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ABSTRACT

Objective: To test the effectiveness of behavioral economics strategies for increasing vegetable intake,
variety, and liking among children residing in homes receiving food assistance.
Design: A randomized controlled trial with data collected at baseline, once weekly for 6 weeks, and at
study conclusion.
Setting: Family homes.
Participants: Families with a child (9–12 years) will be recruited through community organizations and
randomly assigned to an intervention (n ¼ 36) or control (n ¼ 10) group.
Intervention: The intervention group will incorporate a new behavioral economics strategy during
home dinner meal occasions each week for 6 weeks. Strategies are simple and low-cost.
Main OutcomeMeasure(s): The primary dependent variable will be child’s dinner meal vegetable con-
sumption based on weekly reports by caregivers. Fixed independent variables will include the strategy and
week of strategy implementation. Secondary dependent variables will include vegetable liking and variety
of vegetables consumed based on data collected at baseline and study conclusion.
Analysis: Mean vegetable intake for each strategy across families will be compared using a mixed-model
analysis of variance with a random effect for child. In additionally, overall mean changes in vegetable con-
sumption, variety, and liking will be compared between intervention and control groups.
Key Words: vegetable, behavioral economics, low-income, children, protocol (J Nutr Educ Behav.
2015;47:e1-e9.)
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INTRODUCTION

Childhood obesity remains a signifi-
cant public health concern in the
US, especially among populations
with low socioeconomic status.1,2

Although the direct relationship
between vegetable intake and weight
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status among children remains
unclear, replacing high energy-dense
foods with vegetables has the poten-
tial to lower dietary energy intake,
thereby reducing the risk of obesity.3
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mately 95% of children aged of 9–13
years do not meet the dietary recom-
mendation for total daily vegetable
intake.4 To address this concern, the
National School Lunch Program pro-
vides nutritious meals, including
vegetable choices, to low-income
children at a free or reduced cost.5

Although programs such as the Na-
tional School Lunch Program address
the issue of availability in schools,
additional efforts are necessary to
encourage vegetable selection and
consumption among children at
home.

The relatively new field of behav-
ioral economics is proposed as a
means to improve dietary behavior
based on the effectiveness of small,
environmental changes known as
nudges to alter choice behavior.6

Nudges are made by someone with
control over the choice environment,
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but not in a way that imposes objec-
tionable restrictions. They guide the
consumer into making particular
choices (eg, healthier foods), often
without the consumer noticing.
Nudges work best when they address
behaviors based on quick, automatic
decisions that may represent a depar-
ture from a strictly rational model of
beliefs, preferences, and decision
making. Behavioral economics strate-
gies have strong appeal because they
are potentially easy to implement
and inexpensive, and influence
desired choices. Nudges have been
successfully applied to change food
choice and intake among children in
school cafeterias, but these strategies
have been explored less often in the
home setting.7 Children consume
Table 1. Behavioral Economics Strategies

Strategy/Example

Pair vegetables with other foods the child a
example, add beans (less liked) to tacos

Make vegetables more easily available and
foods at the dinner meal. For example, p
serving dish on the dinner table and keep
another room and/or out of sight.

Serve vegetables before the rest of the mea
serve vegetables while dinner is being pr

Use a dinner plate that shows the amount o
for a meal. Use paper plates provided for
for 3 meals with sections printed accordi
(MyPlate Paper Portion Plate, Positive Pr
Ave, Hauppauge, NY).

Offer the child 2 vegetable options for dinne
liked. Then let the child choose what is s

If the caregiver puts vegetables on the child
than usual. If children typically serve them
spoon than normally used with the veget
more than usual.

Eat dinner together with an adult(s) modelin
consumption.

Serve at least 2 vegetables with dinner meals
vegetables as side dishes OR 1 side dish
another food item with vegetables.

Let the child help prepare vegetable dishes
the child to get vegetables out and wash
about two-thirds of their daily calories
from foods prepared in the home8;
therefore, using behavioral economics
strategies at home has the potential to
affect overall vegetable intake.

The purpose of the current study is
to test the effectiveness of 9 behav-
ioral economics strategies or nudges
(Table 1) for improving vegetable
intake, liking, and variety of vegeta-
bles consumed by children (aged
9–12 years) during dinner. Re-
searchers will use the socioecological
model as a framework for addressing
eating behavior based on how indi-
vidual, social, physical, and macro-
level environments influence food
choices.9 Caregivers will implement
the behavioral strategies or nudges to
improve the food choice set for chil-
Tested for Effectiveness

lready likes. For
(liked).

Associative conditionin
vegetable intake amo

visible than other
lace the vegetable
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foods has resulted in

l. For example,
epared.
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or vegetable options
children.29
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omotions, 15 Gilpin

Use of assortment alloc
compartments) has i
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erved.

Contrasting a liked optio
option (asymmetric d
consumer decision m

’s plate, give more
selves, put a larger
able so they get

Using a larger serving s
serving and has incre
experts.32

g vegetable Decision making may b
(descriptive) norms re
assumption of ration
established between
vegetable intake of c

. Include 2 different
of vegetables plus

Increasing variety of veg
and consumption am

. For example, ask
them.

Individuals have liked a
themselves over thos
preparing a certain fo
among adults.36
dren bymanipulating the home phys-
ical and/or social environment
(Table 1). The goal of the study is to
select 6 of these 9 strategies for incor-
poration into future Cooking Matters
for Families courses conducted in the
Minneapolis/Saint Paul area. Cooking
Matters for Families is a program im-
plemented in many states in the US
in which parents and children learn
to prepare food together.10
METHODS
Participants

Researchers will recruit caregivers of at
least 1 child (aged 9–12 years) and the
9- to 12-year-old child through local
agencies and organizations such as
Rationale

g (flavor–flavor learning) has promoted
ng middle school children.27

nce and convenience of certain foods
accessibility and convenience of other
changes in intake of each food.28

with other foods or decreasing non-fruit
improved fruit intake among preschool

ation cues (pictures in school lunch tray
mproved selection and consumption of
hool-aged children.30

n against the competition of a less liked
ominance) has resulted in changes in
aking.31

poon makes the default option a larger
ased ice cream intake among nutrition

e influenced by parental social
presenting a departure from the
ality. Associations have been
parental normative influence and
hildren.33

etables offered has increased selection
ong children.34,35

nd preferred products they made
e made by others. The mere act of
od enhanced liking and consumption
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community centers, churches, and
after-school/summer programs. In
addition to having a child aged 9–12
years, inclusion criteria include (1) be-
ing the caregiver primarily respon-
sible for food preparation for the
child; (2) preparing dinner at home
at least 3 times weekly; and (3) report-
ing use of food assistance (eg, partici-
pating in the Supplemental Nutrition
Assistance Program). Caregivers who
report not feeling comfortable
speaking, reading, and writing in En-
glish will be excluded. Families from
diverse backgrounds will be included
to reflect the race/ethnicity distribu-
tion of those participating in the Min-
nesota Cooking Matters for Families
program.
Compensation and Research
Ethics

To enhance study retention, care-
givers will receive a total of $100
($25 at baseline, $25 at mid-study,
and $50 at the final in-home visit)
and children will receive a total of
$20 ($10 at baseline and $10 at the
final in-home visit). Researchers will
also distribute newsletters to care-
givers and small gifts (eg, water bot-
tles) to children to enhance
retention. The University of Minne-
sota Institutional Review Board
approved the study.
Selection of Behavioral
Economics Strategies

The 9 behavioral economics strategies
that will be tested in this study
(Table 1) were identified through a
literature review/expert panel review
process followed by in-home observa-
tion sessions. A multidisciplinary
team with expertise in nutrition,
food science, health psychology, mar-
keting, and economics conducted a
literature search to identify previously
tested behavioral economics strategies
that aimed to improve dietary behav-
iors. Based on the reviewed literature
and consensus discussions among
the team, a survey was constructed
listing 20 commonly reported strate-
gies, each with rating scales for feasi-
bility in the home and potential
impact on vegetable consumption
and liking. The survey was sent via
e-mail to 48 experts who had (1) auth-
ored publications in the area of behav-
ioral economics applied to food
choice or factors affecting home
vegetable intake among children; (2)
made presentations at conferences
regarding behavioral economics
research and food choice; and/or (3)
received funding to apply behavioral
economics strategies to child feeding
programs. Responses from 24 experts
were used to reduce the list of 20 stra-
tegies to 16 considered to be feasible
and potentially effective.

Observation sessions with 20 fam-
ilies receiving food assistance were
conducted during dinner meal prepa-
ration and consumption to identify
barriers and facilitators to implemen-
tation of the 16 strategies in home
settings. Observation sessions were
conducted to assess availability of
cooking utensils and tools, vegetable
availability, cooking skills, typical me-
nus, and potential family responses.
Based on these observations, 9 behav-
ioral economics strategies were
selected for further evaluation in the
current study.
Study Design and Intervention

A randomized, controlled trial will be
conducted over 6 weeks, with inter-
vention families implementing 1
new strategy each week during at least
3 dinner meals. Caregivers will be
randomly assigned 6 of the 9 strate-
gies to implement over the 6-week
intervention period. To assess effec-
tiveness of the individual strategies,
weekly phone calls will be made by a
research team member to (1) estimate
the frequency with which the as-
signed strategy was used; (2) docu-
ment the manner in which the
strategy was implemented during
each attempt to determine whether
the caregiver implemented the strat-
egy as defined by researchers; (3) iden-
tify barriers and facilitators to use; (4)
collect information about the type
and amount of vegetables the child
consumed at the dinner meal on the
assigned days using a food record
completed by the caregiver; and (5)
provide detailed instructions for im-
plementing the next week's strategy.
Instructions will include specific in-
formation about how caregivers
should implement the strategy in the
homewith their child, including a dis-
cussion of overcoming barriers to us-
ing the strategy. The fourth weekly
contact will be conducted in person
instead of by phone to enhance reten-
tion. Caregivers in the control group
will not be assigned strategies and
will be asked to prepare dinner as
they normally would. They will com-
plete the same food record form to
report the child's dinner meal vege-
table intake on 3 days each week for
a total of 6 weeks.
Baseline and Final Outcome
Measures

Two research team members will meet
with each family (both intervention
and control groups) in their home at
baseline, at the fourth week, and at
the conclusion of the study. At the
baseline home visit, after informed
consent or assent is obtained, a
research team member will measure
the child's height and weight
according to standard procedures.11,12

The caregiver and child will then be
separated while completing several
questionnaires. The caregiver will
complete demographic, vegetable
liking and variety,13,14 and household
food insecurity questionnaires.15 After
caregivers complete their question-
naires, a research team member will
provide instructions to caregivers
about how to record the child's dinner
meal vegetable intake using a food re-
cord form (for 3 dinner meals during
the week). At this time, the caregiver
will practice completing the food re-
cord form by indicating the type and
amount of vegetables the child ate
the night before. Caregivers will be
encouraged to use the visual aids
provided, such as the Nutrition Data
System for Research (NDSR) food
amount booklet and the Center for
Disease Control and Prevention What
Counts as a Cup guide, to improve the
accuracy of amounts reported.16,17

The child will complete vegetable
liking13 and physical activity ques-
tionnaires18 with a research team
member. To assess dietary intake,
that same team member will conduct
a 24-hour dietary recall with the child
following an amended version of the
NHANES Dietary Interviewers Proce-
dures Manual.19 Caregivers will assist
their 9- to 12-year-old child with the
24-hour dietary recall, especially for



Table 2. Description of In-Home Data Collection Surveys, Questionnaires, and Procedures

Data Collection Tool Schedule Description Analysis

Completed with caregiver

Demographic questionnaire Baseline in-home
visit

Age, gender, race/ethnicity, household composition,
education, employment, and participation in food
assistance programs

Means and D (or frequencies) as appropriate

Exit questionnaire Final in-home visit Intervention families’ perceptions about effectiveness of
behavioral economics strategies and control families’
perceptions about whether participating in study affected
child vegetable intake

Means and D (or frequencies) as appropriate

Vegetable liking/variety
questionnaire

Baseline and final
in-home visit

Adapted from existing validated questionnaire14 including 36
vegetable items. Caregivers will indicate if they consumed
the vegetable in the past 30 d (yes/no) to assess variety.
Liking of each vegetable will be assessed using a 10-point
hedonic labeled scale.

Mean varie scores will be determined as the sum of the 36
vegetab items where 1 point is assigned for each yes
respons Liking of each vegetable will be rated on a 10-
point lab ed hedonic scale from Hate it (1) to Like it a lot

(10) or N ver tried.37

Household food security Baseline Household food security status will be assessed using an
amended version of the 6-item US Department of
Agriculture Food Security Survey, where questions AD1
and AD1a are combined.15

Participant who respond with 0 to 1 affirmative responses
will be c sified as food secure, 2 to 4 affirmative
respons low food security, and 5 to 6 affirmative
respons very low food security.

Completed with the child

Height and weight of child Baseline Trained researchers will collect data according to standard
procedures. Height will be measured twice barefoot using
a stadiometer (Model 202, Seca, Hanover, MD) to the
nearest 0.1 cm. Weight will be measured twice barefoot
and in light clothing on a digital scale to the nearest 0.1 kg
(Model BWB-800P, Tanita, Arlington Heights, IL).

Mean heig and weight will be calculated from the 2
measure ents. Body mass index z score and body mass
index pe entile for sex and age will be calculated using
Centers r Disease Control and Prevention growth
curves.3

Vegetable liking questionnaire Baseline and final
in-home visit

The same questionnaire that adults complete will be used,
except that children will not be asked about vegetables
consumed in the past 30 d as a measure of variety.

Liking of e h vegetable will be rated on a 10-point labeled
hedonic ale from Hate it (1) to Like it a lot (10) or Never
tried.37

Physical activity Baseline Youth Risk Behavior Surveillance System questions with
well-established reliability.18

Will assess hether children meet physical activity
recomm dations (ie, > 60 min of moderate or vigorous
intensity erobic activity).39

24-h dietary recalls and
variety evaluation

Baseline and final
in-home visit

Three nonconsecutive 24-h dietary recalls (the first recall
conducted in person followed by 2 via telephone).
Changes in dietary intake: vegetable servings, energy,
energy density (kcal/g), and foods/nutrients expected to
vary with vegetable intake. Vegetable variety for the child
will be measured with 3 24-h dietary recalls.

Intake will analyzed using NDSR software and averaged
across t 3 d of intake data. The number of NDSR
vegetab groups consumed over 3 d of dietary recall will
be used assess variety of vegetables consumed.20
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eating occasions in which the care-
giver was present. Two additional 24-
hour recalls will be completed with
the child by phone within the next
10 days, similar to NHANES proce-
dures.19 Recalls will be collected on
nonconsecutive days and will also be
used to evaluate child vegetable vari-
ety.20 Recall data will be entered into
the NDSR software (University of
Minnesota Nutrition Coordinating
Center, Minneapolis, MN) and dietary
output data will be analyzed. To in-
crease the accuracy of the recalls,
food models in addition to the NDSR
food amount booklet will be used at
the first recall collected during the
in-home visit. The children will also
participate in measurement exercises
in which they practice measuring liq-
uids in glasses that they frequently
use. The research team member will
take notes of these measurements in
case the child references these glasses
during the telephone recalls. Finally,
a research team member will conduct
a home vegetable inventory and
complete an observation checklist
regarding cooking supplies and equip-
ment and take notes about the layout
of the kitchen and dining area.21-33

At the final home visit, the same
procedures and instruments will be
used for data collection, except that
data on demographics, food security,
child's height and weight, and child's
physical activity data are collected
only at baseline. Also, at the final in-
home visit, caregivers will complete
an exit questionnaire to assess reac-
tions to their experience and whether
household composition changes dur-
ing the study. Table 2 described data
collection and schedules.
Pilot Testing

Data collection protocols were devel-
oped to maintain consistent data
collection procedures throughout the
study for all families. Study personnel
experienced in community research
methods trained other research team
members to improve skills through
repeated demonstration, modeling,
and critiquing and in-home practice
sessions. The protocols were first
pretested with 6 families using 6 stra-
tegies to refine data collection proce-
dures and instructions for study
participants. After the pretest, the
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research team conducted a pilot test
with 16 families (11 in the interven-
tion group and 5 in the control group)
for the entire length of the study (im-
plementation of 6 strategies per fam-
ily). At the conclusion of the pilot
test, 3 of the 9 strategies were revised
to improve consistency because im-
plementation of these 3 strategies
widely varied across families. The in-
structions for most strategies were
also clarified and simplified. To
improve the accuracy of food and
vegetable amounts reported, addi-
tional resources (eg, a pre-measured
serving spoon) were provided to fam-
ilies and the food record form was
simplified.
Data Analyses for Intervention

Mean dinner vegetable intake will be
calculated over the 3 days each strat-
egywill be implemented in its assigned
week. Mean vegetable intakes for the
strategies will then be compared using
a mixed-model analysis of variance
with a random effect for child. Fixed
independent variables will include
the strategy and the week of strategy
implementation. Additional covari-
ates will be considered as listed below;
only covariates that lower the Akaike
information criterionwill be included.

The number of days each strategy
was implemented and the ratings of
the ease of applying the strategy will
be compared among strategies in a
similar way, except that the number
of days will be modeled using a logis-
tic mixed model. Considerations for
determining which 6 strategies will
be implemented in the next phase of
the project will include the mean in-
crease in vegetable intake for each
strategy, ratings of ease of use, and rat-
ings of the extent to which the strate-
gies were applied.
Data Analyses for Baseline and
Final Outcome Measures

Differences between intervention and
control groups from baseline to study
conclusion for the followingmeasures
will be assessed with ANCOVA: mean
number of vegetable servings per day;
energy, and nutrient intakes per day
over the 3 24-hour recall days; variety
of vegetables consumed; and liking
scores. A Bonferroni corrected signifi-
cance level of .05 per number of tests
will be used.
Covariates

Several covariates will be included in
analyses to control for possible differ-
ences observed between strategies as
well as differences observed between
the intervention and control groups.
Demographic variables considered in
analyses will include the caregiver's
age and race/ethnicity, the highest
level of formal education achieved
by the caregiver, the caregiver's
employment status, and the number
of individuals residing in the house-
hold (ie, the number of children and
adults). Other covariates will be
household food security, household
vegetable availability, caregiver vege-
table intake, child's body mass index,
and vegetable liking for both the child
and caregivers.
Sample Size Calculations

Calculations will assume an SD of
0.25 cups, based on findings of Wen-
green et al,24 who reported a mean
intake of 0.22–0.40 cups and SD of
0.19–0.30 cups. To detect strategies
that would increase the response by
0.225 cups (0.9 SD) from the control
with 80% power, 33 intervention fam-
ilies and 15 control families are
needed, using a level of significance
of .05. In addition, for the aim of sim-
ply detecting the 6 best strategies, if 3
strategies increase the response by
0.25 cups (1 SD), 3 increase the
response by 0.15 cups (0.6 SD), and
3 have no effect, there will be 80% po-
wer to correctly identify the 6 with a
positive effect. The minimal detect-
able difference for the 3 paired t tests
between baseline and study conclu-
sion is 0.275 cups (1.1 SD), using a
Bonferroni corrected significance
value. To account for a possible 25%
dropout rate, the goal is to enroll 44
families in the intervention group
and 20 in the control group. All com-
putations will be performed in R25

and simulations will be used for the
mixed-model computations.
DISCUSSION

Amajor strength of the study includes
the effort to recruit and retain partici-
pants for the entire length of the ran-
domized controlled trial. A high
dropout rate (about 25%) is expected
because this audience tends to be
extremely mobile (ie, changes hous-
ing often) and telephone numbers
change frequently. To address this
issue, the research team will over-
sample to account for dropouts,
compensate caregivers and children
for their time, and conduct sessions
at times convenient for the family.
The research team will also collect in-
formation for an alternate contact
person in case they lose contact with
the participant. Reasons for dropouts
will be recorded and addressed as
much as possible to enhance reten-
tion. The contacts at baseline, the
fourth week, and study conclusion
will be conducted in participants'
homes to allow researchers to build
rapport with the family and enhance
retention. Also, a monthly newsletter
will be mailed to each family's home
to enhance retention.

Another strength is that the
research team will inquire about facil-
itators and barriers to caregivers' expe-
rience, as well as how they actually
implement each behavioral eco-
nomics strategy during dinner meals.
This information will be considered
when selecting the subset of 6 behav-
ioral economics strategies for the next
phase of the project and will help the
research team to determine how to
revise the instructions provided to
caregivers for implementing the stra-
tegies.

Strengths and limitations exist
with respect to conducting 24-hour
dietary recalls with children and using
food records provided by caregivers as
a proxy for child's dinner vegetable
intake. Although dietary recalls are
criticized because they rely on mem-
ory, especially among children, they
are less burdensome and an appro-
priate option when researchers are
interested primarily in the mean
intake of vegetables.26 Collection of
this information over 3 days (1 day
in person) using the NDSR multi-
pass approach with visual portion-
size estimation aids will minimize
misreporting error. Also, the use of
the food models, NDSR food amount
booklets, and measurement exercises
completed during the first recall at
the in-home visit should improve
the accuracy for the child 24-hour
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dietary recalls. Similarly, the practice
food record completed with the
caregiver at the first in-home visit
will help minimize reporting errors.

Limitations for this study will
include the use of a non-representative
convenience sample, with caregivers
residing in the Twin Cities or surround-
ingareaswhohavea similar sociodemo-
graphic background. Furthermore,
before participating in the study, care-
givers must report preparing dinner
meals in the home at least 3 times
weekly. Thus,findings cannot be gener-
alized to a broader group of caregivers
and children. Caregivers may provide
socially desirable responses, because
those interested in nutrition may be
more likely to volunteer and have
higher compliance rates throughout
the study. Finally, this study will not
address the outcome of weight change,
only the potential proximal outcomeof
dinner meal vegetable intake.
ACKNOWLEDGMENTS

The data collection in this study was
completed in 2014 but this article is
written in future tense per Journal
style. This project was funded by the
US Department of Agriculture, Agri-
culture and Food Research Initiative,
Childhood Obesity Prevention Pro-
gram: Integrated Research, Education,
and Extension to Prevent Childhood
Obesity, Program Code: A2101,
Grant/Award 2012-68001-19631.

REFERENCES

1. Singh GK, Siahpush M, Kogan MD.
Rising social inequalities in US child-
hood obesity, 2003–2007. Ann Epide-
miol. 2010;20:40-52.

2. Pan L, May AL, Wethington H,
Dalenius K, Grummer-Strawn LM. Inci-
dence of obesity among young US chil-
dren living in low-income families,
2008–2011.Pediatrics. 2013;132:1006-1013.

3. Ledikwe JH, Blanck HM, Khan LK,
et al. Dietary energy density is associ-
ated with energy intake and weight sta-
tus in US adults. Am J Clin Nutr. 2006;
83:1362-1368.

4. Krebs-Smith SM, Guenther PM,
Subar AF, Kirkpatrick SI, Dodd KW.
Americans do not meet federal dietary
recommendations. J Nutr. 2010;140:
1832-1838.
5. US Department of Agriculture Eco-
nomic Research Service. The Food
Assistance Landscape: FY 2007 Annual
Report. Washington, DC: US Dept of
Agriculture; 2008. Economic Informa-
tion Bulletin 6-5.

6. Thaler RH, Sunstein CR. Nudge:
Improving Decisions about Health,
Wealth, and Happiness. New Haven,
CT: Yale University Press; 2008.

7. Hanks AS, Just DR,Wansink B. Smar-
ter Lunchrooms can address new school
lunchroom guidelines and childhood
obesity. J Pediatr. 2013;162:867-869.

8. Poti JM, Popkin BM. Trends in energy
intake among US children by eating
location and food source, 1977-2006. J
Am Diet Assoc. 2011;111:1156-1164.

9. Story M, Kaphingst KM, Robinson-
O’Brien R, Glanz K. Creating healthy
food and eating environments: policy
and environmental approaches. Annu
Rev Public Health. 2008;29:253-272.

10. Share Our Strength’s Cooking Matters.
Cooking Matters 2013 Annual Review.
http://cookingmatters.org/sites/default/files/
CookingMatters_2013_AnnualReview_
FOR_WEB.pdf. Accessed December 5,
2014.

11. Centers for Disease Control and Pre-
vention. NHANES Anthropometry Pro-
cedures Manual. http://www.cdc.gov/
nchs/data/nhanes/nhanes_03_04/BM.
pdf. Accessed January 14, 2015.

12. Lohman TG, Roche AF, Martorell R.
Anthropometric Standardization Reference
Manual. Champaign, IL: Human Ki-
netics Books; 1988.

13. Lawless HT, Heymann H. Sensory
Evaluation of Food—Principals and Prac-
tices. 2nd ed. New York, NY: Springer;
2010.

14. Wolfe WS, Frongillo EA, Cassano PA.
Evaluating brief measures of fruit and
vegetable consumption frequency and
variety cognition, interpretation, and
other measurement issues. J Am Diet
Assoc. 2001;101:311-318.

15. US Department of Agriculture Eco-
nomic Research Service. Six-Item Short
Formof the Food Security SurveyMod-
ule. http://www.ers.usda.gov/topics/
food-nutrition-assistance/food-security-
in-the-us/survey-tools.aspx#six. Ac-
cessed January 14, 2015.

16. Nutrition Coordinating Center, Univer-
sity of Minnesota. http://www.ncc.umn.
edu/ndsrsupport/foodamountreporting
postersandbooklets.html. Accessed
January 14, 2015.

17. Division of Nutrition, Physical Activ-
ity and Obesity, National Center for
Chronic Disease Prevention and Health
Promotion. What counts as a cup.
http://www.cdc.gov/nutrition/everyo
ne/fruitsvegetables/cup.html. Accessed
January 14, 2015.

18. Centers for Disease Control and Pre-
vention. Methodology of the youth
risk behavior surveillance system.
MMWR Morb Mortal Wkly Rep.
2004;53:1-16.

19. Centers for Disease Control and Pre-
vention, National Center for Health
Statistics (NCHS). National Health and
Nutrition Examination Survey MEC In-
Person Dietary Interviewers Procedures
Manual. Hyattsville, MD: US Dept of
Health and Human Services, Centers
for Disease Control and Prevention;
2009.

20. Nutrition Data Systems for Research.
User Manual 2013. Version 2013
(1998-2014). http://www.ncc.umn.
edu/ndsrsupport/ndsrmanual2013.pdf.
Accessed January 14, 2015.

21. Broughton MA, Janssen PS,
Hertzman C, Innis SM, Frankish CJ.
Predictors and outcomes of household
food insecurity among inner city fam-
ilies with preschool children in Vancou-
ver. Can J Public Health. 2006;97:
214-216.

22. Fulkerson JA, Nelson MC, Lytle L,
Moe S, Heitzler C, Pasch KE. The vali-
dation of a home food inventory. Int J
Behav Nutr Phys Act. 2008;5:55.

23. Lang T, Caraher M, Dixon P, Carr-
Hill R. Cooking skills and health.
http://www.nice.org.uk/nicemedia/doc
uments/cooking_skills_health.pdf. 1999.
Accessed December 5, 2014.

24. Wengreen HJ, Madden GJ, Aguilar SS,
Smits RR, Jones BA. Incentivizing
children’s fruit and vegetable consump-
tion: results of a United States pilot
study of the Food Dudes Program. J
Nutr Educ Behav. 2013;45:54-59.

25. R Development Core Team. R: a lan-
guage and environment for statistical
computing. http://www.r-project.org.
Accessed January 14, 2015.

26. Thompson FE, Subar AF.Dietary assess-
ment methodology. In: Coulston AM,
Boushey CJ, Ferruzzi M, eds. Nutrition
in the Prevention and Treatment of Disease.
3rd ed. Waltham, MA: Academic Press;
2008:5-46.

27. Johnston CA, Palcic JL, Tyler C,
Stansberry S, Reeves RS, Foreyt J.
Increasing vegetable intake in
Mexican–American youth: a random-
ized controlled trial. J Am Diet Assoc.
2011;111:716-720.

http://refhub.elsevier.com/S1499-4046(14)00821-5/sref1
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref1
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref1
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref1
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref2
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref2
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref2
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref2
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref2
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref3
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref3
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref3
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref3
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref3
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref4
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref4
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref4
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref4
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref4
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref5
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref5
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref5
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref5
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref5
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref5
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref6
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref6
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref6
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref6
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref7
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref7
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref7
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref7
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref8
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref8
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref8
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref8
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref9
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref9
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref9
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref9
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref9
http://cookingmatters.org/sites/default/files/CookingMatters_2013_AnnualReview_FOR_WEB.pdf
http://cookingmatters.org/sites/default/files/CookingMatters_2013_AnnualReview_FOR_WEB.pdf
http://cookingmatters.org/sites/default/files/CookingMatters_2013_AnnualReview_FOR_WEB.pdf
http://www.cdc.gov/nchs/data/nhanes/nhanes_03_04/BM.pdf
http://www.cdc.gov/nchs/data/nhanes/nhanes_03_04/BM.pdf
http://www.cdc.gov/nchs/data/nhanes/nhanes_03_04/BM.pdf
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref10
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref10
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref10
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref10
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref10a
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref10a
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref10a
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref10a
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref12
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref12
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref12
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref12
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref12
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref12
http://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/survey-tools.aspx#six
http://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/survey-tools.aspx#six
http://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/survey-tools.aspx#six
http://www.ncc.umn.edu/ndsrsupport/foodamountreportingpostersandbooklets.html
http://www.ncc.umn.edu/ndsrsupport/foodamountreportingpostersandbooklets.html
http://www.ncc.umn.edu/ndsrsupport/foodamountreportingpostersandbooklets.html
http://www.cdc.gov/nutrition/everyone/fruitsvegetables/cup.html
http://www.cdc.gov/nutrition/everyone/fruitsvegetables/cup.html
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref13
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref13
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref13
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref13
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref13
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref14
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref14
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref14
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref14
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref14
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref14
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref14
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref14
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref14
http://www.ncc.umn.edu/ndsrsupport/ndsrmanual2013.pdf
http://www.ncc.umn.edu/ndsrsupport/ndsrmanual2013.pdf
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref15
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref15
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref15
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref15
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref15
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref15
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref15
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref16
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref16
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref16
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref16
http://www.nice.org.uk/nicemedia/documents/cooking_skills_health.pdf
http://www.nice.org.uk/nicemedia/documents/cooking_skills_health.pdf
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref17
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref17
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref17
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref17
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref17
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref17
http://www.r-project.org
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref18
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref18
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref18
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref18
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref18
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref18
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref19
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref19
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref19
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref19
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref19
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref19


e8 Leak et al Journal of Nutrition Education and Behavior � Volume 47, Number 2, 2015
28. Wansink B, Painter JE, Lee Y-K. The
office candy dish: proximity’s influence
on estimated and actual consumption.
Int J Obes (Lond). 2006;30:871-875.

29. Harnack LJ, Oakes JM, French SA,
Rydell SA, Farah FM, Taylor GL. Re-
sults from an experimental trial at a
Head Start center to evaluate two meal
service approaches to increase fruit and
vegetable intake of preschool aged chil-
dren. Int J BehavNutr PhysAct. 2012;9:51.

30. Reicks M, Redden JP, Mann T,
Mykerezi E, Vickers Z. Photographs
in lunch tray compartments and vege-
table consumption among children in
elementary school cafeterias. JAMA.
2012;307:784-785.

31. Simonson I, Tversky A. Choice in
context: tradeoff contrast and extreme-
ness aversion. J Marketing Res. 1992;29:
281-295.
32. Wansink B, van Ittersum K, Painter JE.
Ice cream illusions bowls, spoons, and
self served portion sizes. Am J Prev
Med. 2006;31:240-243.

33. Pedersen S, Grønhøj A, Thøgersen J.
Following family or friends: social norms
in adolescent healthy eating [published
online ahead of print August 1, 2014].
Appetite. doi:10.1016/j.appet.2014.07.030.
Accessed January 14, 2015.

34. Bucher T, Siegrist M, van der
Horst K. Vegetable variety: an effec-
tive strategy to increase vegetable
choice in children. Public Health Nutr.
2014;17:1232-1236.

35. Just DR, Lund J, Price J. The role of va-
riety in increasing the consumption of
fruits and vegetables among children.
Agric Resource Econ Rev. 2012;41:72-81.

36. Dohle S, Rall S, Siegrist M. I cooked it
myself: preparing food increases liking
and consumption. Food Quality Prefer-
ence. 2013;33:14-16.

37. Peryam DR, Girardot NF. Advanced
taste-test method. Food Engineering.
1952;24:58-61.

38. Centers for Disease Control and Pre-
vention. A SAS program for the
CDC Growth Charts. http://www.
cdc.gov/nccdphp/dnpao/growthcharts/
resources/sas.htm. Accessed January
14, 2015.

39. Physical Activity Guidelines Advi-
sory Committee. Physical Activity
Guidelines Advisory Committee Report,
2008. Washington, DC: US Dept of
Health and Human Services;
2008:A1-H14.

40. Landers P, Shults C. Pots, pans, and
kitchen equipment: do low-income cli-
ents have adequate tools for cooking? J
Extension. 2008:46.

http://refhub.elsevier.com/S1499-4046(14)00821-5/sref20
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref20
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref20
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref20
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref21
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref21
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref21
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref21
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref21
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref21
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref21
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref22
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref22
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref22
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref22
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref22
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref22
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref23
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref23
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref23
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref23
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref24
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref24
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref24
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref24
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref25
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref25
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref25
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref25
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref25
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref26
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref26
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref26
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref26
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref27
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref27
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref27
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref27
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref28
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref28
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref28
http://www.cdc.gov/nccdphp/dnpao/growthcharts/resources/sas.htm
http://www.cdc.gov/nccdphp/dnpao/growthcharts/resources/sas.htm
http://www.cdc.gov/nccdphp/dnpao/growthcharts/resources/sas.htm
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref29
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref29
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref29
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref29
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref29
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref29
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref30
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref30
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref30
http://refhub.elsevier.com/S1499-4046(14)00821-5/sref30


Journal of Nutrition Education and Behavior � Volume 47, Number 2, 2015 Leak et al e9
CONFLICT OF INTEREST

The authors have not stated any con-
flicts of interest.


	Testing the Effectiveness of In-Home Behavioral Economics Strategies to Increase Vegetable Intake, Liking, and Variety Amon ...
	Introduction
	Methods
	Participants
	Compensation and Research Ethics
	Selection of Behavioral Economics Strategies
	Study Design and Intervention
	Baseline and Final Outcome Measures
	Pilot Testing
	Data Analyses for Intervention
	Data Analyses for Baseline and Final Outcome Measures
	Covariates
	Sample Size Calculations

	Discussion
	Acknowledgments
	References
	Conflict of Interest


