egetable Eating Behaviors  

based on visual estimates of  
plate waste, rated according  
to Comstock Scale2

• � Treatment Integrity Checks
• � Treatment Acceptability Measures
•  CIRP3

• �I ncreased nutrition knowledge for treatment 1 at posttest 
compared with WLC (P,0.001)

• � No differences between knowledge scores for treatment 1 at 
posttest and 1-month follow-up

•  �Significant increase in knowledge scores for WLC at posttest 
relative to pretest scores (P,0.001)

•  �No significant change in treatment 1 vegetable consumption 
from pre- to post-intervention and post-intervention rates 
were similar to those of WLC

  8. • � Students and Parents Actively Involved  
in Being Fit53

• �E ngels et al
• � African-American students and their  

parents/guardians at an urban middle  
school in after-school intervention, USA

• � Children ages 11.1±1.3 years; adults  
ages 40.6±7.7 years

• � One group pretest – posttest  
design

• � No reported 
theoretical 
framework

• � Treatment: children (n=56) and 
parents/guardians (n=25) received 
entire intervention

• � 12-week program measured at baseline  
and post-intervention

• � 4 days each week, 60–75 minutes per  
session

•  Supervised dance
•  Sport games
•  Fitness activities
•  Step pedometers
•  Nutrition learning activities

•  BMI z-score 
• � Daily FVI with brief food  

frequency research questions
• � Step counts
• � Body fat
• � Resting heart rate and blood  

pressure
•  Fitness run/walk test

•  �Significant decreases in BMI z scores (P=0.002), body fat 
percentage (P=0.004), resting diastolic blood pressure (P=0.031), 
and walk/run time (P=0.007) in parents/guardians

•  �Significant decreases in resting systolic blood pressure 
(P,0.001) and resting diastolic blood pressure (P,0.001) in 
children

• �I ncrease in fruit consumption in parents/guardians and  
children

• �I mprovements in fruit juice, salad, and nonfried potato 
consumption in children

•  �Children gained more diet-related benefits while parents/
guardians gained more fitness-related benefits

  9. •  Go Girls54 
•  Resnicow et al 
•  African-American adolescent females 
• � 10 predominantly middle socioeconomic 

status churches in USA
• � 12–15 years old (mean age 14 years)
• � BMI z-score above 90th percentile for  

age and sex
• � Parents invited to attend every other  

session

• � RCT • � Social cognitive 
theory45

• � Treatment 1: High intensity culturally 
tailored behavioral group intervention 
(n=5 churches)

• � Treatment 2: Moderate intensity 
culturally tailored behavioral group 
intervention (n=5 churches), served  
as comparison group

• � 147 girls completed baseline,  
123 completed 6-month follow-up,  
107 completed 1-year follow-up

• � 6 month program measured at baseline,  
6-month post-intervention, and 1-year  
post-intervention (only anthropometric  
measures, BP, and shuttle test)

• � 20–26 sessions for treatment 1, 6 sessions 
for treatment 2

• E xperiential behavioral activity
•  Approximately 30 minutes of PA
•  Preparation and tasting of healthy foods
• � Treatment 1 received 4–6 telephone 

counseling calls

•  BMI z-score 
• W aist and hip circumference 
•  Body fat percentage 
•  Serum insulin 
•  Glucose 
•  Lipids 
•  Cardiovascular fitness 
• � Overall perception of program  

and intervention elements

•  �No significant difference in BMI z-score at 6-month follow-up 
between treatments 1 and 2

•  �No significant group differences in secondary outcomes
• � Girls in treatment 1 who attended more than three-quarters 
of the sessions had significantly lower BMI z-score (2.2 units 
difference, P=0.01), weight (10.1 pounds difference, P=0.07) 
and body fat percentage  
(2.5% difference, P=0.01) compared with girls in same group 
who attended fewer sessions

• �W aist and hip circumferences of girls in treatment 1 who 
attended more than three quarters of the sessions were also 
significantly lower than those who attended less frequently 
(P,0.05)

10. •  One Body, One Life55

•  Towey et al
• � Children and adults from local schools  

and community groups (in Coventry, UK)
• �E thnically diverse families from deprived 

areas in Coventry (77% from two most  
deprived quintiles)

• � One or more member of the family is  
underweight, overweight, or obese

• � Children 7–16 years, must be  
accompanied by adult

• � One group pretest – posttest  
design

• � No reported 
theoretical 
framework

• � Treatment 1: children (n=221) and 
adults/caregivers (n=137) received 
entire intervention

• � 10–12 week program measured at baseline 
and post-intervention

• W eekly 90-minute sessions
•  Healthy eating workshop (45 minutes)
•  PA workshop (45 minutes)

•  BMI z-score 
•  Body fat percentage 
•  Total body water 
• V isceral fat 
•  Healthy eating knowledge quiz 
• E ating behaviors – 24 hour recall 
•  PA – previous week recall

• � Number of participants consuming 5 or more FV a day 
increased from 21% to 33%, with an increase of 0.57 portions 
(P,0.001) for children and 0.76 portions (P,0.001) for adults

•  �Significant reduction in amount of chips, crisps, sweets, and 
fizzy drinks consumed per day for children of 0.32 portions 
(P=0.002) and 0.34 portions for adults (P=0.01)

•  �Decrease in fast food consumption, although not significant for 
children (P=0.08), but was significant for parents (P,0.001)

•  �Significant changes in knowledge, activity, and FV portions per 
day were found in both children and adults (P,0.001)

(Continued)
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Table 1 (Continued)

# Program/target population/age of  
children

Design Theoretical  
framework

Intervention groups Duration/intervention activities Evaluation measures Intervention effects

  6. • � Somerville et al study51

• � Native American children (active  
participants in Boys and Girls Club  
gardening program in Pomona, CA, USA)

•  Majority were Hispanic (83%)
•  6–12 years old

• � One group pretest – posttest  
design

• � Social cognitive 
theory45

• � Treatment: children (n=40) received  
intervention

• � 4 month program measured at baseline  
and post-intervention

• �W eekly one-hour session for 13 weeks
• � Snack preparation activities
• � Blind taste testing
• � Apple stamping
• � Produce Pictionary
• � Fruit and Veggie Bingo
•  S�nack preparation for staff and family 

members

•  BMI z-score
•  Daily FV intake
•  Snack preferences

• �I ncreased fruit and vegetable servings consumed daily (P,0.05)
• � Self-reported scores for daily fruit servings increased from 

2.23±4.18 to 4.13±2.16
• � Self-reported scores for daily vegetable servings increased 

from 2.17±1.82 to 3.07±1.87
• � Upward trends shown in FV snack preference
• � Average number of FV servings increased, average number of 

chip servings decreased

  7. • � “Every Day, Lots of Ways”52

•  Blom-Hoffman et al
• � African-American students attending  

an under-resourced urban school (in  
northeastern USA)

• � 95% of students at school received free  
breakfast and lunch

•  Kindergarten and first grade

• � RCT • � Social learning 
theory45

• � Treatment 1: students (n=91), from 
three randomly assigned classrooms

• �W LC: students from three randomly 
assigned kindergarten and first grade 
classrooms received entire program 
after posttest was completed with 
treatment 1

• � 5-week program measured at baseline,  
post-intervention, and 1-month follow-up

• � 10 lessons (2 per week) addressing 5-A- 
Day goal

• � Classroom-based knowledge change  
component

• � Lunchtime-based behavioral change  
component

•  Home component

• � Knowledge
• �V egetable Eating Behaviors  

based on visual estimates of  
plate waste, rated according  
to Comstock Scale2

• � Treatment Integrity Checks
• � Treatment Acceptability Measures
•  CIRP3

• �I ncreased nutrition knowledge for treatment 1 at posttest 
compared with WLC (P,0.001)

• � No differences between knowledge scores for treatment 1 at 
posttest and 1-month follow-up

•  �Significant increase in knowledge scores for WLC at posttest 
relative to pretest scores (P,0.001)

•  �No significant change in treatment 1 vegetable consumption 
from pre- to post-intervention and post-intervention rates 
were similar to those of WLC

  8. • � Students and Parents Actively Involved  
in Being Fit53

• �E ngels et al
• � African-American students and their  

parents/guardians at an urban middle  
school in after-school intervention, USA

• � Children ages 11.1±1.3 years; adults  
ages 40.6±7.7 years

• � One group pretest – posttest  
design

• � No reported 
theoretical 
framework

• � Treatment: children (n=56) and 
parents/guardians (n=25) received 
entire intervention

• � 12-week program measured at baseline  
and post-intervention

• � 4 days each week, 60–75 minutes per  
session

•  Supervised dance
•  Sport games
•  Fitness activities
•  Step pedometers
•  Nutrition learning activities

•  BMI z-score 
• � Daily FVI with brief food  

frequency research questions
• � Step counts
• � Body fat
• � Resting heart rate and blood  

pressure
•  Fitness run/walk test

•  �Significant decreases in BMI z scores (P=0.002), body fat 
percentage (P=0.004), resting diastolic blood pressure (P=0.031), 
and walk/run time (P=0.007) in parents/guardians

•  �Significant decreases in resting systolic blood pressure 
(P,0.001) and resting diastolic blood pressure (P,0.001) in 
children

• �I ncrease in fruit consumption in parents/guardians and  
children

• �I mprovements in fruit juice, salad, and nonfried potato 
consumption in children

•  �Children gained more diet-related benefits while parents/
guardians gained more fitness-related benefits

  9. •  Go Girls54 
•  Resnicow et al 
•  African-American adolescent females 
• � 10 predominantly middle socioeconomic 

status churches in USA
• � 12–15 years old (mean age 14 years)
• � BMI z-score above 90th percentile for  

age and sex
• � Parents invited to attend every other  

session

• � RCT • � Social cognitive 
theory45

• � Treatment 1: High intensity culturally 
tailored behavioral group intervention 
(n=5 churches)

• � Treatment 2: Moderate intensity 
culturally tailored behavioral group 
intervention (n=5 churches), served  
as comparison group

• � 147 girls completed baseline,  
123 completed 6-month follow-up,  
107 completed 1-year follow-up

• � 6 month program measured at baseline,  
6-month post-intervention, and 1-year  
post-intervention (only anthropometric  
measures, BP, and shuttle test)

• � 20–26 sessions for treatment 1, 6 sessions 
for treatment 2

• E xperiential behavioral activity
•  Approximately 30 minutes of PA
•  Preparation and tasting of healthy foods
• � Treatment 1 received 4–6 telephone 

counseling calls

•  BMI z-score 
• W aist and hip circumference 
•  Body fat percentage 
•  Serum insulin 
•  Glucose 
•  Lipids 
•  Cardiovascular fitness 
• � Overall perception of program  

and intervention elements

•  �No significant difference in BMI z-score at 6-month follow-up 
between treatments 1 and 2

•  �No significant group differences in secondary outcomes
• � Girls in treatment 1 who attended more than three-quarters 
of the sessions had significantly lower BMI z-score (2.2 units 
difference, P=0.01), weight (10.1 pounds difference, P=0.07) 
and body fat percentage  
(2.5% difference, P=0.01) compared with girls in same group 
who attended fewer sessions

• �W aist and hip circumferences of girls in treatment 1 who 
attended more than three quarters of the sessions were also 
significantly lower than those who attended less frequently 
(P,0.05)

10. •  One Body, One Life55

•  Towey et al
• � Children and adults from local schools  

and community groups (in Coventry, UK)
• �E thnically diverse families from deprived 

areas in Coventry (77% from two most  
deprived quintiles)

• � One or more member of the family is  
underweight, overweight, or obese

• � Children 7–16 years, must be  
accompanied by adult

• � One group pretest – posttest  
design

• � No reported 
theoretical 
framework

• � Treatment 1: children (n=221) and 
adults/caregivers (n=137) received 
entire intervention

• � 10–12 week program measured at baseline 
and post-intervention

• W eekly 90-minute sessions
•  Healthy eating workshop (45 minutes)
•  PA workshop (45 minutes)

•  BMI z-score 
•  Body fat percentage 
•  Total body water 
• V isceral fat 
•  Healthy eating knowledge quiz 
• E ating behaviors – 24 hour recall 
•  PA – previous week recall

• � Number of participants consuming 5 or more FV a day 
increased from 21% to 33%, with an increase of 0.57 portions 
(P,0.001) for children and 0.76 portions (P,0.001) for adults

•  �Significant reduction in amount of chips, crisps, sweets, and 
fizzy drinks consumed per day for children of 0.32 portions 
(P=0.002) and 0.34 portions for adults (P=0.01)

•  �Decrease in fast food consumption, although not significant for 
children (P=0.08), but was significant for parents (P,0.001)

•  �Significant changes in knowledge, activity, and FV portions per 
day were found in both children and adults (P,0.001)
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measures, program activities, and intervention outcomes. 

The interventions are arranged in ascending order by year 

of publication.

The “Smart Bodies”45 intervention was conducted in 

Baton Rouge, LA, USA, among low-income minority 

children enrolled in urban public elementary schools, where 

over three quarters of students were enrolled in the National 

School Lunch Program. Participants completed a 12-week 

program delivered by teachers in the classroom. Overall, the 

researchers noted that the study was effective in improving 

knowledge of healthy nutritional practices and self-efficacy 

to consume fruit and vegetables; however, further research 

is necessary to determine the most effective age and number 

of tastes necessary to bring about sustained change in fruit 

and vegetable preferences.

The “Squire’s Quest!”46 intervention was conducted in 

Houston, TX, USA, among low-income minority children 

enrolled in elementary schools, where approximately 40% of 

students were enrolled in the National School Lunch Program. 

FIRSSt (Food Intake Recording Software System),47 a comput-

erized 24-hour dietary recall program, was utlized by students 

to record FVI. Overall, the researchers noted that the study 

was effective in increasing FVI; however, recipe goal setting 

seemed to be a more useful procedure for those with higher 

baseline consumption. More high-quality research is necessary 

to understand the complex relationship between goal setting 

and achievement for recipe preparation and dietary intake.

The “LA Sprouts”49 was a pilot study conducted among 

fourth and fifth grade, predominantly low-income, high-risk 

Latino children in Los Angeles, CA, USA, where 94% of the 

student body was eligible for free or reduced-price school 

meals. Preferences for vegetables, but not fruit, as well 

as self-efficacy to cook and consume fruit and vegetables 

showed increases in the treatment group post-intervention. 

Reductions in weight among the treatment participants were 

associated with increased preference for vegetables and fiber 

from fruit.

“Sprouting Healthy Kids”48 is a posttest only control 

group intervention that was conducted in Austin, TX, USA, 

among low-income minority children enrolled in five eth-

nically diverse middle schools where approximately 70% 

of students were enrolled in the National School Lunch 

Program. Overall, students who were exposed to more than 

two components of the program scored significantly higher 

on FVI, self-efficacy, and knowledge, and lower on prefer-

ences for unhealthy foods. The farmer visit component had 

the largest treatment effect on participants’ FVI, and FVI 

increased by 0.352 servings for every additional component 

of intervention exposure.

The Memphis GEMS50 was an intervention conducted 

among preadolescent African-American females who were 

overweight or obese. The first treatment group reported 

increased water and vegetable consumption from baseline, 

and reported higher FV servings per day than the second 

treatment group at the 2-year follow-up visit. Physical activity 

measurements did not differ significantly between the two 

groups at either the one-year or 2-year visits. Researchers 

noted that interventions targeted to this population need 

Table 1 (Continued)

# Program/target population/age of  
children

Design Theoretical  
framework

Intervention groups Duration/intervention activities Evaluation measures Intervention effects

11. •  Aventuras Para Niños56 
•  Crespo et al 
• � Latino parents and their children (in San 

Diego, CA, USA)
• � Families had no major health problems  

and lived within school attendance  
boundaries

• � Kindergarten through second grade

• � Cluster RCT (13 schools  
randomized to 1 of 4 conditions, 
n=808)

• � Health belief  
model,57 social  
cognitive  
theory45

• � Treatment 1: 3 schools (n=198) 
received individual/family level  
(family-only)

• � Treatment 2: 3 schools (n=218) 
received school/community level 
(community-only)

• � Treatment 3: 3 schools (n=165) 
received combined (family and 
community)

• � Control: 4 schools (n=227) received 
no intervention

• � 3-year program measured during  
2003–2004 school year, at baseline  
1-year follow-up, and 2-year follow-up

• � Treatment 1: home visits, newsletters,  
recipe cards, goal setting, booster phone  
calls, goal setting

• � Treatment 2: school playgrounds, salad  
bars, community parks, teachers’  
discipline and classroom practices,  
physical education equipment, menus at  
restaurants, posters, newsletters, frequent 
produce buyer cards in grocery stores

• � Treatment 3: combination of treatments 
1 and 2

• � Delivered by lay health educators  
(Promotoras)

•  BMI z-score 
•  Height 
• W eight 
• � Parental proxy-report assessed  

parent and child PA, screen time  
and nutrition behaviors

•  �No significant intervention effects on children’s BMI z-score
•  �Proportion of children classified as obese ($95th percentile 
weight for age) increased in all except treatment 1 at final 
measurement

•  �No significant intervention effects on parent BMI or BMI 
category

•  �Significant increase in parent-reported child physical activity, 
reduced child frequency of watching television when getting 
ready for school, increased child’s daily consumption of FV, and 
increased behavioral strategies for fat

• � Parental monitoring of children’s eating and activity and parent 
support for PA significantly mediated consumption of FV, family 
viewing of television during dinner, child PA, and less child viewing 
television while getting ready for school

Abbreviations: WLC, waitlist control; RCT, randomized controlled trial; BMI, body mass index; BP, blood pressure; n, sample size after attrition; FV, fruit and vegetables; 
FVI, fruit and vegetable intake; PA, physical activity; FIRSSt, Food Intake Recording Software System; CIRP, Children’s Intervention Rating Profile; GEMS, Girls’ health 
Enrichment Multi-site Study.
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to begin well before puberty and should target concurrent 

environmental and policy changes.

The study by Somerville et  al51 was a pretest-posttest 

intervention conducted among children aged 6–12 years 

who were active participants in the Boys and Girls Club 

gardening program in Pomona, CA, USA, and the majority 

were Hispanic (83%). Participants completed a 4-month 

program measured at baseline and post-intervention. Over-

all, the average number of daily fruit and vegetable servings 

increased and the average number of daily chip servings 

decreased, showing an upward trend in fruit and vegetable 

snack preference. Researchers stressed the importance of the 

gardening curriculum used with Hispanic children and youth 

as a way to improve diet in this population.

“Every Day, Lots of Ways”52 was an multicomponent 

intervention conducted among kindergarten and first grade 

African-American students attending an under-resourced 

urban school in the northeastern USA, where 95% of students 

at the school received free breakfast and lunch. An increase in 

nutrition knowledge was found in the treatment group, with 

no differences between knowledge scores for the treatment 

group at posttest and one-month follow up. There were no 

significant changes in vegetable consumption among the 

treatment group from preintervention to post-intervention, 

and the post-intervention rates were similar to those of the 

waitlist control. Mean daily vegetable intake for experimental 

group was 3.21, mean daily intake for waitlist control group 

was 3.27 servings per day. Researchers noted that the limita-

tions of this study could be directly correlated with variable 

findings and this type of intervention should be explored 

further for more accurate measures of effectiveness.

“Students and Parents Actively Involved in Being Fit”53 

was a one-group pretest-posttest intervention conducted in 

the USA among African-American students aged 10–12 years 

and their parents/guardians (average age 40.6 years). 

There were significant decreases in body mass index (BMI) 

z-score, body fat percentage, resting diastolic blood pressure, 

and walk/run time in parents/guardians, as well as significant 

decreases in resting systolic and diastolic blood pressure in 

children. There was also an increase in fruit consumption 

in both parents/guardians and children and improvements 

in fruit juice, salad, and nonfried potato consumption in 

children. Researchers noted that children gained more 

diet-related benefits while parents/guardians gained more 

fitness-related benefits; however, the intervention was effec-

tive at changing short-term behaviors.

“Go Girls”54 was a randomized controlled trial conducted 

among adolescent African-American females from ten pre-

dominantly middle socioeconomic status churches in the 

USA, where participants were 12–15 years of age with a BMI 

z-score above the 90th percentile for age and sex. Parents were 

invited to attend every other session. There was no significant 

difference in BMI z-score at the 6-month follow-up  in the 

treatment group that received the high-intensity individual/

family level intervention. Females in treatment group who 

attended more than three quarters of the sessions had signifi-

cantly lower BMI z-score, weight, waist and hip circumfer-

ence, and body fat percentage compared with females in the 

Table 1 (Continued)

# Program/target population/age of  
children

Design Theoretical  
framework

Intervention groups Duration/intervention activities Evaluation measures Intervention effects

11. •  Aventuras Para Niños56 
•  Crespo et al 
• � Latino parents and their children (in San 

Diego, CA, USA)
• � Families had no major health problems  

and lived within school attendance  
boundaries

• � Kindergarten through second grade

• � Cluster RCT (13 schools  
randomized to 1 of 4 conditions, 
n=808)

• � Health belief  
model,57 social  
cognitive  
theory45

• � Treatment 1: 3 schools (n=198) 
received individual/family level  
(family-only)

• � Treatment 2: 3 schools (n=218) 
received school/community level 
(community-only)

• � Treatment 3: 3 schools (n=165) 
received combined (family and 
community)

• � Control: 4 schools (n=227) received 
no intervention

• � 3-year program measured during  
2003–2004 school year, at baseline  
1-year follow-up, and 2-year follow-up

• � Treatment 1: home visits, newsletters,  
recipe cards, goal setting, booster phone  
calls, goal setting

• � Treatment 2: school playgrounds, salad  
bars, community parks, teachers’  
discipline and classroom practices,  
physical education equipment, menus at  
restaurants, posters, newsletters, frequent 
produce buyer cards in grocery stores

• � Treatment 3: combination of treatments 
1 and 2

• � Delivered by lay health educators  
(Promotoras)

•  BMI z-score 
•  Height 
• W eight 
• � Parental proxy-report assessed  

parent and child PA, screen time  
and nutrition behaviors

•  �No significant intervention effects on children’s BMI z-score
•  �Proportion of children classified as obese ($95th percentile 
weight for age) increased in all except treatment 1 at final 
measurement

•  �No significant intervention effects on parent BMI or BMI 
category

•  �Significant increase in parent-reported child physical activity, 
reduced child frequency of watching television when getting 
ready for school, increased child’s daily consumption of FV, and 
increased behavioral strategies for fat

• � Parental monitoring of children’s eating and activity and parent 
support for PA significantly mediated consumption of FV, family 
viewing of television during dinner, child PA, and less child viewing 
television while getting ready for school

Abbreviations: WLC, waitlist control; RCT, randomized controlled trial; BMI, body mass index; BP, blood pressure; n, sample size after attrition; FV, fruit and vegetables; 
FVI, fruit and vegetable intake; PA, physical activity; FIRSSt, Food Intake Recording Software System; CIRP, Children’s Intervention Rating Profile; GEMS, Girls’ health 
Enrichment Multi-site Study.
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same group who attended fewer sessions. Researchers noted 

the benefits among high attenders, despite null results.

“One Body, One Life”55 was a one-group pretest-posttest 

intervention conducted among children 7–16 years of age 

and adults from local schools and community groups in 

Coventry, UK, where one or more members of the family 

were underweight, overweight, or obese. Families were 

ethnically diverse and from deprived areas in Coventry. 

There was a significant reduction in the amount of chips, 

crisps, sweets, and fizzy drinks consumed per day for 

children; there was also a reduction in fast food consump-

tion (significant for parents, but not for children). Signifi-

cant changes in knowledge, physical activity, and fruit and 

vegetable portions consumed daily were found for both 

children and adults. Overall, the number of participants 

consuming five or more fruit and vegetable portions a day 

increased from 21% to 33%.

“Aventuras Paras Niños”56 was a randomized controlled 

trial conducted among Latino parents and their children 

(ages kindergarten through second grade) in San Diego, 

CA, USA, with families who had no major health problems 

and lived within school attendance boundaries. There were 

no significant effects on children’s BMI z-scores; in fact, the 

proportion of children classified as obese increased in all at 

the final measurement except in the treatment group that 

received the high-intensity individual/family level interven-

tion. There were no significant effects on parent BMI or BMI 

category. There was a significant increase in parent-reported 

child physical activity, reduced child frequency of watching 

television when getting ready for school, increased child’s 

daily consumption of fruit and vegetables, and increased 

behavioral strategies that a parent uses to decrease dietary 

fat intake. Researchers noted that parental monitoring of 

children’s eating and activity significantly mediated healthy 

behaviors.

Discussion
The purpose of this investigation was to systematically 

review interventions conducted between 2003 and 2013 that 

targeted increased FVI in minority children in the context 

of community and school environments. Of the eleven 

interventions evaluated, one was conducted in the UK and 

ten were implemented in the USA. With obesity being 

an epidemic of tremendous proportions among children 

and adults around the world and the limited number of 

interventions conducted over the past decade, it would be 

highly advantageous to design and evaluate interventions 

similar to those mentioned in this article in other countries. 

Based on the increase in minority populations in the USA, 

along with the overwhelming prevalence of obesity, it is 

natural that the majority of the studies conducted recently 

would arise from the USA; however, the global burden 

of these issues necessitates more interventions that target 

minority populations in the school and community envi-

ronments around the world. Conducting a greater number 

of interventions in areas outside the USA would provide 

insight into effective future program implementation around 

the world.

While both the school and community-based 

interventions utilized over the past decade have individually 

shown significant impacts on changing dietary behaviors in 

children, the results of this review reveal that community 

members and organizations can serve as supplementary 

approaches and partner with schools to design even more 

successful interventions based on these combined resources. 

Multicomponent school-based interventions have had a 

great deal of success in impacting self-efficacy levels as well 

as actual eating behaviors in children through classroom and 

cafeteria components, while multicomponent community-

based interventions have noted significant effects from 

utilizing hands-on gardening programs and environmen-

tal and policy changes. However, both the school and 

community-based interventions reviewed noted the lack 

of resources (space, time, financial, and personnel) as a 

limitation, specifically with multicomponent interventions. 

Therefore, combining these resources by creating multi-

component school-based programs that include community 

components, such as farmers market visits, master gardener 

classes, and concurrent environmental and policy changes, 

has the potential to help generate more high-quality studies 

from which to draw evidence-based conclusions regarding 

the most effective means of impacting health behaviors 

among minority children in the school and community 

settings.

Intervention design
Strengths
Multimedia formatted games,44,46 as well as numerous types 

of hands-on activities,44,49–51,53–56 were utilized to promote 

increased asking behavior, food preparation, produce 

shopping, fast food selection, problem solving, goal setting, 

self-regulation, and self-reward skills in relation to FVI. These 

interactive sessions also measured fruit and vegetable prefer-

ence and self-efficacy for FVI. Four of the interventions44,48,51,55 

attempted to increase knowledge by including educational 

activities and lessons, and were designed with a specific 
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curriculum tailored toward increasing FVI or preferences for 

fruit and vegetables. Several interventions had a garden-based 

design49 or included a farm component,48–51 and encouraged 

increased preference based on involvement in the process of 

growing foods and developing preferences for foods from the 

garden. Researchers from one study49 noted the feasibility of 

a cooking, nutrition, and afterschool gardening program in a 

garden-based setting, and suggested that such an intervention 

may be effective in influencing attitudes, perceptions, and 

preferences for fruit and vegetables. However, because this 

type of intervention has not been frequently implemented, 

additional evaluations of similar interventions are necessary 

to further understand the efficacy of garden-based interven-

tions with regard to increasing FVI in minority children.

Approximately two thirds of the interventions (n=7) 

targeted children as the sole agent of change,44,46,49–52 while the 

remaining interventions included parents in the intervention 

process (n=4) to varying degrees. Parental involvement in 

weight loss interventions has been effective with younger 

children in previous studies, and could translate to interven-

tions focusing on dietary behaviors.52

All of the examined studies utilized a quantitative 

design, with six employing a randomized controlled trial 

design.44,46,48,52,54,56 While each type of design has both 

strengths and weaknesses, randomized controlled trials are 

the most rigorous and offer the strongest control against 

threats to both external and internal validity.

Limitations
Of the studies that did not employ a randomized controlled 

trial design (n=5), one employed a posttest-only design,50 three 

employed pretest-posttest design,51,53,55 and one employed a 

quasi-experimental design.49 Four of the interventions did 

not incorporate a control group, which limits the ability to 

rule out confounding variables.51,53–55

While the randomized controlled trial design offers the 

most rigor of all the designs, they are not always possible 

to conduct due to limited resources. Quasi-experimental 

interventions are often used when randomized controlled 

trials are not possible; however, they lack randomization and 

create a substantial threat to internal validity.

One of the examined studies included formative 

research focus groups to help determine themes and 

develop culturally appropriate messages.54 However, no 

other cultural tailoring was reported in the remainder of 

the studies, which serves as a significant limitation. One 

study56 reported using Health Belief Model,57 but did not 

explain specifically how the model was used in program 

development. Cultural tailoring, defined by Pasick et al58 as 

“the development of interventions, strategies, messages and 

materials to conform with specific cultural characteristics”, 

is critical to the success of programming in diverse popula-

tions. Long-term lifestyle behavior change may be achiev-

able if populations are provided with culturally appropriate 

programs that have a sense of local ownership.59 Health 

messages and intervention strategies should be tailored 

based on baseline child weight categories, minority status, 

and age, amidst other factors.56

While several interventions targeted parents along with 

children, parent involvement was not easily ascertained 

due to work schedules and a number of other factors.53–56 

To determine the effectiveness of parental involvement in 

interventions such as these, parental involvement should be 

consistent and purposeful. Also, while the focus on Latino or 

African-American populations provides further insight into 

developing appropriately tailored messages for these popula-

tions, it limits the generalizability of the results unless the 

study can demonstrate external validity. Most of the studies 

did not have a physical activity component, making it impos-

sible to examine the concurrent effects of increased physical 

activity on dietary behavior change.44,46,49–52

Intervention implementation
Strengths
Theory-based interventions offer many advantages over 

interventions that do not employ a specific theory, such 

as reduced intervention dosage, increased likelihood of 

behavior change, and efficient allocation of resources.60 

Interventions based on theory can help understand exist-

ing behavior and guide the design implementation so that 

interventions are accurately targeted. Of the eight studies 

that utilized social cognitive theory for intervention design 

and implementation, six reported operationalizing constructs 

included in this theory, the majority focusing on self-efficacy 

for making healthy food choices.44,46,48,49,54,56 Application of 

theory-based interventions, specifically social cognitive 

theory, in the design and implementation of fruit and veg-

etable interventions can substantially enhance this effort to 

create healthy behavior change by providing a consistent 

framework.61

The multicomponent nature of the implementation 

of these programs inherently recognizes the necessity of 

approaching behavior change from multiple perspectives, 

realizing the complexity of individuals and that focusing on 

a singular component may not change behavior. The duration 

of the interventions ranged from 5 weeks to 3 years, with the 
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majority being approximately 10–12 weeks long. Goal selec-

tion/setting for recipe preparation was used in several of the 

studies, where each participant was guided to select a fruit 

and vegetable recipe from a list and was then able to prepare 

that recipe through the use of a online computer program, in 

an on-site kitchen or at home.46,50,55,56

One study realized the benefit of creating an environ-

ment of “inclusivity” during the implementation process, 

even noting that this type of atmosphere has the potential to 

reduce negative attitudes towards overweight/obese people 

by encouraging them to work together towards a common 

goal and could also provide numerous benefits at a societal 

level.55 This concept of inclusivity could be affected by cul-

ture, which is defined as a system of shared understanding 

that shapes and, in turn, is shaped by experience. Culture is a 

learned concept, and among minority populations, is distrib-

uted within a group in that not everyone possesses the same 

knowledge, attitudes, practices, or interpretable methods of 

communication. Among these groups, there are a host of 

differences pertaining to obesity, such as understanding of 

its cause, course, and cure, the extent to which it is perceived 

as illness, perception of attractive versus unattractive physi-

cal appearance, and perception and valuation of a health-

promoting diet. Many cultures even have dramatic variations 

in traditional diets, with globalization being associated with 

fewer home-cooked meals, more calories consumed in res-

taurants, increased snacking between meals, and increased 

availability of fast foods in schools.

Community engagement in the majority of the studies 

showed the potential effectiveness of involving communities 

in changing dietary behaviors in children.49,50,51,53–56 Involving 

the community when attempting to change behavior contin-

ues to substantiate this notion that behavior change does not 

occur in one single domain, but must be taken into account 

by viewing the individual as a whole, ie, as part of a family, 

social network, and community.

Limitations
Because making healthy food choices is a lifelong process, it 

is necessary to develop more interventions that include long-

term evaluation of food preferences and choices associated 

with these preferences in an attempt to reduce the risk of 

obesity and other associated diseases.

While goal setting is a procedure that is frequently used 

to change behavior, there is little evidence relating goal 

setting to dietary behaviors in children, such as setting goals 

to prepare recipes.61 Also, home availability in low-income 

homes for all types of vegetables was not taken into account. 

Lastly, goal setting was verified by parental confirmation, 

which could limit the validity of the results. This could also 

suggest that goal setting may be an even stronger predictor 

of change if goal achievement data were more valid.

Resources were a limitation in several of the studies. 

While many of the interventions used classrooms, the limited 

capabilities of site kitchens as well as the availability of 

other concurrent activities for children posed a threat to the 

fidelity of implementation in one study.51 There could be 

potential difficulties with attempting to incorporate recipe 

preparation activities into an intervention without access to 

a kitchen. Also, the number of staff necessary to implement 

the intervention served as a significant limitation in one study, 

resulting in higher staffing costs than originally figured and 

a longer implementation time required.54

In another study, recruitment of students and parents was 

an unplanned challenge, creating the potential for selection 

bias.48 In one study that specifically focused on reducing 

BMI z-scores, program staff noted that implementation 

should focus on parallel environmental and policy changes 

to improve the contexts for dietary behavior change.50 

Examining multiple levels of influence on behavior has the 

potential to provide more effective programming by targeting 

taste preferences and habits, nutritional knowledge and 

skills, patterns within peer groups, friends and family, and 

environmental factors that affect food access and availability. 

Ecological frameworks are gaining momentum among 

researchers because they provide a means of approaching 

parallel contexts to effect behavior change. Studies have 

shown63 that increasing FVI among minority populations is 

the interplay of personal, cultural, and environmental factors 

that can be described using the socioecological model.64 

Employing an ecological framework would be beneficial for 

researchers attempting to incorporate both the school and the 

community as components of a larger-scale intervention as 

it would help provide a more thorough understanding of the 

multiple factors and barriers that impact dietary behaviors 

and could also help to provide guidance for developing cul-

turally appropriate intervention strategies.64

Intervention evaluation
Strengths
Students completed dietary assessments in six studies, some 

using a validated food recording system, some measuring 

intake through parental proxy reporting in a food frequency 

questionnaire, and the rest using child self-report.46,48,51,53,55,56 

Seven of the studies had sample sizes between 100 and 

1,600, which can provide a more representative sample and 
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limit the influence of outliers as well as produce results 

among variables that are significant.44,46,48,50,54–56

Data were collected at baseline in ten of the eleven 

studies; however, posttest evaluation procedures and time 

intervals differed. Two of the post-intervention evaluations 

were conducted at 2-year follow up,50,56 one evaluation was 

conducted at one-year follow-up,54 and in the rest44.46,48,51,53,55 

immediately following the intervention (n=6), one week 

afterwards49 (n=1), and one month later52 (n=1). One specific 

study performed process evaluation to ensure classroom 

implementation integrity, lunchtime implementation integ-

rity, teacher and classroom assistant satisfaction, and student 

satisfaction.52 This type of evaluation helps to ensure program 

fidelity.

Objective measures such as BMI z-score were measured 

in multiple studies, as well as blood pressure, total body 

water, visceral fat, and hip and waist circumference.49,50,51,53,54 

Objective measures often provide a more accurate view of 

behavior and are beneficial to examine along with subjective 

measures such as knowledge, preferences for foods, and 

self-efficacy.

Limitations
A signif icant limitation as noted by the researchers 

was that the majority of the assessments were based on 

participant recall, which is subject to bias as a result of 

human error and minimizes the likelihood of detecting a 

relationship.44,46,48,49,51,53 While the majority of sample sizes 

were large, the small sample sizes in several studies limit 

the validity of the results.49,51,52,53 While recipe goal setting 

was significant in increasing FVI, recipe goal achievement at 

home was verified by parents, again limiting the validity of 

the results.46 Although students completed multiple days of 

dietary assessment using a validated computerized program, 

ie, FIRSSt (Food Intake Recording Software System),47 

responses were based on participant recall, which could 

include bias as a result of human error. Other than the one 

study mentioned earlier, evaluation was not discussed in 

any of the remaining ten studies. Process evaluation refers 

to measuring if the program is delivered as intended, and 

is an important part of any intervention because it can help 

determine program fidelity. Programs with high fidelity 

can rule out poorly implemented program components as a 

reason for any nonsignificant findings. Failure to evaluate 

program fidelity makes it difficult to confirm if nonsignifi-

cant program outcomes were due to ineffective interven-

tion components or inadequate delivery of the intervention 

curriculum. Future intervention studies should use process 

evaluation in order to help determine efficacy of program 

components.

Self-report measures can be helpful in understanding 

behaviors; however, they can provide inaccurate results 

based on human error. Seven of the included studies49,50,51,53–56 

assessed anthropometric measurements along with behav-

ioral measurements, while four of the studies44,46,48,52 

assessed behavioral measurements only, and three of 

these44,46,48 based these behavioral measurements solely on 

participant self-report. One study56 applied parental-proxy 

report of behaviors for self and child. To determine the 

objective efficacy of interventions, anthropometric measure-

ments, such as BMI z-score, should be assessed along with 

behavioral self-report.

Practical implications and  
recommendations for enhancing  
community and school-based  
interventions
Interventions aimed at increasing FVI among minority chil-

dren should not only incorporate education, but also focus 

on changing preferences by involving children in concrete 

experiences of food. For example, food preparation, tasting 

activities, agricultural education, and school gardens should 

be used to help children develop a personal connection 

with their food and an enduring relationship with healthy 

food choices,56,64,65 which is where the community-school 

partnership could potentially be extremely effective, pro-

viding resources for education in the schools and hands-on 

experience in the community. Based on the multicomponent 

nature of these studies, future research should focus on 

determining the effectiveness of specific components to 

help guide intervention design. Viewing parents as agents 

of change in the family and incorporating them to a greater 

extent in the interventions could potentially result in more 

significant outcomes. Interventions incorporating these 

objectives should prioritize evaluation. Parents could record 

dietary as well as physical activity behaviors as proxy for their 

children; however, more objective measurement tools, such as 

accelerometers, pedometers, and anthropometric measures, 

should also supplement these records.

Although multicomponent school-based interventions 

can be effective in changing the behavior of children, they can 

also require more resources than are accessible, both financial 

and personnel-related. Given the current economic climate, 

costs of program delivery have become substantial limitations 

in many schools and communities. While some health 
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education programs such as “Smart Bodies” are designed to 

use existing resources, many programs such as “Go Girls” end 

up requiring more resources than are available. In this study, 

the intervention required a larger number of staff than initially 

expected, which resulted in higher than anticipated staffing 

costs, extension of program delivery time, and scheduling 

complexities. However, by pooling resources, community 

members and organizations can serve as supplementary 

resources to partner with schools and design more success-

ful interventions with reduced costs and increased access to 

these resources. Interventions with greater cost-effectiveness 

have the potential for increased sustainability over a longer 

period of time. These potential community-based resources 

and partnerships should be explored when designing future 

evaluations. Also, research has shown that family-based 

treatment may be more cost-effective for families with 

overweight/obese children and parents as opposed to treating 

the parent and child separately.66 Given the impact that parents 

have on the dietary behaviors of their children, these research 

findings should be considered when designing health educa-

tion interventions, and should target both parent and child 

simultaneously.

Today’s children aged 8–18 years consume multiple types 

of media and spend more time (approximately 44.5 hours 

per week) in front of computers, televisions, and game 

screens than any other activity in their lives except sleeping.67  

A great deal of research has found multiple associations 

between increases in advertising of non-nutritious foods 

and rates of childhood obesity.67 With the rise in consump-

tion of fast food in developed and developing nations, and 

the existing knowledge that fast food typically incorporates 

many potentially adverse dietary factors that contribute to 

obesity in children,68 the authors believe that multicomponent 

interventions would benefit by including a component geared 

towards affecting the marketing of fast food to children. 

An example of this is the “Aventura Para Niños” study,56 

which was developed based on a socioecological frame-

work designed to promote health in Latino communities 

and included an environmental component that specifically 

targeted local fast food restaurants. However, as noted in 

this study, making environmental changes is challenging and 

complicated, necessitating the involvement of community 

members, leaders, and stakeholders. Access to increased 

resources through school and community collaboration 

could generate a greater ability to effect change at this envi-

ronmental level. Also, at the interpersonal level, while the 

correlation between dietary behaviors and peer influence is 

still somewhat unclear, the authors believe that including a 

peer influence component to help understand this relationship 

better could help strengthen multicomponent interventions.

While social cognitive theory has often been used success-

fully in changing dietary behaviors, such as increased FVI, it 

would be beneficial to examine this behavior on multiple levels 

to include the influences of the family, community, and environ-

ment by combining social cognitive theory with an ecological 

approach. In studies targeting FVI among minority groups, those 

that used the socioecological model were more culturally appro-

priate and sensitive to the characteristics and realities of the target 

population based on their capacity to examine personal, cultural, 

and environmental factors.68,69 Based on the knowledge that 

theory-based interventions can generate significant outcomes, it 

is imperative that researchers operationalize constructs from the 

theory on which their intervention is founded to determine the 

effectiveness of the theory and correlation with specific behavior 

changes. This process can help to determine which theoretical 

constructs work and to what extent more effective intervention 

designs can be developed.
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