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Abstract

Objective: To develop an informed, reliable data collection tool to code restaurants found within
the youth food environment.

Methods: Registered Dietitians were surveyed and academic literature review was reviewed to
determine health centric food environment features. Features were incorporated into an electronic
data collection tool. Inter-rater reliability was tested across coders of varying nutrition training on
all restaurants located within a half-mile of three high schools.

Results: Sixteen restaurant food environment codes were generated. Data collection had a mean
inter-rater reliability of 90.7% agreement (range=81.3-100%), suggesting that regardless of
nutrition training, the restaurant food environment can be reliability coded.

Conclusions: Academic and public health professionals can use this tool to collect reliable,

informed local restaurant food environment data.
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Over the last decade, national prevalence of childhood obesity has remained unchanged at
17%.1 This high rate of obesity among youth is problematic as childhood obesity is
associated with outcomes such as behavioral problems and low self-esteem during
adolescence, 23 as well as becoming an obese adult.* Given these problematic outcomes,
research aimed at decreasing the prevalence of obesity among youth is warranted.
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Recent obesity prevention efforts have begun to focus on environmental factors, such as the
community and consumer food environments.>~’ Early food environment research explored
food availability and its relationship with dietary patterns and weight status among adults.
8-11 More recently research has shifted to focus on youth populations given the high
prevalence of childhood obesity.12-16 Specifically, research has focused on the food
environment around schools,” as youth spend a large part of their day in and around
schools; however, results of these studies appear to be conflicting. Some research suggests
that having fast food restaurants near a school is associated with increased weight status
among students, 1819 while others find fast food restaurants to be associated with decreased
body mass index (BM1),20 or have no association with diet.21 Although it is not unexpected
to have conflicting findings given that the food environment field is still developing, it is
problematic as it implies discrepancies within the field exist.

When examining the food environment literature, there are key areas in need of
improvement. In particular, the food environment field has poor food outlet definitions, and
incomparable coding tools. Each missing or poorly reported definition is increasingly
concerning because without clear definitions others in the field will rarely produce similar
findings (if they exist) or be able to replicate study designs.?223 For example, clear
definitions often do not exist for some of the most commonly used terms within the
literature, such as fast food outlets. Some research defines fast food outlets by using pre-
determined codes from secondary sources such as Dun and Bradstreet data,8 while others
determine fast food as only top selling, internationally known franchises?124 or outlets
where food is ordered at a counter, payment is made prior to receiving food, there is a
limited wait staff, or outlets that maintain expedited foodservice times.25-28 Superficially,
each of these definitions may appear appropriate, yet closer consideration suggests otherwise
as each unique food outlet may offer different types of foods. A more specific and thoughtful
definitions of restaurants may provide a more detailed picture of youth’s complex food
environment.

Another limitation is that few studies examining food outlets use similar or comparable
tools. Currently, there are food environment coding tools that include as few as 3-10 outlet
classifications,29-31 while others include 77 classifications.32 Even though each tool may
provide unique information, the use of various coding tools across studies likely adds to the
variability in food environment findings. Additionally, of the studies describing food
environment coding tools, few report how tools were created or reliability of measures.
31,33-35 Wwithout knowledge of how a tool was developed or if the measures are reliable, it is
unclear if it appropriately measures the food environment.

Finally, a large proportion of food environment research to date has relied on secondary data
sources, such as government agencies, 36 private data collection companies,?1:37 or open
source databases.19:32 Using secondary sources can be cost-efficient, as fieldwork is not
required, yet it is often incomplete and contains errors due to rapid business turnover.38:39
Further, use of industry or governmental data lacks qualitative information on restaurant
features that are unique to each outlet, such as types of promotions available*® or
accessibility of foods and beverages within outlets,! both of which have been associated
with food choice among youth, suggesting that few studies may accurately represent the
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qualities of the food environment important for youth. Finally, recent research suggests that
the food environment is changing rapidly, suggesting that reliable, up-to-date information is
needed to appropriately understand the food environment.#2 For example between 2010 and
2015, there was a 22-30% increase in the number of stores with storefront food and
beverage availability on restaurants and grocery stores.2 This necessitates the development
and use of a tool that both considers qualitative aspects of the food environment and is able
to document the food environment reliably and efficiently.

Given the current field limitations on measuring the food environment, the purpose of this
study was to outline the methods and procedures required to create a reliable restaurant
environment coding tool that can be used to appropriately code restaurants over and above
what has been used in the food environment literature to date. Restaurants were chosen as
the primary focus of this study as the association between distance to and density of
restaurants and weight status is one of the most highly debated topics among food
environment experts.8:16:19.37.43-45 The study was deemed exempt by the Institutional
Review Board at The University of Texas at Austin.

Informing Tool Codes

Registered Dietitian (RD) survey.—The first step in tool development was to create
expert informed codes that would be used to measure the food environment. Registered
Dietitians (RDs) were chosen because they are nutrition experts that often have knowledge
of the food environment. Thus, to create expert informed codes, a survey that was created
and sent to a sample of 14 RDs with known interest in the food environment or in adolescent
dietary patterns. Participants were selected based on personal contacts known to be RDs. A
survey link was directly emailed to each possible participant. Each participant was also
allowed to forward the survey link to other RDs that may have been interested in
participating. The survey link was also posted on a Listserv for graduates of a The
University of Texas at Austin Coordinated Program in Dietetics. Participation for this survey
was voluntary and uncompensated.

The online survey included four questions. It was designed to collect information on what
RDs believed to be the most important qualities and factors for determining the healthfulness
of a restaurant. Additional items asked participants to describe a healthy diet, where they
currently resided, and confirmation of RD status. See Table 1 for all items and response
options included. The survey was open for two weeks. Once data collection was complete,
open-ended responses for each question were reviewed and grouped together based on
similarity. Codes were then developed based on responses within each group and included
on the data collection tool.

Overall, 20 RD responses were received during the two weeks the survey was open.
Participant RDs were located in Texas (n=7), New York (n=1), Pennsylvania (n=1),
Louisiana (n=1), lllinois (n=1), Canada (n=7), and Arizona (n=1). When asked to describe a
healthy diet, RDs largely cited themes of being “balanced” (n=11), “emphasis on
vegetables” (n=7), and including a “variety of foods” (n=4).
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Survey participants identified 113 total factors/qualities they believed to be important in
determining the healthfulness of a restaurant. Of the total responses, 27 were unique or not
repeated by another participant. The most common responses included the availability of
vegetables/vegetarian/vegan dishes (n=19), identification of food source/sustainable food
practices (n=13), and freshness/minimal processed (n=10). See Table 2 for detailed list of
factors/qualities reported by RDs.

Based on responses and the top factors/qualities suggested by RDs, five RD generated
variables were included on the final data collection tool. These included the availability of:
(1) unprocessed vegetables, (2) minimally processed foods, (3) vegetarian and vegan entrees,
(4) side salads, and (5) locally sourced or sustainable foods. Although RDs mentioned
additional factors and qualities, those were not included as they were less frequently
reported.

Food environment literature.—The second step in tool development was to review the
food environment literature to further support and refine codes informed by the RD survey.
The literature was also reviewed to identify gaps in codes from the RD survey may have
missed. Specifically, the literature was reviewed for qualities and features of restaurants that
previous research suggests may help explain how youth interact with their food environment.

All five RD generated codes were supported within the literature (See Table 3). For example,
similar to results from the RD survey, recent research suggests that availability of fruits and
vegetables is associated with increased consumption of these foods.#® Further, previous
research among youth suggests those who participate in farm-to-school programs, are more
likely to develop positive attitudes and beliefs towards foods.4’~4° This emphasis on farm-
to-table based food sourcing was also present within the RD student results. See Table 3 for
additional references for each RD survey generated item.

In addition to the five RD generated codes, 12 variables based on current findings within the
literature were included. Each additional code represented an area within the food
environment literature in need of further exploration. These included: (1) accessibility of
sugar sweetened beverages (SSBs), (2) availability of meal deals, (3) availability veggies
within meal deals, (4) availability of low-cost menus, (5) availability of kids menus, (6)
outdoor seating, (7) play area, (8) order location, (9) drive thru, (10) if the restaurant is good
for groups, (11) building maintenance (eg, visible building damage), and (12) landscaping
maintenance (eg, overgrown vegetation). Each variable was represented within the template
as a question or statement such as, “Describe access to free fountain drink refills,” or
“Where do you order and receive food?” See Table 3 for full list of variables, description,
response options, and variable justifications for the restaurant coding tool.

In sum, 17 total codes were included on the restaurant environment coding tool. Five were
based on results from the RD survey. Twelve were based on current findings within the food
environment literature. Due to problematic evaluation and interpretation across coders,
landscape maintenance was dropped from reliability testing, resulting in 16 variables being
testing for inter-rater reliability.
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Electronic Restaurant Coding Tool Creation

The third step in the study was to create a custom, electronic tool for data collection that
would incorporate all generated codes was created using FileMaker Pro and FileMakerGO.3!
First, a template was designed to incorporate all variables for this study including study
variables as well as pertinent variables from previous work examining the food environment.
31,50 The first variables to appear were those from the Outdoor MEDIA study such as school
ID, photo, and notes/description of the restaurant. This allowed for relevant data to be
imported and linked in the new coding database and provide contextual information to the
data collector. All additional study variables followed and were organized to allow data
collectors to complete data collection forms in an efficient manor. For example, variables
that could be documented by reviewing a menu were grouped together as well as those that
could be documented from the exterior of the restaurant. Each variable had preset response
options to minimize data collector error and increased data collection efficiency.

The template was formatted for direct data collection on an iPhone®/iPod Touch®, as well
as a desktop view of the data. This allowed data to be collected in a streamlined fashion
while in the field, but was able to be reviewed in a layout more appropriate for a desktop
computer after data collection was completed. See Figure 1 for detailed view of both layout
types and a detailed view of the completed data collection tool.

In addition to the electronic tool, a data collection and coding protocol was developed for
this study. This protocol was based on protocols used in previous work.31:5051 Key features
of the protocol included purpose of the study, steps for completing data collection, how to
use FileMaker/FileMakerGO, and detailed definitions of each variable included in the
template. The study protocol was used to train data collectors prior to testing reliability of
the tool. The protocol is available upon request from the first author.

Reliability Testing & Analysis

The fourth step in this study collected primary data on 23 restaurants located within a half-
mile of three high schools in Austin, Texas. To be included in the selection pool, a school
had to have at least 5 restaurants previously identified by the Outdoor MEDIA study,31:°0 a
study that documented food and beverage advertising and outlets within a half-mile of all
middle and high schools within a single district. Selected schools had 9, 8, and 7 restaurants
located within a half mile of the school. Restaurants were previously identified and
documented by the Outdoor MEDIA study.31:50

Upon review of the restaurant coding tool and discussion with each coder, it was determined
that the code “landscape maintenance” was challenging to define. It is also possible that the
perception of “well maintained landscaping” may differ according to socioeconomic status
or cultural group. Further, landscape maintenance and building maintenance may measure
similar components of the food environment, such as quality or maintenance of the overall
also property. Therefore, landscape maintenance was not included in reliability analysis
testing, resulting in 16 total variables being including in inter-rater reliability testing.

To test the inter-rater reliability of the restaurant coding tool, a series of tests was completed
to confirm the tool was reliable across multiple types of data collectors. Specifically,
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reliability of this tool was tested using an RD with master’s degree in health education as the
“gold standard” against three additional coders: an undergraduate research assistant with no
nutrition training, an undergraduate research assistant with nutrition training, and a nutrition
graduate student. By testing reliability across each type of coder, this study helped ensure
that the tool created would be reliable regardless of the background knowledge and training
of the coder.

Before reliability testing, each coder was trained on using the template and protocol. Once
trained, each coder received an iPhone®/iPod Touch® with a school specific data collection
file to be used for reliability testing. During reliability testing, each coder completed data
collection independently in each restaurant around a single high school. Simultaneous data
collection guaranteed that food environments experienced by both coders were exactly the
same (eg, promotions or menu did not change).

For reliability analysis, responses for each pair of the coders were compared through a mean
percent agreement to represent a reliability measure for the specific school coded. An overall
reliability measure was calculated to represent reliability across all three schools included in
reliability testing. Percent agreement was chosen over other measures of reliability such as
Kappa because it allowed reliability to be determined for the overall record/restaurant. Thus,
the agreement between each 16 variables included in reliability testing were compared
simultaneously for a single restaurant. This method of inter-rater reliability testing has been
successfully used by previous research to examine reliability of a data collection tool.31

After reliability testing was completed, a master file of all restaurant data collected for
reliability testing was created to serve as the primary data analysis file. Data was then
exported to Microsoft Excel for analysis.

Inter-Rater Reliability

School 1 had a total sample of 9 restaurants. A nutrition undergraduate student and a RD
with master’s degree completed data collection. One restaurant had closed, leaving a final
sample of 8 restaurants. Inter-rater reliability ranged from 87.5 to 100 percent agreement,
with a mean 92.2 percent agreement. Restaurants within the sample for school 1 included
Denny’s, Luby’s, New Mandarin Chinese, Tarbouch Lebanese Grill, Subway, Curra’s Grill,
Taco Bell, and McDonald’s.

School 2 had a total sample of 8 restaurants. A nutrition graduate student and a RD with
master’s degree completed data collection. All restaurants were open and available for data
collection. Inter-rater reliability ranged from 81.3 to 100 percent agreement and had a mean
of 89.3 percent agreement. Restaurants included within this sample for school 2 included
Elaine’s Pork and Pie, El Chilito, Sam’s BBQ, Bayseas Seafood, Joe’s Place, Mi Madres,
and Hoover’s Cooking.

School 3 had a total sample of 7 restaurants. An undergraduate student with no formal
nutrition training and a RD with master’s degree completed data collection. All restaurants
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were open and available for data collection. Inter-rater reliability ranged from 75.0 to 100
percent agreement and had a mean of 90.6 percent agreement. Restaurants included within
this sample for school 3 included Juiceland, Thundercloud Subs, Subway, Sushi Zushi,
Magnolia Café, Fabi and Rosi, El Arroyo, and Tacos N Tequila.

Overall, results show a high mean inter-rate reliability of 90.7 percent agreement across all
coders. Reliably measures across each type of coder were similar. For example, the highest
reliability was between the undergraduate nutrition student and the RD with master’s degree
(92.2% agreement), while the lowest was with the nutrition graduate student (89.3%
agreement). No specific item had consistently lower reliability than other items.

DISCUSSION

This study created a tool that includes reliable codes informed by experts and literature,
assessed the inter-rater reliability of the coding tool, and is among the first to develop and
describe the methods used to create an electronic tool used to identify restaurant features
within the food environment around high schools. Although each restaurant food
environment may have unique qualities, this study demonstrates that the restaurant food
environment can be coded with high reliability using a simple, easy to use tool. When
compared to other studies, this study maintained a high reliability, yet only required one
short training session as opposed to multiple day trainings that include both classroom and
field work.5253 This study included 16 reliable measures, each of which was evidence-based
and included to address specific limitations present within the food environment literature.

When considering the three coders, reliability was reasonably high among all coders. This
suggests that individuals using this tool, such as local practitioners, health educators, and
community members, do not need extensive nutrition training to maintain reliable data
collection within their local food environment. Thus, utility of this tool extends food
environment research by providing a practical and useable tool to both academia and the lay
community.

This tool also minimizes time spent training data collectors, time in the field, and time
required for data entry. While many other food environment coding tools are labor intensive
and require extensive training,52:54 this tool was reliable with a single 1-hour training and
took only 3-5 minutes to complete within each restaurant. Further, this tool is non-intrusive
as it uses common technology (the iPod touch) and requires little interaction with restaurant
staff. This allows data collectors to collect the data efficiently with a minimal amount of
time spent within each restaurant. Minimizing the time in the field is essential, as a common
barrier to collecting primary data is the cost of fieldwork. Another benefit of minimizing
time within the restaurant is that attention is not drawn to the data collector, further
increasing the efficiency of the data collection. Finally, by using an electronic data collection
form, data entry after data collection was minimized and reduced manual data entry error.

Data gathered through use of this tool adds a novel data to food environment research.
Although it may be possible that secondary sources or online visualizations of the food
environment (eg, Google Earth) could provide some food environment codes and data,
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collecting data directly from the food environment experienced by youth will deliver up-to-
date qualitative data that will provide a richer context and view of the environment. For
example, data collected through secondary sources would be unable to determine codes such
as the accessibility of free fountain drinks and promotion of unprocessed vegetables within
the physical restaurant. Yet, it may be possible for future research to use a combination of
secondary sources and this new tool. A future study may want to use secondary sources to
identify outlets of interest, and then use this tool to gain a more detailed understanding of
those outlets. This would minimize the time spent ground truthing restaurant outlet data,
while providing primary, qualitative data on specific outlets.

While this study has many strengths, such as the creation of a reliable, informed, and
adaptable tool, it does have limitations that should be considered. First, this study did not
include all outlets to which youth may be exposed. It only focused on outlets within one-half
mile around schools, yet these are restaurants to which students have easy access. Second, it
focused only on restaurants, excluding outlets such as grocery stores, convenience stores,
mobile food vendors, and general merchants (eg, General Dollar). Although each of these
outlet types are commonly experienced by youth, focusing on restaurants provided a detailed
look at one of the most common types of food outlets youth encounter around their schools.
Additionally, this study only documented restaurants around a small sample of high schools.
The food environment around other types of schools may be different than what was
documented by this study, yet this study documented all high schools within a single district
and included national chain restaurants that would be found in many cities throughout the
US. Another possible limitation is that all restaurants coded may not be youth-oriented
restaurants, even though youth have access to all restaurants. Future research should
consider factors or qualities of restaurants in order to better determine if youth would be
likely to visit a particular restaurant. Nevertheless, each of the restaurants documented by
this study are possible restaurant options for youth. This study was unable to determine if
the tool was able to predict associations important for understanding youth’s behavior within
the food environment. Finally, this tool was not examined for test-retest reliability nor face
or content validity was assessed for this tool. Future research should consider including
these psychometric tests to further strengthen this restaurant environment coding tool.
Nevertheless, the novelty and strengths of this study should not be discounted, as it provides
up-to-date information about the food environment and provides support for future research
examining the food environment of youth. After consideration of strengths and limitations,
best practices have been identified when using this restaurant-coding tool. See Table 4 for a
list of best practices.

There are four changes to the tool and protocol that resulted after data collection and
reliability analyses and are important to note. First, the landscape maintenance variable was
dropped, as it was viewed differently by coders and it is likely that building maintenance
measures similar qualitative factors. Second, the item documenting availability and options
of meal deals was improved. Specifically, coders did not see the practical difference between
response options of “Not available” and “No” to the question, “Are meal deals with varying
sizes available?” To clarify this question, response options of “Not available” and “No” were
collapsed into a single response. Future research may consider asking only if meal deals are
available (yes or no), and then if customers are able to select different sizes. Third, reliability
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may be further improved with multiple practice sessions on select restaurants to ensure
coders know what to look for, are familiar with the tool, and comfortable in the field. Fourth,
incorporation of a feedback mechanism to provide information back to restaurants or the
researcher may benefit this tool. For example, variables within the tool may be scored to
provide a healthfulness index to indicate how many features are supportive of health. This
could then be used to classify the degree to which outlets are or are not healthful or could be
used as a feedback mechanism to restaurants to show certain health-related areas in need of
improvement.

IMPLICATIONS FOR HEALTH BEHAVIOR OR POLICY

This study created an informed, reliable data collection tool used to collect primary data
within the restaurant food environment of high schools that cannot be collected through
secondary sources. Use of the food environment tool created can benefit both future and
existing food environment research to ensure that data are informed, reliable, and accurately
represent the restaurant food environment of youth.

The tool developed in this study aligns with Healthy People 202072 objectives focused on
creating healthier food access. Specifically, this study documented the availability and
advertisement of foods recommended by the Dietary Guidelines for Americans Advisory
Committee’ including fruits, vegetables, grains, and minimally processed meats. Given that
Americans are eating away from home more than ever before, identifying the healthful
features or lack of healthful features of the restaurant food environment will provide needed
data to inform policy that will support and incentivize restaurants to more closely align their
food offerings with the Dietary Guidelines for Americans. Ultimately, state and local health
professionals and policy makers can use this tool to directly assess the healthfulness of
restaurants in their communities, a key feature of national nutrition objectives.

Food environment researchers should consider:

. Identifying additional healthful features of the food environment important to
youth.

. Testing the reliability and validity of the tool in additional food outlet settings
such as convenience and grocery stores.

. Using the tool to determine how the restaurant environment may be better reflect
the recommendations from the Dietary Guidelines for Americans Advisory
Committee.

Health practitioners and policy makers should use this tool to:

. Assess and describe the healthfulness of restaurants in their communities,
particularly those surrounding schools.

. Leverage results from assessments to inform and influence food environment
policies and legislation.

. Identify strategies for improvement of the food environment of youth.
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Figure 1.

Desktop and iPhone®/iPod Touch® layout view of restaurant data collection tool.
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Table 1.
Items included on RD survey.
Item Response Option Reason for Use
“What do you believe are important Participants were given 10 free- . Provided a foundation for future code
qualities/factors to consider when response boxes. development
determining the healthfulness of a
restaurant? Please list at least 5.”
“How would you describe a healthy A single free response box was . Ensure that each RD had a similar perception
diet?” provided for participant response. of what constitutes a healthy diet
“What city do you current live in?” A single free response box was . Ensure that participants were not clustered in a

“Are you a Registered Dietitian?” “Yes” or “No”

provided for participant response.

single geographic area

Confirm that all participants completing the
survey were currently a RD
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Qualities and factors used for determining restaurant healthfulness.

Quality/Factor

Vegetable/Leafy greens (13) *
Vegetarian/Vegan (6) *
Locally sourced/SustainabiIity*

Freshness/Minimally processed *
Overall food choices

Portion size

Substitutions possible

Sodium

Fried alternative/Unbreaded entrees
Whole grains

Fresh fruit

Nutrition information available
Beverage choices

Balanced meals

Cooking technique

Calorie content

Fats

Variety

Taste

Sugar

Advertising

Cleanliness

Safety

Vegetable/\egetarian/Vegan/Leafy Greens

13

P P, P N NN WOWwWWw W ool oo oo OO O

*
Included on restaurant coding tool
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Table 4.

Best Practices when Using the Restaurant Coding Tool.

Best Practice

1. Be familiar with the data collection template on the mobile device. If data collectors are familiar with the tool prior to data collection,
data is collected faster and without drawing attention to the data collector while in the restaurant. This allows the data collector to work quickly
and efficiently without disturbing other patrons or restaurant staff.

2. Review and complete possible data collection from exterior of restaurant. Prior to entering the restaurant, data collectors should consider
reviewing the template and completing questions or items that were visible from the exterior of the outlet to decrease overall data collection
time.

3. Directly approach restaurant staff. Once in the restaurant, data collectors should directly approach the restaurant hostess and ask for a
menu. This allows the data collector to review available options and gives them time to look around the restaurant to identify and answer any
remaining environmental questions on the tool.

4. Perform data collection during off peak hours. This allows data collectors to not be in the way or too obvious during data collection. Data
collection completed between 11am and 3pm on weekdays was the quickest, least distracting to restaurant staff, and minimized attention of the
data collectors.

5. Be polite and respectful of restaurant staff. Answer any questions the restaurant staff has about what you are doing eases any tension they

may have about data collectors being present.
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