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ABSTRACT OF THESIS

PILOT STUDY:
THE ROLE OF ONLINE GROCERY SHOPPING IN MEAL PLANNING &
PREPARTION: UTILIZING TEXT MESSAGE BASED BEHAVIORAL NUDGES
Purpose:To examine if an online grocery shopping intervention improves meal planning
and preparation and subsequent dietary intake. The primary hypothesis was that online
shopping can improve meal planning and meal preparation habits while also improving
dietary intake.
Method: Participants were randomized to either online only (O), online plus nutritional
nudges (O+I), or standard brick and mortar (BM). Those in the O+I arm received
behavioral nudges three (3) times per week and were part of a Facebook group assisting
them with meal planning, nutrition education, and reminders to shop online. The O arm
only received reminders to shop online, and the BM arm received no nudges. The
intervention was conducted over 8-weeks across 4 rural counties and 3 urban counties in
Kentucky, North Carolina, and Maryland.
Results: (n=129) predominately female (97%), white (75%), averaging 38-46 years, with
(62-75%) county residents for more than 10 years. Education of some college ranging from
(18-25%) or college graduated ranging (54-65%). There was a significant change in meal
planning and meal preparation habits between the study arms and within the study arms
over the 8-week intervention. Significance between groups at baseline and postintervention in terms of difference in fruit and vegetable intake. Meal planning was not
found to be associated with improved dietary intake.
Outcomes: Future programs focused on improving healthier purchases may want to
consider how to help consumers shop online in a healthy and affordable manner.
KEYWORDS: Online Grocery Shopping, Rural, Access, Behavioral Nudges, Meal
Planning, Meal Preparation
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CHAPTER 1. INTRODUCTION
1.1 Background
There has been extensive research connecting chronic disease, such as cardiovascular
disease (CVD), hypertension (HTN), diabetes (T2DM), and certain cancers with dietary intake.
There are certain populations within the United States that have higher rates of these chronic
disease relative to others (1). Rural Appalachia residents have higher incidence and mortality
rates for certain cancer (2,3), have higher rates of CVD (4) and T2DM (5) relative to their
urban counterparts. Observations made on the Behavioral Risk Factor Surveillance Survey
(BRFSS) indicate this disparity and other co-morbidities partly because rural residents are less
likely to meet dietary recommendations for fruits and vegetables than their urban and suburban
counterparts (6,7). Inadequate fruit and vegetable (F&V) intake are associated with a greater
risk of all-cause mortality, (8) cardiovascular disease, (9) certain cancers, (10) and weight gain
(11). High chronic disease rates due to lower intake of F&V are explained by a reduction in
local grocers that offer healthy food choices (12).
Reduced geographic access results from a geographic distance, social isolation, and
relatively fewer resources to help facilitate healthy grocery shopping (2,3). All are significant
barriers to engaging in health promotion behaviors in rural areas. The economic shift is also
impacting grocery stores in rural areas for the same reasons, and in place of grocery stores,
supercenters and dollar stores have increased in market share (13). Individual financial barriers
are also persistent in rural areas, which limits the ability to afford and have access to healthier
foods (2,3,7,14). Thus, there is a need for scalable programs in rural health promotions that are
contextualized, budget-focused, location-specific, and allow for customization based on these
rural needs.
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1.2 Statement of the Problem
Given the significant departure of grocery stores in many rural areas, the growth of
online shopping may help to improve food access and dietary intake. Areas in Appalachia lack
access to healthy and affordable food, leading to an unbalanced diet (15), lower in a variety of
nutrient-rich fruits and vegetables, whole grains, and lean meats (12,16). Resulting in higher
consumption of highly processed food options containing excessive fats (17), sugar, and salt.
(18,19) Online shopping may also reduce impulse purchases of less healthy food items and
improve meal planning and preparation skills. Meal planning and preparation habits have been
shown to improve dietary intake (20). Shoppers not only have a broader selection of products
shopping online. They have more access to features within many of the apps themselves, such
as suggestions of previously purchased items using sales or coupons (21).

1.3 Statement of Purpose
The purpose of this study is to examine how the relationship between meal
planning/preparation and nutrition education nudges impact dietary intake among participants
in an online shopping intervention. The study aims to answer the general question: How does
an online shopping intervention influence meal planning and meal preparation with the goal of
improving dietary intake?

1.4 Research Aims
1) To examine the meal planning and meal preparation habits among participants in an
online shopping intervention; 2) Determine if an online shopping intervention improved meal
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planning and meal preparation skills; and 3) Examine how meal planning and meal preparation
is associated with dietary intake.

1.5 Hypothesis
The central hypothesis is that those participating in an online shopping intervention
will improve their meal planning and meal preparation skills and habits. A secondary
hypothesis is that these new habits will lead to improved dietary intake.

1.6 Significance
Rural residents have a higher health disparity than their urban counterparts for a host
of chronic diseases and associated co-morbidities (6). Interventions aimed at addressing
upstream causes of these disparities are needed, especially since research to date continues to
underrepresent rural communities. One approach that may be effective is to improve access to
healthy food items but also improve utilization—creating geographically adapted public health
interventions for online grocery shopping applications known as nudges. Online

shopping

has steadily increased over the past 20 years. The ability to utilize the online shopping and
mobile phone app-based services for purchasing groceries has grown in popularity during the
COVID-19 pandemic (22). Customers’ online shopping data can lead to a better understanding
of meal planning and preparation habits, which influences overall health and nutrition status.
This research has the potential to improve the lives of Appalachian residents and be further
scaled to other rural communities.
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CHAPTER2. LITERATURE REVIEW

2.1 Introduction: Conceptual Model
The foundation of this study is based on an ecological model, a tool conceptualized by
Glanz et al (2005). This model was developed with resources from the World Health
Organization (WHO), Institute of Medicine, International Obesity Taskforce, and Centers for
Disease Control (CDC) to identify components that make up a community nutrition
environment. This framework suggests how community nutrition environments incorporate
the community, organizational, consumer, and information environments that define and help
build our communities. The nutritional environment is influenced by outside variables, such as
governmental and industrial policies, while also considering individual variables as well. This
study focused on meal planning, preparation, and dietary intake as individual variables being
influenced by the consumer and community nutrition environment.

Figure 2.1: Model of Community Nutrition Environments by Glanz et al (2005)
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2.2 Chronic Disease in Rural Communities
Rural Appalachia residents have higher rates of diet-sensitive chronic disease and comorbidities relative to mortality (2,3,7-11, 24,25) close to other rural and urban areas (10, 24).
In Appalachia, cancer is the leading cause of death which may be attributed to various factors.
Research has found that those who experience a diet high in saturated fats, processed foods,
and low in fruits and vegetables increases risk for several chronic diseases.

2.3 Dietary Intake in Rural Communities
Rural residents are less likely to meet dietary recommendations for fruits and
vegetables than their urban and suburban counterparts (1). Research to date has shown rural
communities face more significant barriers to healthy eating (specifically, low intake of fruits
and vegetables and high consumption of sugar-sweetened beverages), which contribute to
higher rates of obesity (8) and certain cancers (8,10, 26-29).

2.4 Connection Between Dietary Intake and Healthy Food Access
Conceptually, the community environment plays a role in influencing dietary choices
(2). Yet, there are no definitive conclusions about the exact mechanism(s) by which the retail
food environment influences dietary intake (3,7,8). Some studies have found proximity to
certain store types is associated with higher consumption of sugar-sweetened beverages (SSB)
and higher body mass index (BMI) (9-11). Conversely, neighborhoods with more healthy
food stores within the retail food environment (number of healthy stores relative to unhealthy
stores) were not associated with consuming either fruits and vegetables or high calorie/highfat foods (11). Improving access to various food venues (2), particularly in rural and
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geographically isolated areas can serve as an effective way to potentially change the food
purchases among rural resident (30).

2.5 Connection with Meal Planning and Dietary Intake
It is suggested that online shopping may assist with decreasing impulse purchases, such
as candy and snacks (2,3). Online shopping may also help customers with meal planning,
preparation, and consistency with food items, improving dietary intake. Meal planning has
consistently been found to be associated with a greater intake of fruits and vegetables
(8,14). However, limited research examines how online grocery shopping directly
influences meal planning, preparation, and overall dietary intake of fruits and vegetables
(9).

2.6 Growth of Online Shopping
Before the COVID-19 pandemic, US online sales grew 22% between 2018 and 2019.
Once COVID-19 was confirmed in the United States, there was a surge in online shopping
for various food and beverages, resulting in an increase of 48% in online sales (2). Some
business forecast models predict that 30% of all food and beverage will be purchased online
by 2025(3), as COVID-19 and the Delta variant surged. The 2014 Farm Bill mandated a
pilot study to test the feasibility and implications of allowing retail food stores to accept
SNAP benefits through online transactions (31). Customers were allowed to make online
purchases using their SNAP EBT card. Also, the expansion of SNAP online capacity has
begun to expand to other stores beyond Amazon and Walmart, which would provide
extensive reach for rural households (7).
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2.7 Online Shopping Has an Effective Approach to Improve Dietary Intake
Research suggests the expansion of online shopping in rural areas may assist with food
insecurity and dietary intake (2,3,7). However, rural residents are less likely to shop online
for food relative to their urban counterparts (14). In addition, there is a risk with unguided
access to online grocery shopping; disparities in diet-related disease in rural areas could be
exacerbated due to increased exposure to less-healthy options (8). Thus, efforts to reduce this
potentially negative impact are needed as these opportunities expand into rural areas.
Specifically, assisting residents in setting up their grocery cart may reduce impulse purchases
such as chips, snacks, and high-calorie foods while improving purchases of fruits, vegetables,
and low-/no-caloric beverages relative to shopping at a brick-and-mortar store (8). A recent
study indicated the strong potential for rural and SNAP households to utilize online shopping
to increase food quality among families (2). Online shopping can provide access to other food
venues outside their neighborhood and offer lower-cost items to rural shoppers.

2.8 Online Shopping and Meal Planning
Online shopping may help shoppers be more purposeful with their food choices than
in-store shopping. Online shopping can aid individuals in selecting foods, reviewing items in
the cart, and adjusting before checking out. There is the potential for fewer impulse buys. It is
suggested that online shopping requires less time and demands on the shopper. Thus, the
consumer is not “depleted,” An easy-to-use website can reduce the stress of shopping and allow
the consumer to perform tasks and devote less time to decision making, making the healthy
choice the easy choice (2).
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2.9 Gaps in Literature
Previous research has utilized simulated online shopping interventions, which indicate
that shoppers are more likely to choose healthier items and fewer snack items when shopping
online (2,3,7). However, most studies have been conducted with quasi-experimental designs
or in a simulation to date. Our analysis of a randomized trial in rural communities provides
critical evidence for how online shopping may directly influence meal planning and meal
preparation.
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CHAPTER 3. METHODOLOGY
3.1 Research Design
This pilot study was a quasi-experimental design due to both the specific geographical
limitations of the Appalachian counties' access to grocery retailers and the general nature of
those retailers that offer online platforms for groceries. Traditional shoppers that do not have
access to online shopping and shop in-store brick and mortar (BM) stores serve as the control
for this study. Stores that offer online platforms to customers will have participants randomized
to either online-only(O) or online plus nutritional nudges (O+I). This study seeks to determine
how online shopping changes or alters dietary patterns, focusing on fruit and vegetable
purchases as a percent of the total of goods sold—the University of Kentucky IRB approval in
April 2021.

3.2 Participants
Participants were recruited via Facebook posting from partnering cooperative
extension offices. Rural cooperative extension offices used paid advertisements on Facebook
to boost those specific rural counties with fewer participants. Additional recruiting in rural
counties was performed and surveyed in-store in participating grocery store venues, as needed
for 50 participants per rural county.
Study participants self-selected to participate by applying for access to the study via
EZ texting the keyword: "Grocery20" to the designated EZ text 6-digit number provided on
the social media posts. Once entered, EZ text software prompts participants to provide their
contact information and e-consent to the study. A researcher followed up with the participant
via EZ text to schedule the initial 1-hour baseline survey. Baseline surveys were performed by
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trained graduate research assistants (see appendices for Baseline/ Post Survey Questions) over
the phone.
Upon completion of the baseline survey, participants received their study welcome
packet. This packet informed them of the purposes of the research and told those online
shoppers about setting up their "carts" for online shopping at their local grocery retailer. Online
shoppers were randomized to just online shoppers (O) or those that received nutritional nudges
(O+I). Other information provided is the contact information for the research team, three paid
stamped envelopes addressed for the return of store receipts, and information about the online
store platform or application that the participant was assigned. Participants were compensated
for their time in completing two surveys (baseline & follow-up information) and their
participation in the study by returning their grocery receipts from their designated shopper
experience during the 8-week intervention period. A reloadable gift card of $50 per survey was
compensation for the baseline and follow-up survey and an additional $10 per week of the
intervention. Compliance with the study's intervention is controlled by adding additional funds
to the reloadable gift card after receiving the grocery shoppers' receipt and shopping cart
information. These funds are distributed via a MasterCard gift card from Western Union and
paid for by the University of Kentucky pilot program. Non-compliance for shoppers was
outlined to be three weeks of no receipts or communication, resulting in the study's termination.

3.3 Setting
Selected counties included seven counties from three different states. Rural counties
(Perry Co-KY, Martin Co-KY, Lawrence-KY, North Hampton Co-NC) and urban counties
(Fayette Co-KY, Baltimore Co-MD, and Durham Co-NC). The receipt data collection was
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from August to October 2021. Before beginning the eight-week online shopping intervention,
baseline surveys were collected over the phone. Following the end of the eight-week
interventions, follow-up post-intervention paper surveys were mailed in pre-paid envelopes. If
the post-intervention surveys were not received; participants completed them over the phone.
The three arms of the study focus on 1) Traditional shoppers (BM) who complete
surveys and only shop in-store and document their purchases with store receipts. 2) Online
shoppers (O) who complete surveys and start shopping using online store platforms include
setting up their grocery orders or “carts,” access to the stores’ complete product line, and
coupons or sales used in the online platform. 3) Online shoppers (O+I) who complete surveys,
set up store shopping “cart” orders, and additionally receive affordable healthy recipes from
cooperative extension materials and reminder text messages, or social media tips known as
nudges.

3.4 Measurements
Validated Baseline/Post-Intervention Surveys Questions: (copy in appendix 1)
Primary Outcome - Meal Planning and Meal Prep (ex: How often do you plan meals before
going grocery shopping? Or how often do you use a shopping list when you go grocery
shopping?) Derived from MN EAT study.
Secondary Outcome - Dietary Survey Questions (ex: Over the last month, how often did you
eat lettuce salad (with or without other vegetables)?) Derived from National Cancer Institute
Screener Survey.
Beverage intake Questions (ex: In the past month, how often and how much did you consume
bottled water? Number of ounces?) Derived BEV-Q19.
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Recruitment
n=256

Incomplete
Enrollment

n=73

BM

O
n=72

O+I
n=60

n=51

Removed
week 4

Removed
week 4

Removed
week 4

Removed
week 7

Removed
week 7

Removed
week 7

Completed
BM

Completed
O

Completed
O+I

n=15

n=2

n=56

n=13

n=2

n=44

n=21

n=1

n=29

Figure 3.1: Study Design and Enrollment. BM=Brick-and-mortar control; O=Onlineonly; O+I=Online + Intervention Content
Figure 3.1 Outlines the retention of participants who completed the compliance of receipt
collection. Participants were removed from the study after three weeks of no communication
or return of messaging (non-compliance rule from their study packet guidelines) or
documentation of receipted purchases. Limitations for this study are listed in the following
discussion section for this project.

3.5 Statistical Analysis
Redcap entered survey data was analyzed using Stata 17.0 (StataCorp.2021; Stata Corp
LLC, College Station, TX USA). Descriptive statistics were used for participants'
demographics, online shopping preferences, and barriers to online shopping at baseline and
post-intervention—Chi-square test baseline and post-intervention to assess the difference
between groups. Mean pre and post dietary intake across study arms and meal preparation and
planning effects on dietary intake utilized linear regression. P-values less than 0.05 were
considered significant.
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CHAPTER4. RESULTS
Table 4.1 summarizes the background of the online grocery shopping study participants
that completed the 8-week intervention for n=129. Most participants were female (97%),
averaging 38-46 years, with most (62-75%) having lived within their county for more than ten
years. A majority (81%) of participants in each group had some college or college graduates.
Some college students range from (18-25%) to college graduates (54-65%). Most participants
were white however there was no significant differences in race, income, or educational
attainment between the 3 study arms. No significant differences were observed in the number
of children within the household, SNAP usage, or social media interaction between the three
groups. There were significant differences between rural and urban residents, thus it was used
as a control variable in all analyses.
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Table 4.1 Demographics of study participants across study arms of intervention n=129
Brick and
Mortar
(n=56)
Gender
Female

56 (100%)

Male
0
Age (Mean yrs. - SD)
46 (1.59)
Length of Residence
10 years or less
25% (14)
Greater than 10 years
75% (42)
Education
High School or less
15 (27%)
Some College
10 (18%)
College Graduate
30 (54%)
Race
White
45 (81%)
Black or African American
9 (16%)
Asian
1 (1%)
Other
0 (0%)
Household Income
less than 20,000
12 (22%)
21-49,000
16 (30%)
50-69,999
13 (24%)
70-99,999
10 (18%)
Children in Household
No
27 (48%)
1-2
21 (38%)
3 or more
14 (25%)
Supplemental Nutrition Assistance Program (SNAP)
Yes
16 (28%)
No
40 (71%)
Urban/Rural
Rural
23 (41%)
Urban
33 (58%)
BMI (mean SE)
33.49 (1.39)
Facebook
Daily
53 (94%)
Purchasing Type (percentage that shopped in-store or
online)
In-Store
87%
Online
Purchasing Habits (mean)

13%

14

Online
Only
(n=44)
42 (96%)

Online +
Message
(n=29)

2 (4%)
41 (1.48)

27 (96%)
2 (4%)
38 (1.85)

31% (14)
68% (30)

38% (11)
62% (18)

p-value
p=.237
p=0.78
p=.42

p=.336
5 (11%)
11 (25%)
28 (63%)

4 (13%)
6 (21%)
19 (65%)
p=.62

32 (72%)
9 (20%)
1 (2%)
2 (4%)

20 (69%)
7 (24%)
1 (2%)
1 (3%)
p=.30

5 (11%)
16 (37%)
13 (30%)
6 (13%)

2 (75%
11 (37%)
5 (18%)
5 (18%)

12 (27%)
22 (50%)
17 (39%)

10 (34%)
16 (55%)
13 (44%)

18 (41%)
26 (59%)

6 (21%)
23 (79%)

p=.2

p=.169

p=.002
12 (27%)
32 (72%)
32.69 (1.43)

20 (69%)
9 (31%)
35.99 (2.08)

36 (83%)

27 (94%)

p=.69
p=.22

p=.001
40%

35%

60%

65%

Total Bill (in-store and online)
Total Bill Online

128.39 (5.69)
106.88(12.07)

Total Bill In-store
Fruit and Vegetable Total (In-store and online)
Fruit and Vegetable Total Online

83.91 (19.91)
9.67 (.66)
9.90 (1.45)

115.25(7.08)
90.31 (6.48)
79.99
(10.65)
12.27 (1.15)
10.92 (1.16)

116.54(7.11)
90.11 (5.78)

p=.552
p=.506

91.65 (15.33)
16.23 (1.33)
13.31(1.34)

p=.51
p=.26
p=.40

Table 4.2 depicts the difference at baseline between study arms, the difference postintervention between study arms, and the baseline and post-intervention differences. There was
no significant difference at baseline for the positive attributes of online shopping. These
included: “prices are affordable online”, “quality of the food is good online”, “availability of
food items I like online”, “internet access”, “options for delivery are available online for me”,
and “online saves time”. After the intervention, the only online positive attributes identified as
statistically significant are both “quality of the food is good online” (p=.006) and the
“availability of food items I like online” (p=.001). The difference between baseline and postintervention showed a significant difference in affordable prices online (p=.02).
Table 4.2 also depicted barriers to online shopping, the difference at baseline between
study arms, the difference post-intervention between study arms, and the baseline and postintervention differences. There was no significant difference at baseline between study arms;
however, post-intervention results show a difference in nearly every category. “Online sites
are difficult to use” (p=.001), “search for labels takes too long” (p=.001), “online pick-up times
are inconvenient” (p=.005), and the “minimum purchase is a barrier to ordering online”
(p=.002). The difference between baseline and post-intervention also depicts similar
significance levels for the same barriers. The “online site is difficult to use” (p=.001),
“searching for labels takes too long” (p=.008), “online pick-up times are inconvenient”
(p=.015), and “delivery fees make me less likely to order” (p=.039).
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Table 4.2 Online Shopping Preferences and Barriers Baseline and Post Intervention Across Study Arms
Baseline

BM

OO

Post Intervention
Difference at
Baseline
between
study arms

O+I

BM

OO

O+I

Difference
post
intervention
between
study arms

Difference
Between
Baseline
and Post
Intervention

p=.138

p=.02*

p=.006*

p=.57

p=.001*

p=.346

p=.79

p=.645

p=1.0

p=.584

p=.249

p=.197

p= .001*

p= .001*

p=.001*

p=.008*

p=.005*

p=.015*

p=.475

p=.039*

Positive Attributes to Online Shopping
Prices are affordable online

p=1.0

Agree/Strongly Agree

18 (69%)

16
(72%)

Disagree/Strongly Disagree

8 (30%)

6 (27%)

7 (77%)

22
(73%)

6 (43%)

6 (75%)

2 (22%)

8 (26%)

8 (57%)

2 (25%)

Quality of the food is good online

p=.63

Agree/Strongly Agree

22 (84%)

15
(75%)

Disagree/Strongly Disagree

4 (16%)

5 (25%)

7 (88%)
1 (12%)

24
(77%)
7 (22%)

Availability of Food Items I like online

4 (36%)
7 (63%)

p=.778

Agree/Strongly Agree

21 (72%)

13
(68%)

Disagree/Strongly Disagree

8 (27%)

6 (32%)

4 (57%)
3 (42%)

19
(73%)

5 (63%)

7 (27%)

3 (37%)

36
(97%)

28
(97%)

16
(94%)

1 (3%)

1 (3%)

1 (6%)

31
(68%)
14
(31%)

19
(70%)

10
(71%)

8 (29%)

4 (28%)

21
(84%)

14
(82%)

4 (16%)

3 (18%)

8 (25%)
24
(75%)

Access to internet
Agree/Strongly Agree

9 (39%)
14
(60%)

p=.60
31
(100%)

Disagree/Strongly Disagree

29
(95%)
0

16
(100%)

1 (5%)

0

Option for delivery is available online for me
18
Agree/Strongly Agree
26 (57%)
(78%)

15 (83%)

Strongly Disagree

3 (16%)

19 (42%)

5 (21%)

p=.087

Online shopping saves time

p= .497

Agree/Strongly Agree

25 (86%)

18
(94%)

Disagree/Strongly Disagree

4 (13%)

1 (5%)

13 (81%)

36
(94%)

3 (18%)

2 (6%)

Barriers to Online Shopping
Online site difficult to use

p=.103

Agree/Strongly Agree

12 (28%)

Disagree/Strongly Disagree

31 (72%)

8 (21%)
30
(79%)

2 (7%)
25 (93%)

Search for labels takes too long

6 (17%)
28
(83%)

2 (8%)
25
(92%)

p=.336

Agree/Strongly Agree

13 (35%)

Disagree/Strongly Disagree

29 (69%)

8 (25%)
24
(75%)

Agree/Strongly Agree

20 (44%)

Disagree/Strongly Disagree

25 (55%)

15 (88%)

6 (25%)
18
(75%)

2 (9%)
18
(91%)

p= .069
11
(35%)
20
(65%)

22
(56%)
17
(43%)

3 (15%)
17 (85%)

Delivery fees make me less likely to order
22 (56%)

24
(59%)
17
(41%)

2 (12%)

Online pick up times are inconvenient

Agree/Strongly Agree

24
(50%)
24
(50%)

6 (23%)
20
(77%)

4 (20%)
16
(80%)

13(50%)

11
(58%)

p= .069
13
(46%)

11 (84%)

16

28
(65%)

Disagree/Strongly Disagree

17 (43%)

15
(64%)

Minimum purchase is a barrier to ordering online
18
Agree/Strongly Agree
22 (38%)
(38%)
11
Disagree/Strongly Disagree
14 (61%)
(62%)

15
(35%)

2 (15%)

13
(50%)

8 (42%)

p= .293
14 (18%)
3 (82%)

p=.002*
28
(66%)
14
(33%)

9 (33%)
18
(66%)

4 (24%)
13
(76%)

Table 4.3 depicts meal planning and preparation changes at baseline and post-intervention
between study arms. At baseline, only “It is important to me to plan meals before shopping?”
was significant (p=.046) between study arms. Post-intervention, no survey question about meal
planning or meal preparation was statistically significant. However, the difference between
baseline and post-intervention in various question categories showed significance. Survey
questions: “How often meal planning before shopping?” (Range p=.000 to p=.005), “How
often do you use a shopping list when shopping?” (Range p=.001 to p=.02), “Person prepares
meals for the household?” (Range p=.000 to p=.005), and “How often do you make a list before
shopping?” (Range p=.000 to p=.039), were all significant in all three study arms when
comparing the difference between baseline and post-intervention. Various characteristics in
meal planning and meal preparation behaviors emerged, with significant differences between
baseline and post-intervention per study arms.
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p=.7

Table 4.3 Changes in Meal Planning and Meal Preparation

BM

Baseline
O

How Often Meal Planning Before Shopping?
never/rarely
17% (.05) 8% (.04)
sometimes
35% (.07) 29% (.07)
often
33% (.07) 34% (.08)
always
15% (.05) 29% (.07)
How Often Use Shopping List When Shopping?
never/rarely
10% (.04) 8% (.04)
sometimes
23% (.06) 21% (.07)
often
29% (.06) 29% (.07)
always
38% (.07) 42% (.08)
Person Prepares Meal for Household?
yes
90% (.04) 84% (.06)
no
4% (.03) 3% (.03)
split with others
6% (.03) 14% (.06)
Planning Meals Before Shopping Takes Too Much Time?
strongly disagree
9% (.04) 30% (.07)
disagree
41% (.07) 25% (.07)
neither disagree nor agree
23% (.06) 16% (.06)
agree/strongly agree
27% (.06) 30% (.07)
Confident Plan Meals Before Shopping?
strongly disagree/disagree
5% (.03) 2% (.02)
neither disagree nor agree
7% (.03) 7% (.04)
agree
50% (.07) 32% (.07)
strongly agree
38% (.06) 59% (.07)
How Often Do You Plan Meals Before Shopping?
never/rarely
18% (.05) 7% (.04)
sometimes
21% (.05) 23% (.06)
often
20% (.05) 18% (.06)
usually/always
41% (.07) 52% (.08)
How Often Do You Look in Refrigeator or Cupboard Before Shopping?
never/rarely
4% (.03)
0
sometimes
7% (.03) 14% (.05)
often
14% (.05) 11% (.05)
usually/always
75% (.06) 75% (.07)
How Often Do you Make a List Before Shopping?
never/rarely
11% (.04) 7% (.04)
sometimes
13% (.04) 9% (.04)
often
14% (.05) 9% (.04)
usually/always
63% (.06) 75% (.07)
It is Important to Me to Plan Meals Before Shopping?
strongly disagree/disagree
18% (.05) 9% (.04)
neither disagree nor agree
23% (.06) 11% (.05)
agree
29% (.06) 32% (.07)
strongly agree
30% (.06) 48% (.08)
Planning Meals Before Shopping Would Help me/my Family Cook at Home
strongly disagree/disagree
5% (.03) 2% (.02)
neither disagree nor agree
9% (.04) 7% (.04)
agree
52% (.07) 39% (.07)
strongly agree
34% (.06) 52% (.08)

O+I
18% (.07)
29% (.09)
29% (.09)
25% (.08)
7% (.05)
21% (.08)
25% (.08)
46% (.09)
82% (.07)
4% (.04)
14% (.07)
21% (.08)
45% (.09)
10% (.06)
24% (.08)
7% (.05)
10% (.06)
34% (.09)
48% (.09)
10% (.06)
24% (.08)
17% (.07)
48% (.09)
14% (.06)
10% (.06)
10% (.06)
66% (.09)
7% (.05)
7% (.05)
28% (.08)
59% (.09)
14% (.06)
7% (.05)
55% (.09)
24% (.08)
7% (.05)
3% (.03)
41% (.09)
48% (.09)

Difference within studyarms
BM
p=.661
8% (.04)
31% (.07)
39% (.07)
22% (.06)
p=.996
4% (.03)
18% (.06)
37% (.07)
41% (.07)
p=.715
84% (.05)
4% (.03)
12% (.05)
p=.113
14% (.05)
34% (.06)
23% (.06)
29% (.06)
p=.422
5% (.03)
7% (.03)
50% (.07)
38% (.06)
p=.761
18% (.05)
21% (.05)
16% (.05)
45% (.07)
p=.173
7% (.03)
4% (.02)
27% (.06)
63% (.06)
p=.418
9% (.04)
18% (.05)
13% (.04)
61% (.07)
p=.046*
16% (.05)
23% (.06)
43% (.07)
18% (.05)
p=.556
4% (.02)
9% (.04)
45% (.06)
43% (.07)
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Post Intervention
O
O+I

differecen between study arms

difference between baseline and post intervention
BM ChangeO change O+I change

p=.517
10% (.05)
30% (.07)
40% (.08)
20% (.06)

7% (.05)
54% (.09)
25% (.08)
14% (.07)

13% (.05)
23% (.07)
33% (.07)
33% (.07)

11% (.06)
29% (.09)
29% (.09)
32% (.09)

p=.000*

p=.005*

p=.005*

p=.006*

p=.020*

p=.001*

p=.000*

p=.005*

p=.000*

p=.611

p=.076

p=.165

p=.265

p=.752

p=.004*

p=.000*

p=.000*

p=.407

p=.000*

p=.313

p=.232

p=.000*

p=.039*

p=.033*

p=.000*

p=.151

p=.089

p=.016*

p=.460

p=.390

p=.703

p=.662
71% (.07) 79% (.08)
5% (.03) 4% (.04)
24% (.07) 18% (.07)
p=.723
20% (.06)
39% (.07)
27% (.07)
14%(.05)

14% (.06)
38% (.09)
28% (.08)
21% (.08)

9% (.04)
11% (.05)
39% (.07)
41% (.07)

10% (.06)
7% (.05)
55% (.09)
28% (.08)

11% (.05)
27% (.07)
20% (.06)
41% (.07)

10% (.06)
31% (.09)
31% (.09)
28% (.08)

p=.751

p=.500

p=.113
5% (.03) 14% (.06)
9% (.04) 17% (.07)
27% (.07) 7% (.05)
59% ( .07) 62% (.09)
p=.845
9% (.04)
23% (.06)
11% (.05)
57% (.07)

14% (.06)
24% (.08
3% (.03)
59% (.09)

9% (.04)
25% (.07)
57% (.07)
9% (.04)

10% (.06)
28% (.08)
59% (.09)
3% (.03)

p=.383

p=.085
0

0
5% (.03) 14% (.06)
70% (.07) 41% (.09)
25% ( .07) 45% (.09)

Table 4.4 depicts differences between arms at baseline and post-intervention, with statistical significance differences only in fruit
and vegetable servings. Baseline significant (p=.034) and post-intervention significance (p=.02). Differences between pre-post
across study arms are significant and reflected in fruit and vegetable serving (p=.04) and total beverage calories (p=.001). Water
grams and sugar-sweetened beverage calories did not show significance at baseline, post, or pre-post differences across study arm
comparisons.

Table 4.4 Mean Pre and Post Dietary Intake Across Study Arms

Water Grams
Total Beverage Calories
Sugar Sweetened Beverage Calories
Fruit and Vegetable Servings

BM
77 (88.21, 266.96)
353.29 (269.21, 437.22)
187.62 (121.02, 254.03)
1.92 (.46, 2.36)

Baseline
O
199.31 (56.72, 144.21)
240.79 (167.81, 314.23)
112.07 (67.77, 156.26)
1.83 (.51, 2.15)

Difference Between
arms at baseline
O+I
125.97 (95.81, 522.09)
410.08 (197.19, 622.97)
207.72 (108.56, 306.88)
3.56 (.73, 3.39)

p=.258
p=.751
p=.96
p=.034*
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BM
76.85 (25.13, 128.57)
604.24 (490.49, 718.07)
205.75 (141.75, 269. 72)
1.27 (.99, 1.54)

Post Intervention
O
114.61 (43.95, 185.25)
546.67 (399.06, 694.28)
205.89 (122.48, 289.30)
2.17 (.86, 1.47)

Difference
Between Arms
post intervention Difference pre-post across study arms
O+I
108.71 (14.12, 202.22)
514.58 (366.99, 662.13)
170.04 (80.05, 260.04)
4.74 (1.21, 2.26)

p=.475
p=.349
p=.572
p=.02

p=.98
p=.001*
p=.123
p=.04*

Table 4.5 depicts a relationship between meal preparation and planning effects on dietary
intake. A linear regression model describes high versus low planner behaviors. They utilized
traits such as making shopping lists, looking in the refrigerator or cupboards, and making lists
before shopping. A second linear regression model based on table 3 results describes high
versus low list-making behaviors, citing traits that plan meals, feels important to plan, and
more frequently plan meals before shopping behaviors.
Table 4.5 Meal Preparation and Planning Effect on Dietary Intake

Water Grams
Total Beverage Calories
Sugar Sweetened Beverage Calories
Fruit and Vegetable Servings

Planning (high vs low)
.128 (-.51, .77)
.29 (.14, .44)*
.14 (-.05, .33)
.57 (-.52, 1.66)

Group 1 - Makes a shopping list; Looks in fridge; and Makes a list
Model - linear regression with high vs low planners

Water Grams
Total Beverage Calories
Sugar Sweetened Beverage Calories
Fruit and Vegetable Servings

List Makers (high vs low)
.007 (-.63, .64)
.31 (.16, .45)*
.14 (-.05, .34)
.60 (-.49, 1.70)

Group 2 - Plans meals; Important to plan; Frequency of meal planning
Model - linear regression with high vs low list makers
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CHAPTER 5. DISCUSSION
5.1 Study Overview
This first pilot study examined the relationship between online shopping and a direct
nudge education-based intervention focused on increasing fruit and vegetable purchasing. This
study investigated how behavioral nudges with education assistance can help rural, urban, and
Supplemental Nutrition Assistance Program (SNAP) residents purchase more fruits and
vegetables. The role of this project within the intervention was to understand how meal
planning and meal preparation may have changed because of participating in the intervention
and subsequent dietary intake.
The specific study aims for this intervention included:
1. To examine the meal planning and meal preparation habits in an online shopping
intervention.
2. Determine if an online shopping intervention improved meal planning and meal
preparation skills.
3. Examine how meal planning and meal preparation is associated with dietary intake.
Our survey results help inform how an online shopping intervention can improve
individual level skills for meal planning and meal preparation. Changes in meal planning and
meal preparation differences between baseline and post show significant differences.
The central hypothesis of this study is that those participating in an online shopping
intervention will improve meal planning and meal preparation skills and habits. The results
from this study confirm with significance the difference between baseline and post intervention
for the online intervention. Our results suggest that although the intervention improved intake
of fruits and vegetables, the skills of meal planning did not directly improve dietary intake.
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However, our study was not designed to test for meal planning as an intermediary variable and
thus future studies need to be powered to detect these effects.

5.2 Changes in Meal Planning and Meal Preparation
In the present study, online shopping with and without nutritional nudges was
associated with changes in meal planning and preparation habits. All groups had significant
differences in survey response after completing the 8-week intervention. Surveyed responses
may reflect on small incremental changes over a short time, and others have reported similar
findings of meal planning and preparation changes in a short time frame.
In two separate meal planning interventions at worksites, Zeratski et al. (2018) and
Hayes et al. (2021) use meal planning to improve diet quality. One to reduce barriers, the other
to increase healthy weight loss outcomes. Zeratski et al. focused on increased nutritional
knowledge, confidence, increased daily intake of F&V, and an increased number of meals
prepared at home (32). In contrast, Hayes et al. looked at the relationship between meal
planning and exercise as predictors of weight loss (33). Both studies concluded increases in
fruit and vegetable consumption are associated with meal planning (32,33). Delivery of
nutritional education coursework that focused on teaching planning behaviors and
identification of possible barriers was considerably different from the nudges O+I participants
in our study received. Worksite nutritional education consisted of either group coursework at
the beginning of their six-week study in the case of Zeratski et al. or 40 weeks of 1-hour
counseling in the case of Hayes et al (32, 33). Zeratski et al. participants met 80% of
recommended F&V guidelines post-intervention and many maintained these results at six-
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month follow-up (32). No follow-up on performed in the Hayes et al. study or this current
study.
This current study did not have weight loss as a variable to measure. Still, it highlights
its utility in other study designs as weight loss is often used in healthcare-related studies,
particularly in clinical and community research interventions. Hayes et al.'s study results on
meal planning & preparation behaviors are consistent with other research on increased fruit
and vegetable consumption. There is a noticeable decline in participant engagement during
both study timelines, like our study.
Other studies like that of Hansen et al. (2019) focused on meal planning and preparation
behaviors among first-year college students to prevent the rise in BMI (33). They used meal
planning and preparation behaviors as a predictor for F & V consumption. While our study did
not directly measure F&V consumption, we relied on self-reported food frequency from a 30day recall (National Cancer Institute Screener) before starting the study, following the eightweek intervention, as did Hansen et al. Except Hansen et al. focused on participants' current
cooking and planning habit approach that is not intervened upon and utilizes self-efficacy traits
like following recipes and self-regulation of healthful diet cues.
The finding outlined by Ducrot et al. agrees with the prior mentioned studies on
increased F&V consumption with meal planning and preparation habits, citing the frequency
of planning meals ahead of time, grocery shopping, and cooking (42). The current study
intervention did affect meal planning and meal preparation. Those in the online or online plus
intervention reported an increase in meal planning and meal preparation skills as a difference
between baseline and post intervention.
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Previous research has indicated that meal planning, and preparation skills are
significantly associated with increased F & V consumption and other related behaviors (3235). These other associated behaviors include cooking more frequently, cooking with greater
skill, and practicing meal planning behaviors (32,33,35). Studies focused on meal planning to
reduce barriers and improve diet quality cited improved nutritional knowledge, confidence,
and increased frequency of preparing healthy meals (32). Confidence in meal planning and
frequency of planning behaviors were also significant for our study.
Ranjit et al. (2020) examined factors relating poor diet quality to food insecure
populations, with results encouraging focusing interventions on specific behaviors in foodinsecure populations. Self-efficacy for healthy eating, self-efficacy to plan meals with
vegetables, and utilizing stages of change approach for fruit and vegetable consumption,
further support the need for studies like ours to increase awareness of meal planning and
preparation behaviors.
To our knowledge this is one of the first studies to address this construct within the
online shopping space. Previous research has found that in general online shopping has
produced favorable results related to decreasing impulse purchases and improvements in
purchases of fruits and vegetables (36,37). Practices like the pre-filled carts or other studies
nutritional text and Facebook nudges both successfully nudged these populations (36). Similar
finding using suggestive default filled carts, online individuals change options over half their
carts for healthy alternative when receiving educational nudges rather than pre-filled only.
Alternatively, Mauch et al (2021), looks at the application of online shopping apps
(37). The emphasis is now on retailers to incorporate planning and preparation behaviors that
were associated with higher F &V characteristics: meal plans, generating shopping lists, as
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well as assistance on other features like barcode scanners, and integration with-internet-based
shopping usability. Our study did not utilize additional planning components beyond the online
store purchasing platform and message based nutritional nudges. This could re-enforce not
only the characteristics of those individuals that use online shopping for meal planning and
preparation habits, but outlines what key steps are needed to improve access for others.
Meal preparation and planning effect on dietary intake has no research precedence in
utilizing online grocery shopping to shape meal planning and preparation and its impact on
dietary intake. Suggestions for explaining this may further support the intersecting relationship
from perceived environment and individuals’ behaviors. Planning and preparation skills take
time to develop into a behavior. Similarly, eating patterns could likewise be a developed skill.
The intervention tracked F&V purchases as a portion of the total bill of goods sold. Tracking
these purchases for eight weeks can reflect participants' diet during this time.
5.3 Dietary Intake with Online Shopping
Our secondary outcome was improved dietary intake within the online intervention
because of meal planning. Our result points to how online shopping improved fruit and
vegetable intake. Previous studies have found increased F&V purchasing (32-35), while others
have made a note about online purchasing barriers that would prohibit or reduce F&V
purchasing (41, 42).
Zatz et al. (2021) results indicated a higher purchase level of F&V online when
compared to instore over 44 weeks. The study also noted that 44% more was purchased online
than in-store and more items (38). MyPlate staples items of 55% were purchased online,
whereas 44.4% were purchased in-store (38). A direct comparison for the MyPlate staples
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cannot be confirmed from our current results, due to only tracking F&V purchases or that it
matches up to the 19% for fruits, vegetables, beans, and nuts that Zatz reports (38).
However, earlier research that reports spending more are not considered significant in
this current study as dollar values of total bill of sales is roughly equal when O+I shoppers
purchased online versus instore. The fruit purchase values were also insignificant findings as
they were with $3 of one another when comparing online to instore. Barriers to online shopping
have been noted in various online shopping studies, often from focus group or simulations with
SNAP and WIC recipients (41, 42).
The current study did not have a component that observed participants perceived
barriers and benefits, but Pitts et al (2020) outlines many of the concerns food insecure
populations may face when shopping online. In an online vs instore simulated shopping
experience; barriers such as: Distrust of shopper in selecting quality items (i.e., Quality of
F&V, meats, and dairy products), associated fees, difficulty finding “deals” online. Benefits
include reduced impulse purchasing whether considered unhealthy or sale items, ease of use,
time savings, and convenience due to transportation concerns (41).
The findings of Rogus et al. (2019) observations from focus groups about the perceived
concerns of online shopping with SNAP participants in rural New Mexico agree with Pitts et
al observations about online shopping barriers. It was noted by Rogus et al. that many of the
perceived barriers to online shopping come from individuals that are unaware that groceries
can be purchased online or that lack experience with online shopping and lack interest in
purchasing groceries online (42). Additionally, the focus groups with no interest in online
grocery shopping mentioned different special populations that could benefit from online
grocery shopping (42). Perceptions of online shopping as customers' hesitant to purchase fresh
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produce (41) and SNAP recipients not having adapted to online shopping (42) will continue to
be explored in our follow-up study about online shopping as a SNAP recipient.
The current study utilized real-life customer purchasing habits in an in-store or online
grocery setting, while often the only alternatives are simulations, like Coffino et al. (2020)
which noted that default-filled carts used as nutritional nudges appeared to improve nutritional
quality for budget-concerned shoppers when shopping online. The current study showed
significance in F& V servings as a difference between arms at baseline (p=.034*) and post
interventions (p=.02*). In addition, the difference pre-post across study arms from F&V
serving (p=.04*) as well as total beverage calories. This would confirm the findings of other
studies that online shopping nudges create more healthful choices, even in a low nutritional
literate population (40). Coffino et al. results in exchanges in refilled carts that participants
exchanged for an overall increase nutritionally with more F&V, reduction in total calories, fat,
and salt (40).
After comparison of the research around meal planning and preparation, as well as
dietary intake with online shopping, the last component in our study can be examined meal
preparation and planning and its effect on dietary intake. Results from this study indicate based
on factorial analysis that there were suggested clustering of traits among planning behaviors
(makes a shopping list, looks in fridge, and frequency of list making) as well as preparation
behaviors (plans meals, important to plan meals, and frequency of meal planning). These traits
would suggest that there could be significant findings related to dietary intake, however this is
not what was observed in our current study.
Suggested reasons for why meal planning, and preparation behaviors are not significant
in increase fruit and vegetable serving, maybe explained by Hollis-Hansen et al. (2018) looking
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at future planning skills with online shopping. They highlighted the potential for reducing
energy intake when online shopping to reduce calories and increase health outcomes. Using
practices like Episodic Future Thinking (EFT), which is an intervention method that uses
prospective thinking (39). This method is a way of planning ahead for improved future health
outcomes. Examples often include simulations in which mothers’ shop online for their
household (39). Results from Hollis-Hansen et al indicate that this technique aids in the
reduction of total calories and macronutrients, thus contributing as an effective nutritional
nudge for online shopping. EFT limitations online, may be like online shopping experiences
as participants are unable to visualize aspects of this meal planning technique (38). Challenges
in meal planning and preparation on diet quality are a lot like the EFT method as it takes time
to develop before statistically significant results can occur. The current study was a relatively
short time frame of 8 weeks for long-term results to occur in online shoppers. Other areas of
interest for future research may include additional nutritional nudges that are built with the
grocery platforms themselves or geographically specific to meet the needs of rural, urban, and
SNAP populations.

5.4 Recommendations for Future Research
The scope of this study focused on fruit and vegetable consumption based online
intervention status. There were many questions asked during the study both before and after.
Additionally, many new questions have arisen because of this research study. How can people
overcome when it comes to brick-and-mortar or online shopping? Such as the impacts of online
shopping and its barriers with SNAP, supply-chain shortages during COVID-19 or the impacts
to those participants and its influences on their behavioral choices of meal planning and
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preparation? But also, what efforts could be made to online shopping apps or delivery/pick-up
changes to improve access and availability to all online purchasers? Future research can help
answer many of these questions, not only from the perspective of the consumer, but also from
local retailers trying to grow business in online platforms and competing for market shares
with larger retailers.
When asked about home food preparation, O+I participants in the Facebook group,
expressed that they had taken up learning to cook or cooking at home more since restaurants
in their area were closed. While others talked about how their meal patterns had changed due
to restrictions in going out, they noted these changes as out of their normal routine and meal
pattern. Advances in online shopping platforms and delivery methods driven by the impacts of
Covid-19 will aid in assessing other barriers to accessing healthy food and food assistance.
Future intervention that focuses on more qualitative lessons learned could aid in putting online
shopping in the hands of many more people and potentially improve their overall quality of
life.

5.5 Strengths and Limitations
The strengths of this study were a large, diverse sample of participants from three
different states that represent both rural and urban groups as well as SNAP participants in those
areas. The goal of three-hundred participants recruited was not met, based on our power
analysis. However, the study arms were nearly equally balanced before and after
randomization into intervention groupings. The use of comprehensive validated tools for fruit
and vegetable evaluation, beverage, and meal planning/preparation surveys. The last strength
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of this study is the partnership with cooperative extension agents and Plate It up! Kentucky as
they were critical in the recruiting and online intervention material process.
The main types of challenges of this pilot study first include communication: EZ-text
software issues limited participant responses to the research study team members—hindering
recruiting and scheduling efforts. A second challenge was retaining participants during this
study due to participants' ability to OPT-OUT from the study using stop codes, exiting the
study without notification. Few individuals informed us before withdrawing. Their reasons
consisted of time commitment to sending receipts or online shopping, starting a new job, or
didn't like using online shopping features. A third challenge was receipt tracking by getting
returned grocery receipts from participants or quality receipt images that were complete, easy
to read, and not duplicate recipes during the 8-weeks. Lastly, participant interactions some
rural participants with access to had difficulty participating in online shopping due to cellular
data coverage.
While asking questions about not just the challenges shoppers faced but also utilizing the
nutritional nudges, the online intervention (O+I) group Facebook engagement responses were
tracked. The messaging responses engaged individuals who interacted with graduate researcher
staff who liked recipes or commented on other participants' healthy meal ideas. Recipes on the
EZ text messages and Facebook posts were composed of affordable produce often on sale
during the study, helping reduce financial barriers. Engagement in this nutritional interaction
declined over the eight weeks, so it is unknown if participants improved shopping behaviors
or lost interest in responding to nudges.
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5.6 Public Health Implications
Residents in rural populations in Appalachian areas have increased risk of developing
a diet sensitive chronic disease during their lifetime. Economic shifts from loss of industry and
a decrease in rural populations further limit grocery access as stores close. Decreasing barriers
to online grocery shopping offers hope in areas that have few grocery store options by tailoring
to smaller markets that are direct to the customer. This assessment of meal planning and
preparation through nutritional nudges maybe a step in the right direction. More studies into
drivers on long-term behavioral change is needed. Online interventions that utilize nudges or
practical applications beyond the simulation phase that combines nudges and planning
behaviors that promote F&V could be the path to help reduce chronic health disparities.
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APPENDICES

APPENDIX 1. Baseline/Post Survey
We are conducting a research study to learn more about how your community and your habits may influence how
your grocery shop and your dietary intake. We are asking you to take part in a 30-minute survey about your dietary
and shopping habits, and some general information about yourself. You have previously agreed to participate in this
survey by signing a consent form. It is funded by the United States Department of Agriculture Hatch Fund and Share
Our Strength. If at any time you do not wish to participate in this survey, you may stop. You may also skip questions
that you are uncomfortable with answering. None of this information will be shared with your family members or
friends. All information is kept private among study staff. You will be compensated for your time: all participants will
receive a $50 gift card for each survey they participate in over the 12-week study intervention period.
Questions About You
Name: __________________________________________
Address: _____________________________________________
City: __________________________
Zip Code: ________________________
Phone Number: _____________________________
Email: __________________________________________
If unable to reach you at the number listed above, is there another number we can contact to get in touch with you (a
family member or friend)?
Option 1: ________________ Name: __________________
Option 2: ________________ Name: __________________
Height: _______ feet ______ inches

Weight: __________ pounds

Please select one answer for the questions below.
What is your preferred language?
• English
• Spanish
• Other ___________
What is your gender?
• Male
• Female
• Transgender male to female
• Transgender female to male
What is your age in years? ________________
How long have you been a resident in the current county?
• 1-3 years
• 4-7 years
• 8-10 years
• 10-20 years
• More than 20 years
Do you plan on moving to another county or out of the state in the next three years?
• Yes
• No
• Unsure
What is the highest grade of school you completed?
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• 6th grade or below
• 7th-8th grade
• 9th-11th grade
• High school graduate or GED
• Some college
• College graduate
What is your race?
• American Indian
• Asian
• Black or African American
• Hispanic or Latino
• White
• Unknown
• Other
What is your annual household income before COVID-19?
• Less than $20,000
• $21,000-$49,999
• $50,000-$69,999
• $70,000-$99,999
• More than $100,000
What is your household income currently?
• Less than $20,000
• $21,000-$49,999
• $50,000-$69,999
• $70,000-$99,999
• More than $100,000
How many members of your household, including yourself, are over the age of 18? ________
How many children less than 18 years of age live in your household? ________
Number of children ages 0-5 living in household: ________
Number of children 6-17 living in household: ________
•
•
•

Have you been diagnosed with a health concern in the last year that influenced your diet?
Yes
No

In the past month, did you or any member of your household receive SNAP (Supplemental Nutrition Assistance
Program) benefits or food stamps?
• Yes
• No
If yes, did you participate in SNAP before COVID-19?
• Yes

No

In the past month, did you or any member of your household receive WIC (Women, Infants and Children), food from
your child/children’s school, Pandemic EBT benefits, unemployment benefits, or other services that provide financial
or food support? [Select all that apply]
¨ WIC
¨ Food from school (meals eaten at school, meals delivered/picked up from school, or groceries from school)
¨ Pandemic EBT (SNAP benefits that were newly provided during the pandemic to families whose children
qualified for free or reduced-price meals)
¨ Unemployment benefits
¨ Other: ________________________
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If yes, did you or your child/children participate in WIC or receive free/reduced price meals from school before
COVID-19?
• Yes
• No
Have you received any other food assistance not listed above in the past month (i.e., food basket distribution
programs, drive through food drops, food pantries, or food banks)?
• Yes
• No
If yes, did you receive this type of food assistance before COVID-19?
• Yes
• No
If yes, when getting your foods at the food pantry, do you usually:
• Select your own foods
• Have someone select your foods for you
• Receive a pre-packaged bag, but are able to replace items
• Receive a pre-packaged bag, but are not able to replace items
How often do you use Facebook?
• Never
• 1-2 times per month
• 1-2 times per week
• Daily
In general, how often do you currently shop online for goods and products using the internet?
¨ Never
¨ Rarely (1-3 times/month)
¨ Sometimes (4-5 times/month)
¨ Often (1-3 times/week)
¨ Always (4+ times/week)
Before the COVID-19 pandemic, had you ever purchased fresh food (fruit, vegetables, meat, dairy) items online to
be delivered to your home? i.e., grocery click list such as Kroger, Target, Amazon Fresh, other food delivery service
etc.
¨ Never
¨ Rarely (1-3 times/month)
¨ Sometimes (4-5 times/month)
¨ Often (1-3 times/week)
¨ Always (4+ times/week)
Since and during the COVID-19 pandemic, have you ever purchased fresh food (fruit, vegetables, meat, dairy)
items online to be delivered to your home? i.e., grocery click list such as Kroger, Target, Amazon Fresh, other food
delivery service etc.
¨ Never
¨ Rarely (1-3 times/month)
¨ Sometimes (4-5 times/month)
¨ Often (1-3 times/week)
¨ Always (4+ times/week)
Before the COVID-19 pandemic, had you ever purchased shelf-stable food items online to be delivered to your
home? i.e., grocery click list such as Kroger, Target, Amazon Fresh, other food delivery service etc.
¨ Never
¨ Rarely (1-3 times/month)
¨ Sometimes (4-5 times/month)
¨ Often (1-3 times/week)
¨ Always (4+ times/week)
Since and during the COVID-19 pandemic, have you ever purchased shelf-stable food items online to be delivered to
your home? i.e., grocery click list such as Kroger, Target, Amazon Fresh, other food delivery service etc.
¨ Never
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¨
¨
¨
¨

Rarely (1-3 times/month)
Sometimes (4-5 times/month)
Often (1-3 times/week)
Always (4+ times/week)

Before the COVID-19 pandemic, had you ever shopped online for groceries for pick up at a grocery store that
included fresh and shelf-stable food items? i.e., Kroger, Food City, Walmart
¨ Never
¨ Rarely (1-3 times/month)
¨ Sometimes (4-5 times/month)
¨ Often (1-3 times/week)
¨ Always (4+ times/week)
Since and during the COVID-19 pandemic, have you ever shopped online for groceries for pick up at a grocery
store that included fresh and shelf-stable food items? i.e., Kroger, Food City, Walmart
¨ Never
¨ Rarely (1-3 times/month)
¨ Sometimes (4-5 times/month)
¨ Often (1-3 times/week)
¨ Always (4+ times/week)
Do you have a cell phone that receives text messages?
• Yes
• No
If your cell phone receives text messages, how comfortable are you texting?
• Very uncomfortable
• Uncomfortable
• Neutral
• Comfortable
• Very comfortable
The next two questions ask about the meals you and your family eat during a typical week (including the weekend).
Select the answer below that most applies to you.
3. Thinking about a typical week (including the weekend), about how many times does your family eat a homeprepared meal for dinner? For example, a meal made from scratch using fresh, canned, or frozen ingredients (not
including fully prepared food items such as frozen meals; frozen pizza; rotisserie chicken) or leftovers from another
home-prepared meal. Please do not include frozen or boxed meals, which only require heating up to serve.
¨
¨
¨
¨
¨
¨
¨
¨

0 times per week
1 time per week
2 times per week
3 times per week
4 times per week
5 times per week
6 times per week
7 times per week

4. Thinking about a typical week (including the weekend), about how many times does your family eat a frozen or
boxed meal for dinner? For example, frozen pizza, mac-n-cheese, or microwave meals.
¨
¨
¨
¨
¨
¨
¨

0 times per week
1 time per week
2 times per week
3 times per week
4 times per week
5 times per week
6 times per week
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¨ 7 times per week
Food Purchasing and Preparation
The next few questions are going to ask about purchasing habits and food preparation.
What is the main reason you shop at this grocery store? Is it because of [select up to two that apply]:
¨ Price
¨ Location
¨ Quality of products
¨ Variety of products
¨ Accept EBT card/SNAP benefits
¨ Other

The following question is about in-store grocery shopping. Please mark how much you
agree or disagree with the following statements about the in-store grocery shopping options
that are available to you at the store you conduct most of your in-person shopping using
your EBT card:
Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

The food prices are
affordable
I am satisfied with the
quality of the fruits and
vegetables
The food items I
want/need are available
It is easy for me to get to
the grocery store when I
need to
I feel comfortable using
my EBT card at the
grocery store

The following question is about online grocery shopping preferences and habits. Please
mark how much you agree or disagree with the following statements about online options
where you currently shop online.
Strongly
Disagree

Disagree

Neutral

The food prices are
affordable
I am satisfied with the
quality of the fruits and
vegetables
The food items I
want/need are available
online
I have access to a
reliable internet
connection that allows
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Agree

Strongly
Agree

Not
applicable

me to purchase
groceries online
The online grocery sites
are difficult for me to
use
It takes too long to
search for specific
products or labels
online
The website makes it
easy for me to identify
the groceries that are
eligible to be purchased
with my SNAP benefits
I have the option to
have my groceries
delivered to me
Delivery or pick-up
(curbside or in-store)
times are not
convenient
Delivery fees make me
less likely to order
groceries online
Minimum purchasing
requirements make me
less likely to order
groceries online
I feel my privacy and
confidentiality are
protected if I use my
SNAP benefits online
Ordering online saves
time
I have a credit or debit
card to cover any
additional expenses that
my SNAP benefits
don’t cover
I feel comfortable using
my EBT card online
On a scale of 1-5 with 1 being ‘I definitely cannot’ and 5 being ‘I definitely can’, please respond to the following
question: Thinking about all the places you shop in-person or online, how much would you say you can get the
groceries you need and want right now?
¨ 1 – I definitely cannot get the groceries I need and want
¨ 2 – I sometimes do not get the groceries I need and want
¨ 3 – Neutral
¨ 4 – I usually can get the groceries I need and want
¨ 5 – I definitely can get the groceries I need and want
The next two questions ask about grocery shopping. Select the answer below that most applies to you.
How often do you plan meals before you go grocery shopping?

¨ Never
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¨
¨
¨
¨

Rarely
Sometimes
Often
Always

How often do you use a shopping list when you go grocery shopping?
¨
¨
¨
¨
¨

Never
Rarely
Sometimes
Often
Always

The next five questions ask about meal planning. Please select the answer that most applies to how much you
personally disagree or agree with the following statement. (added to post-survey)
Are you the person who usually prepares the meals in your household?
¨ Yes
¨ No
¨ I split it with other household member(s)
Planning meals before I go grocery shopping takes too much time.

¨
¨
¨
¨
¨

Strongly disagree
Disagree
Neither disagree nor agree
Agree
Strongly agree

I am confident that I can plan meals before I go grocery shopping.
¨
¨
¨
¨
¨

Strongly disagree
Disagree
Neither disagree nor agree
Agree
Strongly agree

How often do you plan your meals before you shop for groceries?
¨ Never
¨ Rarely (about 20% of the time)
¨ Sometimes (about 40% of the time)
¨ Often (about 60% of the time)
¨ Usually (about 80% of the time)
¨ Always
How often do you look in the refrigerator or cupboard to see what you need before you go grocery shopping?
¨ Never
¨ Rarely (about 20% of the time)
¨ Sometimes (about 40% of the time)
¨ Often (about 60% of the time)
¨ Usually (about 80% of the time)
¨ Always
How often do you make a list before you go grocery shopping?
¨ Never
¨ Rarely (about 20% of the time)
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¨
¨
¨
¨

Sometimes (about 40% of the time)
Often (about 60% of the time)
Usually (about 80% of the time)
Always

It is important to me to plan meals before I go grocery shopping.
¨
¨
¨
¨
¨

Strongly disagree
Disagree
Neither disagree nor agree
Agree
Strongly agree

Planning meals before I go grocery shopping would help me/my family cook meals at home.

¨
¨
¨
¨
¨

Strongly disagree
Disagree
Neither disagree nor agree
Agree
Strongly agree

Thinking back over the last week (seven days), did you purchase any: fast food, carry-out, delivery food, or prepared
food from a deli? Prepared foods from a deli include ready-to-eat foods from a grocery store deli department, such as
rotisserie chicken, pizza, sandwiches, and salads from a salad bar.
• Yes
• No
How many times in the last week (seven days), did you purchase fast food, carry-out, delivery food, or prepared food
from a deli?
• None
• 1-3 times
• 4-6 times
• 7 or more times
In the last 30 days, which of these statements best describes the food eaten in your household?
• Enough of the kinds of food I/we wanted to eat
• Enough, but not always the kinds of food I/we wanted to eat
• Sometimes not enough to eat
• Often not enough to eat
“The food that I/we bought just didn’t last, and I didn’t have money to get more.” Was that often, sometimes, or never
true for you/your household in the last 30 days?
• Often true
• Sometimes true
• Never true
• Don’t know or refused
“I/we couldn’t afford to eat balanced meals.” Was that often, sometimes, or never true for you/your household in the
last 30 days?
• Often true
• Sometimes true
• Never true
• Don’t know or refused
In the last 30 days, did you or other adults in your household ever cut the size of your meals or skip meals because
there wasn’t enough money or food?

39

•
•
•

Yes
No
Don’t know

If yes to the last question, how often did this happen?
• Almost every week
• Some weeks but not every week
• Only 1 or 2 days
• Don’t know
In the last 30 days, did you ever eat less than you felt you should because there wasn’t enough money for food?
• Yes
• No
• Don’t know
In the last 30 days, were you ever hungry but didn’t eat because there wasn’t enough money for food?
• Yes
• No
• Don’t know
“(I/We) couldn’t provide (my/our) child/the children a balanced meal, because (I/we) couldn’t afford that. Was that often,
sometimes, or never true for (you/your household) in the last 30 days?
[ ] Often true
[ ] Sometimes true
[ ] Never true
[ ] DK or Refused
"(My/Our child was/The children were) not eating enough because (I/we) just couldn't
afford enough food." Was that often, sometimes, or never true for (you/your household)
in the last 30 days?
[ ] Often true
[ ] Sometimes true
[ ] Never true
[ ] DK or Refused

Fruits and Vegetables
The following questions ask about how often you eat fruits and vegetables.
Think about all the fruits and vegetables that you ate last month. Include those that were: raw and cooked, eaten as
snacks and at meals, eaten at home and away from home (restaurants, friends, take-out), and eaten alone and mixed
with other foods.
Choose the best answer for each question. Mark only one response for each question.
1. Over the last month, how many times did you drink 100% juice such as orange, apple, grape, or grapefruit juice?
Include juice you drank at all mealtimes and between meals.
DO NOT COUNT fruit drinks like Kool-Aid, Hi-C, lemonade, Sunny-D, or cranberry juice drink.
Never
(Go to
Question
2)

1-3
times
last
month

1-2
times
per
week

3-4
times
per
week

5-6
times
per
week

1 time
per day

2 times
per day

3 times
per day

4 times
per day

5 or
more
times
per day

1a. Each time you drank 100% juice, how much did you usually drink?
Less than ¾ cup
(less than 6 ounces)

¾ cup to 1 ¼ cup
(6 to 10 ounces)

1 ¼ to 2 cups
(10 to 16 ounces)
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More than 2 cups (more
than 16 ounces)

2.

Over the last month, how many times did you eat fruit? Count any kind of fruit – fresh, canned, and frozen. DO
NOT COUNT juices. Include fruit you ate at mealtimes and for snacks.
Never
(Go to
Question
3)

1-3
times
last
month

1-2
times
per
week

3-4
times
per
week

5-6
times
per
week

1 time
per day

2 times
per day

3 times
per day

4 times
per day

5 or
more
times
per day

2a. Each time you ate fruit, how much did you usually eat?
Less than
1 medium fruit
(Less than ½ cup)
3.

1 medium fruit
(About ½ cup)

More than
2 medium fruits
(More than 1 cup)

2 medium fruits
(About 1 cup)

Over the last month, how often did you eat lettuce salad (with or without other vegetables)?
Never
(Go to
Question
4)

1-3
times
last
month

1-2
times
per
week

3-4
times
per
week

5-6
times
per
week

1 time
per day

2 times
per day

3 times
per day

4 times
per day

5 or
more
times
per day

3a. Each time you ate lettuce salad, how much did you usually eat?
About ½ cup
4.

About 1 cup

About 2 cups

More than 2 cups

Over the last month, how often did you eat French fries or fried potatoes?
Never
(Go to
Question
5)

1-3
times
last
month

1-2
times
per
week

3-4
times
per
week

5-6
times
per
week

1 time
per day

2 times
per day

3 times
per day

4 times
per day

5 or
more
times
per day

4a. Each time you ate French fries or fried potatoes, how much did you usually eat?
Small order or less
(About 1 cup or less)
5.

Medium order
(About 1 ½ cups)

Large order
(About 2 cups)

Super-Size order or more
(About 3
cups or more)

Over the last month, how often did you eat other potatoes? Count baked, boiled, and mashed potatoes, potato
salad, and white potatoes that were not fried.
Never
(Go to
Question
6)

1-3
times
last
month

1-2
times
per
week

3-4
times
per
week

5-6
times
per
week

1 time
per day

5a. Each time you had these potatoes, how much did you usually eat?
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2 times
per day

3 times
per day

4 times
per day

5 or
more
times
per day

1 small potato or less
(About ½ cup or less)
6.

1 medium potato
(½ to 1 cup)

1 large potato
(1 to 1 ½ cups)

2 medium potatoes
or more (1 ½ cups
or more)

Over the last month, how often did you eat cooked dry beans? Count baked beans, bean soup, refried beans,
pork and beans, and other bean dishes.
Never
(Go to
Question
7)

1-3
times
last
month

1-2
times
per
week

3-4
times
per
week

5-6
times
per
week

1 time
per day

2 times
per day

3 times
per day

4 times
per day

5 or
more
times
per day

6a. Each time you ate these beans, how much did you usually eat?
Less than ½ cup
7.

½ to 1 cup

1 to 1 ½ cups

More than 1 ½ cups

Over the last month, how often did you eat other vegetables?
DO NOT COUNT: lettuce salads, white potatoes, cooked dried beans, vegetables in mixtures, such as on
sandwiches, in omelets, casseroles, stews, stir-fry, soups, etc. or rice
COUNT: all other vegetables – raw, cooked, canned, and frozen – examples include cabbage, carrots, broccoli,
cauliflower, cucumber, tomatoes, etc.
Never
(Go to
Question
8)

1-3
times
last
month

1-2
times
per
week

3-4
times
per
week

5-6
times
per
week

1 time
per day

2 times
per day

3 times
per day

4 times
per day

5 or
more
times
per day

7a. Each time you ate other vegetables, how much did you usually eat?
Less than ½ cup
8.

½ to 1 cup

1 to 2 cups

More than 2 cups

Over the last month, how often did you eat tomato sauce? Include tomato sauce on pasta or macaroni, rice,
pizza, and other dishes.
Never
(Go to
Question
9)

1-3
times
last
month

1-2
times
per
week

3-4
times
per
week

5-6
times
per
week

1 time
per day

2 times
per day

3 times
per day

4 times
per day

5 or
more
times
per day

8a. Each time you ate tomato sauce, how much did you usually eat?
Less than ¼ cup
9.

About ½ cup

About 1 cup

More than 1 cup

Over the last month, how often did you eat vegetable soups? Include tomato soup, beef with vegetable soup, or
other soups made with vegetables.
Never
(Go to
Question
10)

1-3
times
last
month

1-2
times
per
week

3-4
times
per
week

5-6
times
per
week

1 time
per day

2 times
per day

3 times
per day

4 times
per day

5 or
more
times
per day

9a. Each time you ate vegetable soup, how much did you usually eat?
Less than 1 cup

1 to 2 cups

2 to 3 cups
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More than 3 cups

10. Over the last month, how often did you eat mixtures that included vegetables? Count foods such as
sandwiches, casseroles, stews, omelets, and tacos.
Never

1-3
times
last
month

1-2
times
per
week

3-4
times
per
week

5-6
times
per
week

1 time
per day

2 times
per day

3 times
per day

4 times
per day

5 or
more
times
per day

In a usual week, do you feel that you eat as many fruits and vegetables as you need?
a. Yes, I definitely do
b. Yes, I think so
c. I’m not sure
d. No, I don’t think so
e. No, I definitely do not

Beverage Questionnaire
In the past month, please indicate your response for each beverage type by marking an “X” in the box for “how often”
and “how much each time”
1. Indicate how often you drank the following beverages, for example, you drank 5 glasses of water per week,
therefore mark 4-6 times per week
2. Indicate the approximate amount of beverage you drank each time, for example, you drank 1 cup of water 2 times
per day, therefore mark 1 cup under “how much each time”

HOW MUCH EACH TIME (MARK ONE)

Bottled water
Tap water
100% fruit juice
(apple, orange,
grape)
Sweetened juice
(lemonade,
Sunny-D, KoolAid, Hi-C)
100% vegetable
juice (tomato, V8)
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20 fl. ounces
or more (2 ½
cups)

16 fl. ounces
(2 cups)

12 fl. ounces
(1 ½ cups)

8 fl. ounces
(1 cup)

Less than 6
fl. ounces
(¾ cup)

3+ times per
day

2 times per
day

1 time daily

4-6 times per
week

1 time per
week

Never (skip
to next)

Type of beverage

2-3 times per
week

Times
per
Week

Times
per Day

HOW OFTEN (MARK ONE)

Whole milk
Reduced fat milk
(2%)
Low-fat/fat-free
milk (1%, skim,
buttermilk)

Milk alternatives
(almond, soy,
coconut milk)
Soft drinks,
regular
Diet soft drinks
Sweet tea
Unsweet tea
Coffee, with
cream and/or
sugar
Coffee, without
cream and/or
sugar
Meal replacement
shakes/protein
drinks (Slimfast,
Spark,
Shakeology)
Artificially
sweetened drinks
(Crystal Light)
Energy drinks
(Red Bull,
Rockstar,
Monster, etc.)
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20 fl. ounces
or more (2 ½
cups)

16 fl. ounces
(2 cups)

12 fl. ounces
(1 ½ cups)

8 fl. ounces
(1 cup)

Less than 6
fl. ounces
(¾ cup)

3+ times
daily

1 time daily

4-6 times
weekly

2-3 times
weekly

1 time
weekly

Never (skip
to next)

Type of beverage

2 times daily

Times
per
Day

HOW MUCH EACH TIME (MARK ONE)

Times
per
Week

HOW OFTEN (MARK ONE)

APPENDIX 2. Online +Intervention Facebook Nudges Sample

45

APPENDIX 3. Example Facebook & EZ Text Messaging O+I Scheduled Nudges

Example of Nudges for O+I Participants: Sample from Week 4
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