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Abstract 

Results from the 2013 Georgia Farm to Preschool Survey 

By Memorie Nichols 

Background Diets high in fruits and vegetables (FV) may decrease the risk of obesity 
and other chronic diseases as well as provide important nutrients needed for periods of 

rapid development; however, many preschool age children in the US are not meeting 
recommended intakes for FV.   

Objective A primary goal of Farm to Preschool (F2PS) programs is to increase FV 
consumption in early childhood when food preferences are being formed. The purpose of 

this study was to assess F2PS participation, interest in, and barriers to F2PS among 
preschool facilities in the state of Georgia. 

Design This was an online survey of all preschool facilities licensed and monitored by 
Bright From the Start Georgia Department of Early Care and Learning (DECAL).   A link 

to the online survey was emailed to the contact email provided by for DECAL for each 
facility.  Multiple follow ups were made.   

Main Outcome Measures Outcomes included prevalences of previously conducted 
F2PS activities, challenges with activities, locally produced foods served in facilities, and 

interest in adding or expanding F2PS activities. 

Statistical Analyses Performed Descriptive statistics were generated for frequencies, 

means, proportions, and standard deviations.    

Results 969 facilities participated in the survey. The distribution of respondents was 

similar to the distribution of facilities in the target population by county and facility type.  
94.2% of facilities reported conducting some type of F2PS activity within the past year, 

with educating children about food and nutrition being the top reported activity.  Cost 
was the most prevalent challenge (46.8% of facilities).  86.8% of facilities reported 
purchasing and serving some type of locally produced food.  Facilities were most 

interested in educating children about food, nutrition, or where food comes from (73.9%).   

Conclusions Many preschool facilities in Georgia were involved in and interested in 
F2PS activities.  However, many actions are needed to expand F2PS, with funding being 
of most concern.  Other actions include networking events, lists of available F2PS 

curricula, trainings, lists of local farmers, chefs, F2PS experts, and increased connections 
with available resources within and outside of communities in which facilities are 

located.   
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Introduction 

 

 Childhood obesity is an epidemic, specifically among preschool age children in 

the US and Georgia. Although obesity among children ages 2-5 years in the United States 

decreased from 12.1% in 2010 to 8.4% in 2012, obesity among preschool age children is 

still a major public health concern (1, 2).  In 2008, 31.4% of low-income children in 

Georgia ages 2-5 were overweight or obese (3). Obese children are more likely to be 

obese adults, and obesity is a risk factor for many chronic diseases, such as heart disease, 

type 2 diabetes, and certain cancers (4-6). Further, food preferences and dietary behaviors 

formed during preschool years track into adulthood (7-9).  Diets high in fruits and 

vegetables (FV) may decrease the risk of obesity and many chronic diseases (10-18). The 

current daily minimum recommendations for FV intake are 1 cup of fruit and 1 cup of 

vegetables for 2-3 year olds and 1 to 1 ½ cups of fruit and 1 ½ cups vegetables for 4-8 

year olds (19); however, these recommendations are not being met (20-25). In 2014, Kim 

et al found that that 2-5 year olds’ mean intake of fruit was 0.97 cups and vegetables was 

0.48 cups (21). In the US in 2001-2004, 31.5% of 2-3 year olds did not meet minimum 

recommendations for total fruits, and 80.3% did not meet minimum recommendations for 

total vegetables (22). Fox et al reported that more than one-fourth of children ages 2-3 in 

the US did not consume a full portion of vegetables in a day in 2008 (25).  

Moreover, identifying factors that promote or prohibit FV consumption helps 

understand how to improve the proportion of preschoolers meeting recommendations. 

The social cognitive theory (SCT) posits the idea that behavior, including dietary 

behavior, has a dynamic and reciprocal relationship with the physical environment, 

family behavior, peer behavior, and personal factors (26). This theory can be expanded 
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upon to understand the multitude of influences on children’s food choices. Environmental 

factors that influence food consumption may include day of the week, meal type and 

setting, time of day, cost of food, television advertisements, source of food, and food 

availability and accessibility (26-32). Family or parental influences on children’s dietary 

intake are modeling, normative expectations, knowledge, beliefs, attitudes, food 

preferences, work patterns, breast feeding patterns, and parenting style (26, 29, 32-40). 

Peer and social factors that contribute to children’s dietary patterns include modeling, 

normative expectations, attitudes, beliefs, behaviors, perceptions of dietary norms, and 

cultural norms (26, 32, 41-44). Personal and demographic factors that are associated with 

food intake are age, race, socioeconomic status, weight status, self-efficacy, outcome 

expectations, perceptions of dietary norms, food neophobia, previous exposure to certain 

foods and flavors, including through amniotic fluid and breast milk, knowledge, attitudes, 

beliefs, and food and taste preferences (26-28, 31-34, 37, 40, 42, 43, 45-49). The 

conceptual model shown in Figure 1 shows modifiable factors within the different 

overarching domains described above. Although many studies have been conducted to 

identify factors that influence food choices and consumption among children, few have 

focused specifically on preschool age children and few have explored the relationships 

between variables.    

Specific factors that play an extremely important role in FV consumption patterns 

are food availability and accessibility (26, 37, 43, 46, 50, 51). Food insecurity and 

poverty are associated with decreased availability, accessibility, and consumption of FV 

as well as poor general health and nutrient inadequacies among children (52-58).  In 

2013, USDA’s Economic Research Service found that 14.3% of all households in the US 
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were food insecure. Of those, 5.6% were found to have very low food security (59).  

Further, 20.9% of US households with children under the age of 6 years were food 

insecure. Specifically in Georgia, 16.6% of all households were found to be food 

insecure, with 6.0% of those having very low food security (59). Therefore, interventions 

that increase availability and accessibility of FV while circumventing issues of household 

food insecurity may play a crucial role in increasing FV consumption among children.   
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Literature Review 

 
Previous Interventions to Increase FV Consumption among Preschool Age Children 

 
 In 2003, Wardle et al evaluated the effectiveness of an exposure-based 

intervention to increase children’s liking and consumption of a previously disliked 

vegetable among 143 children 2 to 6 years and their principal caregivers (60).  Prior to 

intervention, all children participated in a pre-intervention taste test of six whole, raw 

vegetables (carrot, celery, tomato, red pepper, green pepper, and cucumber) after which a 

“target” vegetable was selected by a low ranking of child’s preference for the vegetable.  

In the exposure group, parents gave their child a taste of this vegetable daily for 14 days 

and were given suggestions to encourage tasting.  In the information group, parents were 

given nutritional advice and a leaflet that included suggestions for increasing children’s 

FV consumption.  The control group received no further intervention after the baseline 

taste test.  All children participated in a post-intervention taste test at the end of the 14 

days (60).   

The study found that the exposure group was the only group for which increase in 

consumption of the target vegetable was significant (p < 0.001) where intake of the target 

vegetable increased by 4.9 grams.  This study supports the evidence that repeated 

exposure to a previously disliked or unfamiliar vegetable increased children’s liking and 

consumption of that vegetable (60). 

In California, Farfan-Ramirez et al evaluated the Nutrition Matters! (NM!) 

program.  NM! is an age-appropriate nutrition education program integrating nutrition, 

gardening, and physical activity, with the goal of increasing FV consumption as well as 

physical activity in children aged 3-5 years.  It consisted of three modules I) Nutrition II) 
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From Garden to the Classroom, and III) Physical Activity, and NM! included 

components, such as taste tests, parent letters and recipes, story books related to lessons, 

classroom and outdoor gardening lessons, and age appropriate physical activities. In 

2007, six sites implemented Modules I and II (n = 91), six sites implemented Module I 

only (n = 94), and six sites served as a control group with no lessons and no on-site 

garden (n = 81) (61).  Outcomes measured included children’s eating behaviors using a 

pre- and post-test design.  Trained observers conducted direct observations in the 

classroom at regular snack time and scored children’s behaviors based on their 

willingness to try four different FV.  Evaluation results showed that the combination 

module children and the nutrition module only children both showed a significant 

increase in preference for three of the four FV tested.  The control group showed a 

significant decrease in preference for one vegetable (61).  This study showed promising 

results for garden-based nutrition education programs to increase preference and 

willingness to try FV among children aged 3-5 years.   

Also in 2007, Reinaerts et al measured the effects of two school-based 

interventions on children’s intake of FV (62).  The study was conducted among children 

ages 5 to 14 years attending 12 different primary schools in Limburg, The Netherlands.  

Six primary schools were randomly assigned to either 1) a free FV distribution program 

or 2) a multicomponent program consisting of a classroom curriculum and parental 

involvement.  Six other primary schools were designated as control schools (62).   

 In the distribution program, children received one serving of fruit, fruit juice, or 

raw vegetables during their morning break during.  Children were instructed to consume 

the fruits, vegetables, or fruit juice together with their teacher in the classroom.  In the 
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multicomponent program, children received a lunchbox designed to bring FV to school.  

Classroom activities were also developed and adapted to children’s age, and every two 

months, new activities were distributed among the teachers.  Parents were motivated to 

promote FV consumption at home through recurrent newsletters and homework activities 

taken home by the children.  In addition, posters were displayed at local supermarkets to 

remind parents to purchase FV for their children (62).   

 Children’s parents completed a pre-structured food recall and a food-frequency 

questionnaire including only FV at before intervention and after intervention completion. 

Multi-level logistic regression was used to analyze results.  The study found that the 

distribution program significantly increased the fruit, vegetable, or fruit juice 

consumption in the previous day by 0.1 times per day among children age 5 years (p < 

0.05).  The multicomponent program increased the number of times children age 5 

consumed vegetables as a snack by 0.1 times per day, but this was not a significant 

increase.  Overall, this study showed that increasing children’s exposure to fruits, 

vegetables, and fruit juices in the classroom setting may increase the consumption of 

these food items (62). 

In 2008 Sharma et al tested a pilot garden-based preschool curriculum, called 

PLANT Gardens (Preschoolers Learn About Nutrition Through Gardens) for feasibility 

and acceptability in Head Start centers (63).  The study included 103 children aged 3 to 5 

years at two Head Start centers in Houston, Texas, and the program lasted for eight 

weeks.  The PLANT Gardens program consisted of weekly teacher-led classroom 

activities that emphasized gardening and nutrition where children grew and tasted herbs 

and greens and also explored the outdoors.  Data regarding feasibility and acceptability 
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were obtained through post-intervention focus groups with teachers and parents, weekly 

lesson plan evaluation forms completed by project staff, and post-intervention teacher 

surveys.  Parents also completed pre- and post-intervention surveys to evaluate the effects 

of the program on their child’s FV preferences.  Results showed strong acceptability and 

feasibility of the PLANT Gardens program. Parent surveys showed a significant increase 

in children’s willingness to try new FV at home (63).  This study supports the positive 

impact that gardening-themed programs and interventions can have on preschool-aged 

children’s FV preferences and consumption.   

Another study conducted in the United Kingdom evaluated the impact of the 

School Fruit and Vegetable Scheme on FV consumption among 3703 children ages 4-6 

years (64).   Over 10 months, children received a daily piece of fruit or vegetable.  In 

addition, educational materials and activities that focused on the benefits of FV 

consumption were promoted.  Children’s FV consumption was measured at baseline, 3 

months, and 7 months using an adult-completed assessment tool to record children’s 

dietary intake over the past 24 hours.  Among 4-year-olds, the study found a significant 

increase in fruit consumption by 0.4 portions at 3 months and 0.2 portions at 7 months.  

The study also found a significant increase of fruit consumption by 0.6 portions at 3 

months and 0.3 portions at 7 months among 5-year-olds as well as a significant increase 

of fruit consumption by 0.5 portions at 3 months only among 6-year-olds.  This study 

showed promising effects on fruit consumption from an intervention that offered daily 

servings of fruits and vegetables in a school setting (64). 

In 2009, Vereecken et al examined the effects of a dietary intervention called 

“Beastly Healthy at School” on FV consumption among preschool aged children (65).  
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The study included eight control preschools and eight intervention preschools in 

Flanders, Belgium.  Beastly Healthy at School targeted preschool aged children, their 

parents, teachers, and school staff.  Strategies targeting children included experiential 

learning (taste tests), nutrition education, role modeling by teachers, stories, and 

characters, availability of healthy foods, and availability of cooking equipment at school. 

Parents received newsletters, work sheets, and attended parent evenings and other school 

activities.  Teachers received training sessions, manuals, newsletters, and attended group 

discussions with other teachers.  Other school staff also received newsletters, help on 

demand via e-mail, and examples of good practices.  Data was collected at intervention 

and control schools at the start of the program and six months later (65). 

 To measure outcomes, teachers recorded the children’s available food and 

beverages during the morning and afternoon breaks, and parents were asked to complete 

a food frequency questionnaire on their children’s general consumption at both time 

points.  The study found a significant increase in fruit consumption according to parental 

report with an increase of 6 grams of fruit per day among intervention children, and a 

decrease of 1 gram per day among controls.  Teacher records also showed that fruit 

consumption increased among intervention children in comparison with control children, 

with an increase of 0.11 portions per day among intervention, and an increase of 0.04 

portions per day among controls, although this effect was not significant.  Results also 

indicate that the increase in fruit consumption was mainly due to the increased 

availability of fruits at school.  This study implies that the increased availability of and 

exposure to fruits at school may increase preschool aged children’s consumption of fruits 

(65). 
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In 2010, Carroll et al evaluated the effectiveness of FreshStart, a pilot food-based 

intervention, to address two barriers to FV access and consumption (cost and time 

constraints) among low-income parents of preschool-aged children in New York (66).  

The FreshStart intervention was carried out over four weeks and was comprised of 1) 

food sampling and 2) vegetable ordering and delivery where on Mondays, food samples 

with recipe cards were available and vegetable orders were completed in the lobby of a 

child care center for staff, parents, and children.  On Fridays, vegetable orders were 

delivered to the child care center for pick up.  Coupons were also offered for each order.  

Data was collected via formative research interviews, order forms, and post-intervention 

interviews.  The study found that 14.5% of parents and staff at the child care center 

purchased vegetables through the FreshStart program. The majority of those reported that 

they, as well as their children, were happy with the cost and taste of the vegetables.  

Many also reported that the intervention increased the amount of vegetables their children 

consumed (66).  This study showed that providing lower cost access to vegetables among 

low-income parents of preschool-aged children may lead to increased vegetable 

consumption among parents and their children. 

In 2011, De Bock et al implemented a six month intervention among 377 healthy 

preschool aged children (ages 3-6) that attended 18 preschools from three south German 

regions (67).  The intervention was carried out during 15 weekly two-hour nutrition 

modules over a 6-month period.  Five of the modules also involved parents by focusing 

on them alone or together with their children.  Intervention modules that targeted only 

children included teaching children about FV, food/ crop production, food variety, food 

preparation, food cultures, food’s effect on health, the importance of water, and common 
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meals.  Intervention modules that focused on parents or children and parents taught about 

balanced nutrition, children’s eating behaviors, sharing experiences, preparing FV 

snacks, and father’s baking with children.  During the intervention, children were also 

repeatedly exposed to FV as snacks (67).   

The primary outcome was FV intake among children.  Outcomes were assessed at 

baseline, 6 months after intervention implementation, and 12 months after intervention 

implementation.  Outcomes were measured by a questionnaire completed by parents.  

Parents were asked to rate their child’s FV intake based on a six-point ordinal scale 

ranging from none to more than three portions per day.  A change of one on the six-point 

ordinal scale approximates one portion difference.  The study found that fruit intake 

increased significantly by 0.23 points on the ordinal scale (p = 0.001), and vegetable 

intake significantly increased by 0.15 points (p = 0.027).  Through this multi-faceted 

intervention, study authors were able to significantly increase FV intake among children 

ages 3-6 (67). 

Also in 2011, Hoffman et al evaluated the efficacy of the Farm to Family (F2F) 

program in facilitating access to affordable produce among low-income families with 

preschool children in four Head Start programs in Boston, Massachusetts (68).  In the 

F2F program, low-cost weekly farm shares were offered and delivered to each Head Start 

facility over 5 months.  Each farm share contained English/ Spanish educational 

materials.  Children also participated in classroom field trips to a farm.  A mixed-method 

evaluation was used including percentages of F2F participants, open-ended interviews 

with staff, and parent surveys. Study evaluation found that 12% of families and 49% of 

staff participated in the F2F program.  Staff identified many strengths of the program, 
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such as making produce available at affordable prices and providing families with 

opportunities to eat vegetables in new ways.  As well, staff also identified challenges, 

including parents not picking up farm shares and discomfort collecting money from 

parents.  Parents reported that the F2F program allowed their family to eat more and a 

wider variety of FV (68).  This study also shows that providing low-income parents 

access to low-cost, fresh, locally-produced FV can have positive impacts on FV 

consumption among parents and their children. 

Another study conducted in New South Wales, Australia evaluated a preschool-

based intervention (Tooty Fruity Vegie) aimed to decrease overweight and obesity 

prevalence among children by improving fundamental movement skills, increasing fruit 

and vegetable consumption, and decreasing unhealthy food consumption (69).  Subjects 

included children aged 3-6 years from 18 intervention preschools and 13 control 

preschools.  The Tooty Fruity Vegie intervention included healthy eating and physical 

activity interventions.  The healthy eating interventions included strategies such as 

revision of food and nutrition policies, communication with parents about the new 

policies, colorful posters on “better foods,” an interactive DVD, parent workshops, taste 

testing, and staff acting as role models.  The intervention was conducted for ten months 

and pre- and post-intervention evaluations were conducted at control and intervention 

preschools (69). 

Outcomes that were measured were fundamental movement skills testing, lunch 

box audits, anthropometric measures, and parent-completed surveys regarding children’s 

food intake, physical activity, and sedentary behaviors. Lunch boxes were inspected by 

two researchers who recorded their contents.  The study showed that children in 
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intervention preschools significantly increased their servings of FV in their lunch boxes 

by 0.63 servings (p = 0.001) compared to controls, which corresponded with a 32.7% 

improvement compared to baseline (69). 

In the United States, Harnack et al conducted a study to evaluate the effects of 

two meal service strategies on the intake of FV among 53 children aged 2-5 years 

recruited from three preschool classrooms from a single Head Start Center in 

Minneapolis, Minnesota (70).  The two-meal service interventions under evaluation were 

1) serving FV in advance of other menu items as part of a traditional family style meal 

service 2) serving meals portioned and plated by providers.  The intervention was 

implemented during lunch time over a six week time span.  During week one, providers 

portioned and plated children’s meals.  Week two consisted of the control condition of a 

traditional family style meal with all menu items served at once.  During week three, FV 

were served in advance of other menu items as part of a traditional family style meal 

service.  Week four was another control condition.  During week five, the FV first 

condition was again implemented, and week six consisted, again, of the provider 

portioned condition (70). 

Outcomes included food and nutrient intake during lunch on each day of the six-

week period.  Intakes were observed and recorded by trained study staff.  The study 

found that fruit intake was significantly higher (0.40 servings per meal, p < 0.01) when 

FV were served in advance of other meal items compared to the control period when 

children consumed 0.32 servings of fruit per meal.  No significant difference was found 

for vegetable intake in the FV first condition compared to the control condition.  Authors 

found that FV intake were significantly lower when meals were portioned and plated by 
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providers compared to the control meal service style (70).  In conclusion, this study found 

that serving fruits prior to other meal items increases fruit consumption among children 

2-5 years old in a preschool setting. 

In 2012 in Boise, Idaho, Witt et al evaluated the effect of the Color Me Healthy 

program on FV consumption among 263 children aged 4-5 years in childcare centers 

(71).  Childcare centers were randomly assigned to either intervention or control 

condition.  The intervention centers received the Color Me Healthy program, which is a 

6-week program designed to provide learning opportunities about healthy eating and 

physical activity.  The intervention included two 15-30 minute circle-time lessons and 

one imaginary trip.  Lessons largely focused on FV, and several lessons allowed children 

to taste, touch, and feel FV (71). 

Outcomes of interest were FV consumption.  Children were given fruit and 

vegetable snacks one week before the intervention began, one week after the program 

was completed, and three months after the intervention completion.  At each time point, 

individual servings of FV were weighed in grams before and after snack time to assess 

how much of the FV each child consumed.  The percentage of FV snack consumed was 

then calculated for each child.  Data was analyzed using repeated measures of analysis of 

variance and hierarchical linear modeling.  The study found that children who received 

the Color Me Healthy intervention significantly increased their consumption of fruit by 

20.8% and vegetables by 33.1%.  This study shows that programs that allow preschool 

aged children in childcare centers to learn about, touch, and taste FV can increase 

consumption of these food items (71). 
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Also in 2012, Meinen et al evaluated the effects of a statewide school gardening 

initiative, Got Dirt? (72). Twenty-eight elementary schools and early childhood sites 

were recruited for the study.  Classrooms at each site were randomly assigned to an 

intervention (garden) or control (no garden).  Pre- garden and post-garden surveys were 

completed by students in third through seventh grade and parents of children in second 

grade or below (aged 2-8 years).  Among the parent survey respondents, 303 parents 

whose children participated in the intervention completed surveys at pre-test, and 226 

completed surveys at post-test.  For the control group, 264 parents completed pre-test 

surveys and 202 post-test surveys.  Among the parent-completed surveys for children, 

study results showed a significant increase in liking of tomatoes, spinach, Swiss chard, 

and peppers as well as a significant increase in consumption of FV among children 2-8 

years (72).  The results of this study support the idea that garden-based interventions can 

have a positive impact on preference for and consumption of FV. 

In 2013, Brouwer et al evaluated the effects of a garden-based intervention, 

Watch Me Grow, on FV intake among children 3 to 5 years old that attended child care 

(73).   In this randomized controlled trial, four child care centers located in central North 

Carolina were randomized into either a control or intervention group.  Two-day dietary 

assessments of three children from one classroom per center were conducted prior to 

randomization (baseline) and five months after baseline at the end of the intervention.  

Centers in the intervention group participated in the Watch Me Grow program, which 

included a “crop-a-month” curriculum, consultation by a gardener, and technical 

assistance from a health educator.  The intervention was implemented over a four-month 

time period, and during the four months, providers and children in the intervention 
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centers grew lettuce in month one, strawberries in month two, spinach in month three, 

and broccoli in month four.  Also, classrooms received corresponding curriculum 

materials highlighting the fruit or vegetable of the month, and a health educator also met 

with the center provider that was responsible for food purchasing and menu planning in 

order to reinforce integration of garden produce into the child-care menu (73). 

Outcomes included mean servings of FV served to and consumed by the 

preschool aged children.  Outcomes were assessed using a structured dietary observation 

by a trained Registered Dietitian blinded to group assignment who observed and recorded 

all meals and snacks served, consumed, and wasted among the three target children for 

two full days of care.  Servings of food groups served and consumed were analyzed and 

scored using the Nutrition Data System for Research (NDS-R), the United States 

Department of Agriculture MyPlate recommendations, and the Dietary Guidelines for 

Americans 2005 (73). 

Results showed that post-intervention, children in intervention centers increased 

their consumption of vegetables by 0.25 servings; whereas, children in control centers 

decreased their consumption of vegetables by 0.18 servings.  The study also found that 

although children in intervention centers consumed more fruits pre- and post-intervention 

compared to control centers, children in intervention centers decreased their fruit 

consumption by 0.32 servings while children in control centers increased their fruit 

consumption by 0.15 servings.  The finding of increased consumption of vegetables but 

not fruits are consistent with results from other garden-based intervention studies in older 

children.  In conclusion, the Watch Me Grow pilot intervention showed potential for 
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garden-based interventions to increase vegetable consumption among 3-5 years old in a 

childcare setting (73). 

Farm to Preschool as a Strategy to Increase FV Consumption among Preschool Age 

Children 

One common theme of many of the previous interventions to increase FV 

consumption among preschool age children was repeated exposure to and tastes of FV, 

with increased vegetable consumption being more dependent on these repeated exposures 

than fruit consumption.  Increased fruit consumption was more readily achieved through 

less rigorous strategies, such as education and serving fruits prior to other food items, 

which may be due to children’s natural taste preference for sweet food items.  Further, 

many of these interventions involved multiple components that not only allowed children 

to learn about and taste FV but also involved growing FV, cooking FV, parent and 

teacher education and support, and role modelling by peers, teachers, staff, and parents, 

all of which can be included as components of a Farm to Preschool Program.   

One intervention to increase FV consumption among school-age children that has 

gained much recent attention is Farm to School (F2S).  F2S is a school-based program 

that includes a variety of activities, such as serving locally sourced foods in school meals 

and taste tests, increasing agriculture, health, and nutrition education and experiential 

opportunities through classroom lessons, school gardens, chef and farmer visits, farm 

tours, and educational sessions for parents and community members (74).   The United 

States Department of Agriculture has recently recognized and begun supporting F2S as a 

legitimate strategy to decrease childhood obesity and improve child health and nutrition 

(75). Research has shown that F2S programs increase FV consumption and knowledge 
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about gardening, agriculture, and healthy eating; however, taste preference often remains 

unchanged (76, 77). Food and taste preferences begin to develop during preschool years 

and are extremely important determinants of FV consumption, and these preferences and 

dietary behaviors persist into adulthood (7-9, 27, 28, 34, 37, 42, 43). However, many 

children experience food neophobia during preschool ages. Food neophobia, defined as 

“the reluctance to eat or the avoidance of new foods,” begins to emerge towards the end 

of the 2nd year of life and wanes around age six but can be mitigated through peer 

modeling and repeated exposure to certain foods (28, 33, 34, 36, 40, 43, 45, 78). Children 

ages 2-5 are also in a period of transition and rapid motor and cognitive development 

where they no longer seek food out of deprivation but begin responding to environmental 

and social cues for eating, learn to feed themselves, and acquire the ability to ask for 

specific foods (79-85). Therefore, adapting F2S to a preschool setting will influence 

children during a critical time period in which food preferences and dietary patterns are 

being shaped. 

 A recent survey found that more than 60% of children ages 0-5 participate in 

weekly care in a  day care center, Head Start program, preschool, pre-kindergarten, and 

other early childhood program (86). Targeting preschool age children with programs 

delivered through these settings, such as Farm to Preschool, can circumvent issues related 

to poverty and food insecurity, capitalize on peer and social influences, help to overcome 

food neophobia, and influence food preferences. Farm to Preschool programs are an 

expansion of the National Farm to School Model to child care facilities.  Activities may 

include sourcing local foods in snacks and meals, promoting and increasing access to 

local foods for providers and families, offering nutrition and/or garden-based curricula, 
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school gardening, in-class food preparation and taste testing, field trips to farms, farmers’ 

markets, and community gardens, and parent workshops (87). With Georgia’s 47,846 

farms and its rich agricultural history, Farm to Preschool is a relevant strategy for the 

state of Georgia to enhance FV consumption among young children (88). However, since 

Farm to Preschool is a newer movement in the US, more formative research is needed to 

help develop and shape F2PS programs. 
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Results from the 2013 Georgia Farm to Preschool Survey 

 

INTRODUCTION 

Although obesity among children ages 2-5 years in the United States decreased 

from 12.1% in 2010 to 8.4% in 2012, obesity among preschool age children is still a 

major public health concern (1, 2). Obese children are more likely to be obese as adults, 

and obesity is a risk factor for many chronic diseases, such as heart disease, type 2 

diabetes, and certain cancers (4-6). Diets high in fruits and vegetables (FV) may decrease 

the risk of many chronic diseases as well as contribute to weight management and obesity 

prevention as FV may serve to replace more energy-dense food items (10-18, 89).  Fruits 

and vegetables also provide children with important nutrients and phytochemicals that are 

especially needed during periods of rapid growth and development, such as vitamin A, 

vitamin C, vitamin K, potassium folate, and fiber (89). However, many preschool age 

children in the US are not meeting recommended intakes of FV as set by the Dietary 

Guidelines for Americans (19-25). 

 Many factors contribute to poor diets in children. Two factors that are critical for 

FV consumption are FV availability and accessibility (26-32). Food and taste 

preferences, which begin to develop during preschool years, are also important 

determinants of FV consumption, and these preferences and dietary behaviors persist into 

adulthood (7-9, 27, 28, 34, 37, 42, 43). 

 Although Farm to School (F2S) programs consistently increase FV consumption 

and knowledge about gardening, agriculture, and healthy eating in school aged children, 

they have had limited effect on taste preference (71-72, 90).  Adapting F2S to preschools 

may influence children during a critical developmental period when food preferences and 
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dietary habits are being formed.  Results from the Farm to Preschool (F2PS) programs 

that have been implemented are promising. Children have shown an increase in food 

knowledge, preference for vegetables, and acceptability of FV, while parents have shown 

an increase in consumption of FV (91-92).  Just as F2S programs are expanding nation-

wide and yielding positive outcomes, F2PS programs have this same potential, especially 

since more than 60% of children ages 0-5 participate in weekly care in a  day care center, 

Head Start program, preschool, pre-kindergarten, and other early childhood program (86).  

Further, preschool age children spend between 21 to 36 hours per week in a child care 

setting (93).  However, more formative research is needed to help develop and shape 

F2PS programs.  Therefore, the aim of this study was to not only assess what F2PS 

activities are already being conducted, but also to assess opportunities for, challenges, 

and interest in F2PS.   

 

MATERIALS AND METHODS 

Study Design 

This study was a cross-sectional survey of all licensed child care learning centers 

(CCLCs) (n = 447), family day care homes (FDCHs) (n = 385), and group day care 

homes (GDCHs) (n = 27) in the state of Georgia licensed and monitored by Bright from 

the Start Georgia Department of Early Care and Learning (DECAL).  Contact 

information for all licensed preschool facilities was obtained from DECAL and included 

one contact email address for each facility.  The survey was sent electronically through 

SurveyMonkey (SurveyMonkey, Palo Alto, California) to the listed contact e-mail for 
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5,425 licensed CCLCs, FDCHs, and GDCHs in the state of Georgia.  This study was 

approved by the Emory University Institutional Review Board and DECAL.   

Instrument Development 

The survey instrument and questions were developed using the National Farm to 

Preschool survey as a model (89).  After initial development, the survey instrument was 

reviewed by members of DECAL’s Nutrition and Research Departments and was pre-

tested on key informants at the Rollins School of Public Health at Emory University as 

well as on members of the National Farm to School Network Farm to Preschool 

Subcommittee.  Survey questions and response options were then revised.  We pilot-

tested the survey with four preschool facilities in the Atlanta area and again revised 

questions and answer choices. The final electronic survey instrument consisted of 25 

questions of which six questions were open-ended.  

Measures 

The survey questions were divided among the following five modules:  general 

facility information, previous or current involvement, interest in F2PS, opportunities to 

serve locally produced foods, and questions and comments.  The first module of the 

survey asked about general facility information including facility type, county in which 

the facility is located, community type in which the facility is located, total children 

enrolled, and percentage of low income children enrolled.  The second module of the 

survey inquired about involvement with F2PS activities within the past year.  

Respondents were asked about F2PS activities in which they had participated, 

coordinators of the activities, foods served that were procured from a local source, 

challenges implementing F2PS activities, curricula used, and funding sources for F2PS 
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activities.  The third module of the survey asked about interest in conducting, adding, or 

expanding F2PS activities.  Respondents were able to choose F2PS activities in which 

they were interested, motivations for wanting to add or expand F2PS activities, and types 

of assistance and support needed to add or expand activities. The fourth module 

contained questions related to opportunities to serve locally produced foods. Respondents 

were asked about eligibility for Child and Adult Care Food Program (CACFP) funding 

and whether this funding aided in F2PS activity participation, meals and snacks served at 

the facility, where the facility purchased food items, and types of kitchens, and access to 

kitchens. The final module of the survey allowed respondents to leave questions or 

comments and allowed them the option to enter in their contact information for possible 

future follow up.  Outcomes of interest included previously conducted specific F2PS 

activities, challenges with F2PS activities, types of foods served that were locally 

produced, and interest in adding or expanding specific F2PS activities.  

Definitions 

We defined “Farm to Preschool activities” as varying but inclusive of purchasing 

local food to serve during meals or snacks; conducting taste tests of locally grown foods; 

taking children on farm and farmers’ market tours; inviting farmers and chefs to visit 

children; teaching children how to cook or prepare locally grown food; teaching children 

about nutrition or certain foods; and growing food with children or teaching children 

about food through edible gardens. For the purposes of the survey, “local” was defined as 

the county in which the facility is located, the state of Georgia, or neighboring states of 

Florida, Alabama, South Carolina, or Tennessee.  These definitions were provided in the 

survey as a reference for survey respondents. 
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Procedure 

In September, 2013, DECAL e-mailed an informational letter to the contact email 

address listed for each facility explaining the survey and encouraging participation in the 

survey. One week later, the survey was sent to the same contact email address using 

SurveyMonkey. Three reminder emails were sent to all facilities over 8 weeks in which 

responses were collected. Two extra reminder emails were sent to family day care home 

facilities during the 8 weeks as initial participation from this sub-group was low.  

Data Analysis 

We used SAS 9.4 (SAS Institute Inc., Cary, North Carolina) for all data analyses. 

Descriptive statistics, including frequencies, means, proportions, and standard deviations 

were generated.     

RESULTS 

Of the 5,425 facilities contacted, 969 participated in the survey, a response rate of 

17.9%.  The distribution of respondents by county was similar to the distribution of 

facilities in the target population by county (Figure 1).  The distribution of respondents 

by facility type resembled the distribution of facilities in the target population by facility 

type (Table 1). Thirty of all facilities classified themselves as an Early Head Start or 

Head Start facility.  Twenty-two percent of respondents reported their facility was located 

in an urban location; 40.8% in a suburban location; 25.2% in a rural location. Seventy-

one percent of facilities that participated in the survey received CACFP funding; 18.5% 

were not eligible for CACFP funding, and 10.9% were eligible for but did not receive 

CACFP funding.  

Farm to Preschool Activities Conducted Within the Past Year 
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Ninety-four percent of facilities reported that they had conducted some type of 

F2PS activity within the past year, with the most frequently conducted activities being 

educating children about food, nutrition, or where food comes from, cooking or preparing 

food with children, and serving meals or snacks with at least some locally grown food 

(Table 2). Of these, 17.6% of responding facilities used a set curriculum or set of 

resources for their F2PS activities, and only 1.1% of facilities received funding to support 

their F2PS activities. The top reported coordinators of F2PS activities were facility 

administrators (85.9%), teachers (74.0%), and general center staff (59.7%).  Of the nearly 

71% of facilities receiving CACFP funding, 40.1% agreed that receiving CACFP funding 

increased their ability to buy local food and/ or participate in F2PS activities; 26.5% 

reported that CACFP made no difference; and 6.6% reported that CACFP funding made 

their ability to purchase local food more difficult. 

Challenges with Implementing Farm to Preschool Activities 

The most frequently reported challenges with conducting F2PS activities were 

cost of activities, lack of resources, and no or little contact with local farmers (Table 2).       

Foods Served  

Most facilities reported serving a meal or snack. Eighty-eight percent served 

breakfast, 41.4% served a morning snack, 97.0% served lunch, 97.3% served an 

afternoon snack, 18.4% served dinner, and 0.7% served an evening snack.  Further, 

86.8% of respondents reported that they purchased and served some type of locally 

produced food within the past year, with FV being the most frequently reported food 

items (Table 2).   

Interest in Farm to Preschool  
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The top F2PS activities in which facilities reported interest in adding or 

expanding were educating children about food, nutrition, or where food comes from; 

serving meals or snacks with at least some locally grown food; cooking or preparing food 

with children; inviting a farmer to visit children; and planting or working with children 

on an edible garden (Table 2).  The most frequently reported motivations for wanting to 

add or expand F2PS activities included teaching children about where food comes from 

and/ or how it is grown (70.2%); improving children’s health and nutrition (66.3%); and 

providing children with experiential learning opportunities (50.0%).  The top forms of 

assistance desired to help with conducting or adding F2PS activities were supplies to get 

started (62.8%); information on how to get started (47.3%); and grant funding/ financial 

assistance (47.0%).   

DISCUSSION 

Strategies to increase consumption of FV among preschool age children are 

needed for many reasons including weight management, prevention of chronic diseases, 

establishment of healthy eating patterns, and provision of important nutrients.  F2PS may 

serve as one of these strategies as it increases availability of, access to, knowledge of, 

exposure to, and tastes of  FV.  Many results from the present survey are similar to 

findings from the National Farm to Preschool survey.  The National Farm to Preschool 

survey, which followed a snowball sampling approach, was conducted in June 2012 and 

surveyed 494 preschool facilities across the United States (94). The national survey asked 

similar questions to the 2013 Georgia Farm to Preschool Survey. Both surveys found that 

the top F2PS activities already being conducted were educating children about food, 

nutrition, or where food comes from and serving meals or snacks with at least some 

locally grown food (94).  Also consistent across both surveys were some of the main 
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concerns and challenges with F2PS, which were lack of resources, need for supplies, and 

no or few contacts with local farmers (94).  As well, the top motivations reported for 

wanting to add or expand F2PS activities were the same across both surveys, including 

teaching children about where food comes from and/ or how it is grown; improving 

children’s health and nutrition; and providing children with experiential learning 

opportunities (94). 

Many findings from the 2013 Georgia Farm to Preschool survey will help to 

inform key stakeholders in F2PS initiatives as well as shape the direction of F2PS 

programs in Georgia and elsewhere.  There is a great need for funding for F2PS activities 

in Georgia, as the majority of facilities received no financial support for their activities 

despite cost being the top reported challenge with F2PS participation.  As a result, many 

facilities conduct activities based on accessible resources.   

There are many simple, first steps that can be taken to expand F2PS initiatives.  Many 

facilities are already educating children about food, nutrition, and where food comes 

from; however, the number of facilities doing this could be increased by providing 

facilities with lists of available curricula or by providing trainings.  Also, specific needs 

and challenges found were a lack of resources available for F2PS and no or few contacts 

with local farmers.  These issues could be ameliorated by providing facilities with lists of 

local farmers, chefs, F2PS experts, and other locally available resources.  

This study was not without limitations. Instead of being distributed to a simple or 

stratified random sample, the survey was sent to all CCLCs, FDCHs, and GDCHs in the 

state of Georgia licensed and monitored by DECAL.  This methodology could have 

produced a group of respondents that were not representative of the state of Georgia or 
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may have produced results that were not generalizable.  However, responses for county 

and facility type were continuously monitored and compared to population distributions 

during the 8 week survey period, and two extra reminder emails were sent to family day 

care home facilities as initial participation from this sub-group was low.  This ensured 

that the distribution of survey respondents by county and facility type was similar to 

corresponding distributions of total facilities licensed and monitored by DECAL.  Despite 

our efforts to recruit all child care centers licensed and monitored by DECAL, the survey 

received a response rate of 17.9%, which may decrease the generalizability of results.  

Also, because the topic of the survey, F2PS, was made apparent to all facilities contacted, 

those facilities with more of an interest in F2PS may have been more likely to respond.  

In addition, the survey was only sent to the one contact email address listed by DECAL 

for each facility.  The titles and roles of the email recipient for each facility may have 

been different and therefore, survey respondents may have had differing knowledge of 

F2PS programs and activities depending on their specific title or role, which may 

influence survey results.  However, to allow for a similar general knowledge of F2PS 

among survey respondents,  definitions of F2PS and the term “local” were provided in 

the initial informational letter, survey introduction, and relevant survey questions.  This 

study is specific to the state of Georgia, but its findings are likely applicable and useful to 

other states interested in developing and implementing F2PS programs 

CONCLUSION 

This study highlighted the top F2PS activities already being conducted, the leading 

challenges with implementing F2PS activities, the top locally purchased foods, and the 

F2PS activities in which facilities are most interested among preschool facilities in the 
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state of Georgia.  Of particular note, cost of F2PS activities was the most prevalently 

reported challenge.  Although these study results provide greater insight into the current 

state and possible future of F2PS, more research in the form of case studies and 

qualitative interviews may be needed to greater understand the different needs of each 

facility type based on funding, size, and geographic location/ community type.  The 

resources available and unique needs of different preschool facilities and communities in 

which they are located may guide the types of F2PS activities conducted at each facility.   
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Table 1: Distribution of preschool facilities in the state of Georgia licensed and 

monitored by the Georgia Department of Early Care and Learning by facility type 
(N = 5,425 facilities) compared to the distribution of survey respondents by facility 

type (n = 859 facilities that responded to the survey question regarding facility type). 

Facility Type Population (%) Sample (%) 

CCLCa 50.9 52.0 
FDCHb 44.9 44.8 

GDCHc 4.2 3.1 
a Child care learning centers 
b Family day care homes 
c Group day care homes 

 

 

  

Figure 2: Distribution of preschool facilities in the state of Georgia licensed, monitored, 

and reported by the Georgia Department of Early Care and Learning in 2013 (N = 5,425 

facilities) by county compared to the distribution of 2013 Georgia Farm to Preschool 

survey respondents (n = 969 facilities) by county.    
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Table 2: Percentages of specific Farm to Preschool (F2PS) activities conducted, challenges 

experienced with implementing activities, and food items that were purchased locally among 

respondents that had participated in any type of Farm to Preschool activity within the past year (n = 

867).  Percentages of specific F2PS activities in which respondents were interested in beginning, 

adding, or expanding regardless of previous participation in F2PS (n = 831).  

 (% ) 

F2PS Activities Conducted Within the Past Year  

  

Educated children about food, nutrition, or where food comes from 85.9 

Cooked or prepared food with children 74.0 

Served meals or snacks with at least some locally grown food 59.7 

Planted or worked with children on an edible garden on site 35.3 

Took children to visit a farm, community garden, or farmers market  31.3 

Conducted taste tests for children to try locally grown foods  26.3 

Hosted a special event, special day, or special unit related to farms and food  24.2 

Invited a chef to visit children 10.7 

Conducted activities with a chicken coop (or other farm related animals) on site  8.4 

Invited farmer to visit children 8.3 

Challenges Experienced with Implementing F2PS Activities   

Cost of activities 46.8 

Lack of resources 28.4 

No or few contacts with local farmers  26.4 

Difficulty purchasing local foods  21.7 

Time concerns 16.4 

Lack of access to locally grown foods  16.4 

Inadequate storage space in which to store locally purchased foods  14.6 

Food safety concerns of locally produced foods 14.6 

Lack of a coordinator 8.7 

Lack of volume of locally purchased foods  8.4 

Labor concerns 8.4 

Acceptability to children 5.5 

Lack of preparation facilities or equipment to prepare local foods  5.5 

Acceptability to parents  5.1 

Locally Purchased Food Items  

  

Fruit 74.0 

Vegetables 71.9 

Eggs 34.1 

Dairy products (milk, yogurt, cheese, etc.) 33.2 

Meat 25.6 

F2PS Activities in Which Facilities are Interested  

  

Educating children about food, nutrition, or where food comes from 73.9 

Serving meals or snacks with at least some locally grown food 69.2 

Cooking or preparing food with children 62.9 

Inviting farmer to visit children 62.4 

Planting or working with children on an edible garden on site 60.3 

Conducting taste tests for children to try locally grown foods 56.8 

Taking children to visit a farm, community garden, or farmers market  52.9 

Inviting a chef to visit children 51.5 

Hosting a special event, special day, or special unit related to farms and food  48.5 

Conducting activities with a chicken coop (or other farm related animals) on site 27.6 
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Discussion, Conclusion, and Recommendations 

Strategies to increase consumption of FV among preschool age children are 

needed for many reasons.  F2PS may serve as one of these strategies as it either 

circumnavigates or positively impacts many modifiable factors related to increased FV 

consumption among preschool age children.  Issues pertaining to food availability and 

accessibility, food insecurity, and household poverty levels are elimina ted as F2PS 

provides access to FV in a non-household setting.  Food neophobia is mitigated as 

children are provided with frequent exposures to FV and observe their peers tasting or 

eating FV with F2PS activities.  However, many steps are needed to further explore and 

evaluate F2PS programs.  

This study showed that many preschool facilities in Georgia are already involved 

in some type of F2PS activity and many are interested in adopting new and expanding 

current F2PS activities.  The top activities already being conducted are educating children 

about food, cooking or preparing food with children, and serving meals or snacks with 

some locally grown food.   

However, the major challenge reported was cost of activities.  This challenge 

could be alleviated by increasing funding sources from national, state, and local 

governments and organizations.  In addition, facilities could focus on adding or 

expanding F2PS activities that may not require financial resources, such as increasing FV 

education, having volunteer farmers and chefs visit classrooms, or having parent 

volunteers visit to help children prepare or cook FVs.  Another challenge highlighted by 

this study was a lack of resources available for F2PS and little contacts with local 

farmers.  This challenge could be lessened by creating a centralized list of farmers, farms, 

chefs, and F2PS experts in each county or city as well as creating an on-line marketplace.  
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Further research on F2PS is also needed to better understand and shape F2PS 

programs.  Case studies and qualitative interviews with parents, preschool teachers, 

administrators, and staff, local farmers and chefs, and F2PS experts may provide different 

or more insight into opportunities, interests, challenges, and solutions for F2PS program 

activities.  As well, because F2PS is a newer movement in the US, limited work has 

systematically monitored, evaluated, and documented the process and effectiveness of 

Farm to Preschool programs, especially those targeted at food insecure or low income 

households.  Implementation and systematic evaluation of a pilot Farm to Preschool 

program would fill a critical gap in understanding the feasibility of and potential for Farm 

to Preschool as a strategy to improve the dietary practices and nutrition of preschool age 

children. Results from this current study together with future qualitative studies and F2PS 

program evaluations will provide a strong knowledge base on which to develop effective, 

cost-efficient F2PS programs.  

   

 

  



34 
 

 
 

References 

 

1. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of obesity and trends in 
body mass index among US children and adolescents, 1999-2010. JAMA 
2012;307(5):483-90. 

2. Ogden CL, Carroll MD, Kit B, Flegal K. Prevalence of Childhood and Adult 
Obesity in the United States, 2011-2012.  JAMA 2014;311(8):806-814. 

3. Data Resource Center for Child and Adolescent Health. Georgia State Fact Sheet. 
Published 2012. Accessed October 2012. http://childhealthdata.org/docs/nsch-
docs/georgia-pdf.pdf. 

4. Centers for Disease Control and Prevention. Division of Nutrition PA, and Obesity. 
Obesity: Halting the Epidemic by Making Health Easier. Published 2011. Accessed 

October 2012.  
http://www.cdc.gov/chronicdisease/resources/publications/aag/pdf/2011/Obesity_ 
AAG_ WEB_508.pdf. 

5. Centers for Disease Control and Prevention. Division of Nutrition PA, and Obesity. 
Physical Activity, & Obesity, Adolescent and School Health. Published 2012. 

Accessed October 2012. http://www.cdc.gov/healthyyouth/obesity/facts.htm 
6. Freedman DS SC, Burke GL, Srinivasan SR, Webber LS, Harsha DW, Berenson 

GS. Persistence of Juvenile-Onset Obesity over Eight Years: The Bogalusa Heart 

Study. American Journal Of Public Health 1987;77:588-592. 
7. Nicklas TA, Webber LS, Berenson GS. Studies of consistency of dietary intake 

during the first four years of life in a prospective analysis: Bogalusa Heart Study. J 
Am Coll Nutr 1991;10(3):234-41. 

8. Nicklaus S, Boggio V, Chabanet C, Issanchou S. A prospective study of food 

variety seeking in childhood, adolescence and early adult life. Appetite 
2005;44(3):289-97. 

9. Skinner JD, Carruth BR, Wendy B, Ziegler PJ. Children's food preferences: a 
longitudinal analysis. J Am Diet Assoc 2002;102(11):1638-47. 

10. Boeing H, Bechthold A, Bub A, Ellinger S, Haller D, Kroke A, et al. Critical 

review: vegetables and fruit in the prevention of chronic diseases. Eur J Nutr 
2012;51(6):637-63. 

11. Boffetta P, Couto E, Wichmann J, Ferrari P, Trichopoulos D, Bueno-de-Mesquita 
HB, et al. Fruit and vegetable intake and overall cancer risk in the European 
Prospective Investigation into Cancer and Nutrition (EPIC). J Natl Cancer Inst 

2010;102(8):529-37. 
12. Dauchet L, Amouyel P, Hercberg S, Dallongeville J. Fruit and vegetable 

consumption and risk of coronary heart disease: a meta-analysis of cohort studies. J 
Nutr 2006;136(10):2588-93. 

13. Fuemmeler BF, Pendzich MK, Tercyak KP. Weight, dietary behavior, and physical 

activity in childhood and adolescence: implications for adult cancer risk. Obes Facts 
2009;2(3):179-86. 

14. Hu FB. Plant-based foods and prevention of cardiovascular disease: an overview. 
Am J Clin Nutr 2003;78(3 Suppl):544S-551S. 



35 
 

 
 

15. Key TJ, Schatzkin A, Willett WC, Allen NE, Spencer EA, Travis RC. Diet, 
nutrition and the prevention of cancer. Public Health Nutr 2004;7(1A):187-200. 

16. Matthews VL, Wien M, Sabaté J. The risk of child and adolescent overweight is 
related to types of food consumed. Nutr J 2011;10:71. 

17. Centers for Disease Control and Prevention, National Center for Chronic Disease 
Prevention and Health Promotion. Research to Practice Series, No. 1 “Can eating 
fruits and vegetables help people to manage their weight?”. Published 2011. 

Accessed October 2012. 
http://www.cdc.gov/nccdphp/dnpa/nutrition/pdf/rtp_practitioner_10_07.pdf 

18. Riboli E, Norat T. Epidemiologic evidence of the protective effect of fruit and 
vegetables on cancer risk. Am J Clin Nutr 2003;78(3 Suppl):559S-569S. 

19. United States Department of Agriculture. Choose MyPlate.gov. Accessed January 

2013. http://www.choosemyplate.gov/food-groups/ 
20. Guenther PM, Dodd KW, Reedy J, Krebs-Smith SM. Most Americans eat much 

less than recommended amounts of fruits and vegetables. J Am Diet Assoc 
2006;106(9):1371-9. 

21. Kim SA, Moore LV, Galuska D, Wright AP, Harris D, et al. Vital Signs: Fruit and 

Vegetable Intake Among Children—United States, 2003-2010. Morbidity and 
Mortality Weely Report 2014; 63(31):671-676. 

22. Krebs-Smith SM, Guenther PM, Subar AF, Kirkpatrick SI, Dodd KW. Americans 
do not meet federal dietary recommendations. J Nutr 2010;140(10):1832-8. 

23. Office of Surveillance E, and Laboratory Services, Centers for Disease Control and 

Prevention. Youth Risk Behavior Surveillance. United States--2009. In: Morbidity 
and Mortality Weekly Report. Surveillance Summaries; 2009. 

24. Centers for Disease Control and Prevention. Youth Online: High School YRBS: 
Georgia and United States 2011 Results. Published 2012. Accessed January 2013. 
ttp://apps.nccd.cdc.gov/youthonline/App/Results.aspx?TT=G&OUT=0&SID=HS&

QID=QQ&LID=GA&YID=2011&LID2=XX&YID2=2011&COL=&ROW1=&RO
W2=&HT=QQ&LCT=&FS=1&FR=1&FG=1&FSL=&FRL=&FGL=&PV=&C1=

GA2011&C2=XX2011&QP=G&DP=1&VA=CI&CS=N&SYID=&EYID=&SC=D
EFAULT&SO=ASC&pf=1&TST=True  

25. Fox MK, Condon E, Briefel RR, Reidy KC, Deming DM. Food consumption 

patterns of young preschoolers: are they starting off on the right path? J Am Diet 
Assoc 2010;110(12 Suppl):S52-9. 

26. Cullen KW, Baranowski T, Rittenberry L, Cosart C, Hebert D, de Moor C. Child-
reported family and peer influences on fruit, juice and vegetable consumption: 
reliability and validity of measures. Health Educ Res 2001;16(2):187-200. 

27. Baranowski T, Cullen KW, Baranowski J. Psychosocial correlates of dietary intake: 
advancing dietary intervention. Annu Rev Nutr 1999;19:17-40. 

28. Birch LL. Development of food preferences. Annu Rev Nutr 1999;19:41-62. 
29. Crockett SJ, Sims LS. Environmental influences on children's eating. Journal of 

Nutrition Education 1995;27(5):235-249. 

30. Krølner R, Rasmussen M, Brug J, Klepp KI, Wind M, Due P. Determinants of fruit 
and vegetable consumption among children and adolescents: a review of the 

literature. Part II: qualitative studies. Int J Behav Nutr Phys Act 2011;8:112. 



36 
 

 
 

31. Resnicow K, Davis-Hearn M, Smith M, Baranowski T, Lin LS, Baranowski J, et al. 
Social-cognitive predictors of fruit and vegetable intake in children. Health Psychol 

1997;16(3):272-6. 
32. Wardle J, Cooke L. Genetic and environmental determinants of children's food 

preferences. Br J Nutr 2008;99 Suppl 1:S15-21. 
33. Birch LL. Development of food acceptance patterns in the first years of life. Proc 

Nutr Soc 1998;57(4):617-24. 

34. Birch LL, Fisher JO. Development of eating behaviors among children and 
adolescents. Pediatrics 1998;101(3 Pt 2):539-49. 

35. Gibson EL, Wardle J, Watts CJ. Fruit and vegetable consumption, nutritional 
knowledge and beliefs in mothers and children. Appetite 1998;31(2):205-28. 

36. Harris G. Development of taste and food preferences in children. Curr Opin Clin 

Nutr Metab Care 2008;11(3):315-9. 
37. Rasmussen M, Krolner R, Klepp KI, Lytle L, Brug J, Bere E, et al. Determinants of 

fruit and vegetable consumption among children and adolescents: a review of the 
literature. Part I: Quantitative studies. Int J Behav Nutr Phys Act 2006;3:22. 

38. Scaglioni S, Salvioni M, Galimberti C. Influence of parental attitudes in the 

development of children eating behaviour. Br J Nutr 2008;99 Suppl 1:S22-5. 
39. Birch LL. Psychological influences on the childhood diet. J Nutr 1998;128(2 

Suppl):407S-410S. 
40. Dovey TM, Staples PA, Gibson EL, Halford JC. Food neophobia and 'picky/fussy' 

eating in children: a review. Appetite 2008;50(2-3):181-93. 

41. Birch LL. The relationship between children's food preferences and those of their 
parents. Journal of Nutrition Education 1980;12(1):14-18. 

42. Kirby SD, Baranowski T, Reynolds KD, Taylor G, Binkley D. Children's fruit and 
vegetable intake: Socioeconomic, adult-child, regional, and urban-rural influences. 
Journal of Nutrition Education 1995;27(5):261-271. 

43. Krolner R, Rasmussen M, Brug J, Klepp KI, Wind M, Due P. Determinants of fruit 
and vegetable consumption among children and adolescents: a review of the 

literature. Part II: qualitative studies. Int J Behav Nutr Phys Act 2011;8:112. 
44. Birch LL. Effects of Peer Models' Food Choices and Eating Behaviors on 

Preschoolers' Food Preferences. Child Development 1980;51(2):489-496. 

45. Cooke L. The importance of exposure for healthy eating in childhood: a review. J 
Hum Nutr Diet 2007;20(4):294-301. 

46. Kral TV, Faith MS. Influences on child eating and weight development from a 
behavioral genetics perspective. J Pediatr Psychol 2009;34(6):596-605. 

47. Wardle J, Sanderson S, Leigh Gibson E, Rapoport L. Factor-analytic structure of 

food preferences in four-year-old children in the UK. Appetite 2001;37(3):217-23. 
48. Miller P, Moore RH, Kral TV. Children's daily fruit and vegetable intake: 

associations with maternal intake and child weight status. J Nutr Educ Behav 
2011;43(5):396-400. 

49. Vernarelli JA, Mitchell DC, Hartman TJ, Rolls BJ. Dietary energy density is 

associated with body weight status and vegetable intake in U.S. children. J Nutr 
2011;141(12):2204-10. 



37 
 

 
 

50. Blanchette L, Brug J. Determinants of fruit and vegetable consumption among 6-
12-year-old children and effective interventions to increase consumption. J Hum 

Nutr Diet 2005;18:431-443. 
51. Pérez-Rodrigo C, Aranceta J. School-based nutrition education: lessons learned and 

new perspectives. Public Health Nutr 2001;4(1A):131-9. 
52. Alaimo K, Olson CM, Frongillo EA, Briefel RR. Food insufficiency, family 

income, and health in US preschool and school-aged children. Am J Public Health 

2001;91(5):781-6. 
53. Casey PH, Szeto K, Lensing S, Bogle M, Weber J. Children in food-insufficient, 

low-income families: prevalence, health, and nutrition status. Arch Pediatr Adolesc 
Med 2001;155(4):508-14. 

54. Cook JT, Frank DA, Levenson SM, Neault NB, Heeren TC, Black MM, et al. Child 

food insecurity increases risks posed by household food insecurity to young 
children's health. J Nutr 2006;136(4):1073-6. 

55. Drewnowski A, Darmon N. Food choices and diet costs: an economic analysis. J 
Nutr 2005;135(4):900-4. 

56. Grutzmacher S, Gross S. Household food security and fruit and vegetable intake 

among low-income fourth-graders. J Nutr Educ Behav 2011;43(6):455-63. 
57. Lorson BA, Melgar-Quinonez HR, Taylor CA. Correlates of fruit and vegetable 

intakes in US children. J Am Diet Assoc 2009;109(3):474-8. 
58. Skalicky A, Meyers AF, Adams WG, Yang Z, Cook JT, Frank DA. Child food 

insecurity and iron deficiency anemia in low-income infants and toddlers in the 

United States. Matern Child Health J 2006;10(2):177-85. 
59. Coleman-Jensen A, Gregory C, Singh A. Household Food Security in the United 

States in 2013. In: Economic Research Report Number 173: United States 
Department of Agriculture Economic Research Service; September 2014. 

60.  Wardle J, Cooke LJ, Gibson L, Sapochnick M, Sheiham A, Lawson M.  Increasing 

children’s acceptance of vegetables: a randomized trial of parent-led exposure. 
Appetite 2003;(40):155-162. 

61. Farfan-Ramirez L, Diemoz L, Gong EJ, Lagura MA. Curriculum intervention in 
preschool children: Nutrition Matters! J Nutr Educ Behav 2011;43: S162-S165. 
doi:10.1016/j.jneb.2011.03.007 

62. Reinaerts E,de Nooijer J, Candel M, de Vries N. Increasing children’s fruit and 
vegetable consumption: distribution or a multicomponent programme? Public 

Health Nutrition 2007;10(9):939-947. 
63. Sharma, SV, Hedberg A, Skala KA, Chuang R, & Lewis, T. Feasibility and 

acceptability of a gardening-based nutrition education program in preschoolers from 

low-income, minority populations. J Child Res 2014;  
doi: 10.1177/1476718X14538598 

64. Ransley et al. Does the school fruit and vegetable scheme improve children’s diet? 
A non-randomised controlled trial. J Epidimiol Community Health 2007;61:699-
703. 

65. Vereecken C. Huybrechts I, van Houte H, Martens V, Wittebroodt I, Maes L. 
Results from a dietary intervention study in preschools “Beastly Healthy at School.” 

Int J Public Health 2009;54:142-149. 
 



38 
 

 
 

66. Carroll JD, Demment MM, Stiles SB, Devine CM, Dollahite JS, Sobal J, et al. 
Overcoming barriers to vegetable consumption by preschool children: A childcare 

center buying club. J Hunger Environ Nutr 2011;6:154-165. 
67. De Bock F, Breitenstein L, Fischer JE. Positive impact of a preschool-based 

nutritional intervention on children’s fruit and vegetable intake: results of a cluster-
randomized trial. Public Health Nutrition. 2011;15(3):466-475. 

68. Hoffman JA, Agrawal T, Wirth C, Watts C, Adeduntan G, Myles L et al. Farm to 

family: Increasing access to affordable fruits and vegetables among urban Head 
Start families. J Hunger Environ Nutr 2012;7:165-177. 

69. Zask A, Adams JK, Brooks LO, Hughes DF. Tooty Fruity Vegie: an obesity 
prevention intervention evaluation in Australian preschools. Health Promotion 
Journal of Australia 2012;23:10-15. 

70. Harnack LJ, Oakes JM, French SA, Rydell SA, Farah FM, Taylor GL. Results from 
an experimental trial at a Head Start center to evaluate two meal service approaches 

to increase fruit and vegetable intake of preschool aged children. Int J Behav Nutr 
Phys Act 2012;9:51. 

71. Witt KE, Dun C. Increasing fruit and vegetable consumption among preschoolers: 

Evaluation of Color Me Healthy. J Nutr Educ Behav 2012;44:107-113. 
72. Meinin A, Friese B, Wright W, Carrel A. Youth gardens increase healthy behaviors 

in young children. J Hunger Environ Nutr 2012;7:192-204, doi: 
10.1080/19320248.2012.704662 

73. Brouwer RJN, Neelon SEB. Watch Me Grow: A garden-based pilot intervention to 

increase vegetable and fruit intake in preschoolers. BMC Public Health 
2013;13:363. 

74. Farm to School Network. Farm To School. 2013. www.farmtoschool.org 
75. USDA Office of Communications.  USDA Announces New Farm to School 

Program to Improve the Health and Nutrition of Kids Receiving School Meals. 

Harwood, MD; 2012. 
76. Anderson AS, Porteous LEG, Foster E, Higgins C, Stead M, Hetherington M, et al. 

The impact of a school-based nutrition education intervention on dietary intake and 
cognitive and attitudinal variables relating to fruits and vegetables. Public Health 
Nutrition 2007;8(06). 

77. Joshi A, Azuma AM. Bearing Fruit:  Farm to School Program Evaluation Resources 
and Recommendations. In: National Farm to School Network. Center for Food & 

Justice Urban & Environmental Policy Institute, Occidental College. 
78. Birch LL. Effects of Peer Model's Food Choices and Eating Behaviors on 

Preschoolers' Food Preferences. Child Development 1980;51(2):489-496. 

79. American Academy of P. Caring for Your Baby and Young Child:  Birth to Age 5. 
Developmental Milestones:  2 Year Olds. In: American Academy of Pediatrics; 

2011. http://www.healthychildren.org/English/ages-
stages/toddler/Pages/Developmental-Milestones-2-Year-Olds.aspx 

80. American Academy of P. Caring for Your Baby and Young Child: Birth to Age 5. 

Developmental Milestones:  3 to 4 Year Olds. In: American Academy of Pediatrics; 
2011. http://www.healthychildren.org/English/ages-

stages/toddler/Pages/Developmental-Milestones-3-to-4-Years-Old.aspx 



39 
 

 
 

81. American Academy of P. Caring for Your Baby and Young Child: Birth to Age 5. 
Developmental Milestones:  4 to 5 Year Olds. In: American Academy of Pediatrics; 

2011. http://www.healthychildren.org/English/ages-
stages/preschool/Pages/Developmental-Milestones-4-to-5-Year-Olds.aspx 

82. Powell J, Smith CA. Developmental Milestones:  A Guide For Parents. The First 
Year. In: National Network for Child Care; 1997. 
http://www.nncc.org/Child.Dev/mile1.html 

83. Powell J, Smith CA. Developmental Milestones:  A Guide For Parents. The Second 
Year. In: National Network for Child Care; 1997. 

http://www.nncc.org/Child.Dev/mile2.html 
84. Powell J, Smith CA. Developmental Milestones:  A Guide For Parents. The Third 

Year. In: National Network for Child Care; 1997. 

http://www.nncc.org/Child.Dev/mile3.html 
85. Powell J, Smith CA. Developmental Milestones:  A Guide For Parents.  The Fourth 

Year. In: National Network for Child Care; 1997. 
http://www.nncc.org/Child.Dev/mile4.html 

86. United States Department of Education, National Center for Education Statistics.  

Early Childhood Program Participation Survey of the National Household 
Education Surveys Program (ECPP-NHES:2005).  Published October  2006.  

Accessed November 2012.  
http://nces.ed.gov/programs/digest/d09/tables/dt09_044.asp  

87. National Farm to Preschool Network. Farm to Preschool. 

www.farmtopreschool.org. Accessed September 2014. 
88. United States Department of Agriculture.  2007 Census of Agriculture State Profile: 

Georgia.  Published June 2010.  Accessed October 2012.  
http://www.agcensus.usda.gov/Publications/2007/Online_Highlights/County_Profil
es/Georgia/cp99013.pdf 

89. Kim S, Grimm KA, May AL, Harris DM, Kimmons J, Foltz JL. Strategies for 
Pediatric Practitioners to Increase Fruit and Vegetable Consumption in Children.  

Pediatr Clin N Am 58 (2011) 1439-1453. 
90. Evans A, Ranjit N, Rutledge R, Medina J, Jennings R, Smiley A, Stigler M, 

Hoelscher D. Exposure to Multiple Components of a Garden-Based Intervention for 

Middle School Students Increases Fruit and Vegetable Consumption. Health 
Promot Pract 2012 13:608 

91. Hoffman J, Agrawal T, Wirth C, Campbell W, Adeduntan G, Myles L, et al. Farm 
to Family: Increasing Access to Affordable Fruits and Vegetables Among Urban 
Head Start Families. Journal of Hunger & Environmental Nutrition 2012;7:165-177. 

92.  Phillips Z, Romero R, Hernandez V, Gorman N, Gottlieb R. Farm to Preschool-
Sprouting Healthy Kids.  Accessed January 2013. 

http://www.farmtopreschool.org/documents/farmtocafeteria2012poster_uepifarmto
preschool.pdf  

93.  United States Census Bureau. How Do We Know? Child Care an Important Part of 

American Life.  http://www.census.gov/how/pdf/child_care.pdf June 29 2014. 
94.  National Farm to Preschool Network. Farm to Preschool Newsletter: Taking Root. 

Published July 2012. Accessed March 2014. 
http://newsletters.ecotrust.org/farmtoschool/2012-07_E-news.html   


