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ABSTRACT

Objective: To determine if environmentally conscious eatalgp known as Green
Eating (GE), was associated with dietary qualitypaguniversity students.

Design: Non-randomized cross-sectional analysis at baeseli

Setting: A northeastern university.

Participants. University students (n=26) aged 18-24 years, withrapus meal plan,
and a body mass index (BMI) greater than 18.5 kg/m

Main Outcome M easures. Healthy Eating Index (HEI) - 2005 score.

Analysis. GE Stage of Change (SOC) was assessed by an sahlvey administered
to first and second year students. Subjects wegiblel if they were in the
precontemplation SOC (PC) (n=18) or the action/tesance SOC (AM) (n=8).
Three 24-hour food recalls were collected using2i&2 Nutrition Data System for
Research (NDSR) program and HEI scores were cédclila

Results: Mean BMI was 24.4+4.3 kgfmmean age was 18.3+0.5 y, and the majority
were female (65%). The groups did not differ by HIEC=55.9+12.3; AM =
59.1+13.0). AM consumed significantly more dietéiber per day than PC (PC =
13.6+4.7 g; AM = 18.8+7.7 g) and consumed signiftbaless processed meats
compared to PC (p < 0.01). There were no differemetween groups for intake of
saturated fat, sodium, fruits, or vegetables.

Conclusion and Implications: Findings suggest better dietary quality amongého
practicing GE. Future research with larger samjalessis needed as the promotion of

GE may provide an opportunity to improve dietarglgy in US university students.



KEYWORDS: Organic food, Local food, Sustainableiagture, Young adult,
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INTRODUCTION

The consumption of local and organic foods ispadigt growing trend in the
United States. In 2012 there were 7,864 farmerskats, four and a half times as
many as there were in 199&rom 2010-2011 the organic food and beverage tnglus
grew by 9.4% to $29.2 billion and the fruit and g&ble category contributed nearly
50% of new saleSEnvironmentally conscious eating, or Green EatiBg), has been
defined as: “eating locally grown foods, producattis in season and limited intake of
processed foods, consuming foods and beveragearthktbeled fair trade certified or
certified organic and consuming meatless meals Weeld (if consuming animal
products) selecting meats, poultry and dairy tlwahot contain hormones or
antibiotics.”

Limited evidence exists in the literature concegnlemographic
characteristics associated with GE behaviors. Highecational achievement is the
only demographic characteristic to be consisteslociated with organic
purchase$? Previous research has found greater healthy eptamices and higher
dietary quality among GE young adults and universitdents:’

Consumers report purchasing organic foods foriplalteasons, including
concerns about the effects of conventional farnpiragtices on the environment,
human health, and beliefs that organic foods taster than their conventional
alternatives:®**°Individuals with greater awareness of their persanpacts on the
environment are more likely to practice environradigitconscious behaviors.

On college and university campuses commitmenitsct@ase sustainability are

increasing:? To date, 665 U.S. colleges and universities hiayreesl the American



College and University Presidents’ Climate Commitirdé Growing numbers of
institutions formally pledging to increase sustaiezsefforts suggests a captive
audience for influence of environmentally conscibakaviors? Universities play a
role in the establishment of their students’ foadisonment, but students are
responsible for food choices that affect theirahgiquality.

University students between the ages of 18 angkads experience increased
autonomy in decision-making.During “emerging adulthood” they develop a serfse o
identity while in a critical stage for the estahhsent of long-term eating behavior
practices-**> Research indicates decreased overall diet qudlitiyng this transition
from adolescence to adulthot® Students are exposed to a food environment
including processed foods high in energy, fat, atded sugar, and low in nutrient
density'® Their poor dietary quality is well documented wither 42% of total caloric
intake coming from added sugar, alcohol, and seuésaturated fatS.? The
majority of university students fail to meet digtaecommendations.?*

The Dietary Guidelines for Americans (DGA) are thendation of all federal
nutrition guidancé? The USDA Food Patterns translate key recommenugfiom
the DGA into specific, quantified suggestions fgrds and amounts of foods to
consumé? The USDA produced the 2005 Healthy Eating IndekI(R005) as a
measure of dietary quality in relation to the 2005. Food PatterrfS.The mean HEI-
2005 score for 18-30 year olds from the 2003-20@8dwal Health and Nutrition
Examination Survey (NHANES) was 53 with a 95% cdefice interval of 51-58.

Greene and Weller developed and validated theu®Eeyg with a university

population to explore the constructs and relatigpgssbf GE. The GE survey measures



constructs of the Transtheoretical Model (TTM) efhlvior chang@The TTM is a
model of intentional change and the stage of ch&8@C) construct is the key-
organizing construct of the mod@IThe TTM interprets change as a process involving
progress through a series of five stages: precqitgion, contemplation, preparation,
action, and maintenané®The GE survey provides a method for assessing stag
change (SOC) for GE and comparing dietary quaktydeen those who are and are
not practicing GE behavior. People in the actiod araintenance SOC (AM) can be
defined as actively GE, and those in the preconkatiop SOC (PC) are not practicing
GE and have no intentions of practicing GE in thre$eeable future.

Eating behavior change may be influenced by désireduce environmental
impact. Existing evidence suggests that GE is assatwith a wide range of
generally healthy eating behaviors, despite whdthms consumed are from
sustainable sourc@ddowever, research exploring the relationship betw&E and
dietary quality is limited. None, to the knowledgfethe author, have investigated the
relationship using comprehensive dietary assessmetttods such as multiple 24-
hour recalls.

The purpose of this study was to explore univgsiidents’ practice of GE
and the association with measures of dietary qudltirough consideration of
previous studies on adolescents and young at{iffst was hypothesized that
individuals who were presently GE would have a &rgfietary quality than those not
practicing GE behavior. For further exploratory lgsis on eating behavior it was
hypothesized that GE students would report lesswmoption of processed meat,

choosing food with lower sodium content, less comstion of fast food, and evaluate



their eating habits as healthier than those whaat&E. Identifying the extent to
which university students practice GE and assariatbetween these eating behaviors
and healthful dietary intake may help to adviserf@tutrition education interventions

targeted to university students.

METHODS
Participants and Recruitment

This cross-sectional study included data colleftexsh 26 university students
who participated in HeartStart Il. HeartStart laisubstudy of HeartStart I, which was
a whole grain and low-fat dairy nutrition intervemt for students at dining halls of a
large public Northeastern university. In the begigrof the 2012 fall semester,
undergraduate students participating in Heart${@rt98) completed online
guestionnaires then anthropometric and blood Epid glucose measurements in the
laboratory. HeartStart 1l included three 24-howtdiy recalls, and venous blood
draws. The scope of this study will include thelgsia of dietary intake, eating
behavior, and anthropometrics in HeartStart Ilipgorants.

This study explored the relationship between natiidnal readiness to adopt
GE and dietary quality. Inclusion criteria includiadse of the parent study: university
students aged 18-24 years; holding a campus maal @hd with a body mass index
(BMI) of greater than 18.5 kg/min addition, HeartStart Il participants neededéo
in the GE SOC of PC or AM. This stratified the H&art 1l participants as not
currently or intending to practice GE behavior éimase currently practicing GE

behavior.



The aim was to enroll an equal sample (n=15) fteentwo groups (total
n=30). This study was an exploratory investigatmsee if there were differences in
GE and non-GE groups because the sample size #isafieasible to obtain was less

than needed for predicted statistical significance.

Potential participants were recruited from classt@nnouncements then sent

an electronic demographic questionnaire to assdiseeported medical history and
eligibility criteria. Trained staff screened panpiant eligibility electronically. They
then invited university students eligible to pdpate in HeartStart | to a laboratory
assessment visit in which baseline measures wenpleted to further assess
eligibility related to weight status. They alsoesemed participant eligibility for
HeartStart Il during this visit and if eligible,fefed research participation in
HeartStart Il. The consenting participants enroitetieartStart Il.

Of the parent study population who were eligiloigarticipate in this study
(n=56), 30 university students (53.6%) did not jograte for various reasons. The
primary reason was unwillingness to increase rebgaatrticipation by completing
three 24-hour dietary recalls and venous blood gi@~29) (Figure 1). The

Institutional Review Board at the University of Rigolsland approved the study.

Measures

This study included both measures in a laboratesgssment visit and
completion of online surveys. Laboratory measunekided height, weight and waist
circumference, and an initial 24-hour dietary redalo additional telephone recalls

were collected. All participants of the study cogtptl these measures.



Weight status

Standing height, weight and waist circumferencesveach assessed in
duplicate after the participants had voided andatrerage of the two readings was
used (unless the variance between the measuremamsded the standard in which
the measurement was repeated as often as neédéedsurements were conducted
after an overnight fast in light clothing withouitaes?® Height was measured using a
wall-mounted Seca 222 Stadiometer (Seca, Birmingtémted Kingdom) to the
closest 0.5 cm. Weight was measured using a Hea#ter 752KL electronic scale
(Jarden Consumer Solutions, Boca Raton, Florid#)aalosest 0.1 kg. Waist
circumference was measured with a Gulick metahgptension tape with tensometer
(Babeskin Bodycare Inc, West Vancouver, Britishu@abia) to the nearest 0.2 cm at
the level of the iliac cre$f. Body mass index was calculated as kilograms of/bod
weight divided by body height in meters squaredr(ky Height and weight was
classified using predetermined BMI categories; mnweéaht = <18.5 kg/fy normal

weight = 18.5-24.9 kg/fm overweight = 25-29.9 kg/frand obese 30 kg/nf.

Dietary intake

Three 24-hour dietary recalls were completedgitie multiple-pass
method® in conjunction with the 2012 Nutrition Data Systésn Research (NDSRY.
The first dietary recall occurred during the lalforg assessment visit and the final

two were completed on the phone on random, noncatige days by trained



interviewers®! The dietary recalls included one intake on a wedlday and two on
weekdays.

Participants are asked to disclose the foods anlisdthey consumed the day
before the recall in full detail. The first passie multiple-pass method involves the
participant recalling a quick list of foods eatertlie previous 24-hour periddThe
second pass is a review of the quick list withgheicipant for completeness and
correctness? The third pass is the collecting of detailed infation for each food by
asking probing questions about food type, amoumyt,aaditions to the food, and
preparation method®.Participants are also asked about meal time aradit;m. Each
of these details is entered into NDSR. Emphagi$aised on amount of food and
preparation style, with questions guiding the ggrtint to use detail. The fourth and
final pass is the review and assessment of the ib@dnfood list with the participant to
ensure that the list accurately and completelyotfl the foods and beverages
consumed during the 24-hour peri8d.

Food models and household measures were used ito @stimating portion
size during the laboratory assessment visit. Adddily, participants were given a
food amounts booklet to aid in describing portiaes for recalls to be completed on
the phone. The food amounts booklet is a visualgtor individuals to accurately
record the detailed information required by ND¥Rarticipants were asked to refer
to the portion sizes booklet as they completeddlephone recalls. Recalls were

conducted during the two weeks following the labomaassessment visit.

Dietary quality: scoring the HEI-2005



Food consumption measured using the 24-hour gietaall method and
NDSR protocol was entered into a Statistical Anal@oftware program to obtain
dietary quality scores using HEI-2085F00d and nutrient intakes on the HEI-2005
are expressed on a density basis, amounts per ¢a0@@s of intake, in order to
characterize dietary quality while controlling fdiet quantity. Possible scores range
from O to 100, with 100 points signifying the pertfeliet. The 2005 HEI comprises 12
components. Five components represent the majdrdomups found in MyPyramid,
that is, total fruit, total vegetables, total gsgimilk, and meat and beans. Seven
additional components were created to representewhaot; dark green and orange
vegetables and legumes; whole grains; oils; sadrat; sodium; and calories from
solid fat, alcohol, and added sugar. Total HEI-266&re can be categorized as “poor”

(< 50), “needs improvement” (from 51-80), and “go¢d"80)3*3* (Table 1).

Survey measures

This study included three separate online survegswere completed and
collected before the laboratory assessment viaitidpants completed a GE stage of
change measure as part of the GE sufv@gie item from the Dietary Screener
Questionnaire, a validated questionnaire compoé2a dems for frequency of
consumption in the past month for selected foodisdaimks to assess intakes of fruits
and vegetables, dairy/calcium, whole grains/fibeided sugars, red meat, and
processed meat was completed to assess frequepoyoelssed meat consumptin.
Three items from the College Environment Percepgtiduarvey (CEPS), a brief food
frequency questionnaire that assesses dietaryeingating behaviors, and the

participant’s perceived college environment, weympleted to measure reported



frequency in choosing foods with lower sodium cahteonsumption of fast foods,

and to evaluate the participant’s perceived dietthaess.

GE stage of change

Participants were provided with the following défion of GE: “eating locally
grown foods, produce that is in season and limiteake of processed foods,
consuming foods and beverages that are labelettddie certified or certified organic
and consuming meatless meals weekly and (if consgiamimal products) selecting
meats, poultry and dairy that do not contain horesoor antibiotics® They were then
asked to choose one statement best reflectingghesent situation, representing their
perceived stage: (precontemplation) “No, and | dbimtend to in the next 6 months”;
(contemplation) “No, but I intend to in the nextm®nths”; (preparation) “No, but |
intend to in the next 30 days”; (action) “Yes, Vhaeen, but for less than six

months”; or (maintenance) “Yes, | have been forgast six months.”

Demographics and vegetarian status

Gender, age, race/ethnicity, major and school ek based on self-report.
Previous studies have found vegetarianism to becaged with better dietary quality,
as well as environmentally conscious eafiftjVegetarian status was assessed by
asking participants to respond “yes” or “no” follmg definition: “Do you consider

yourself a vegetarian (one who does not eat meat)?”

Eating behaviors

10



To characterize processed meat consumption patitspvere asked to choose
one of the following responses: “Never”; “1 timatianonth”; 2-3 times last month; 1
time per week; 2 times per week; 3-4 times per wbektimes per week; 1 time per
day; or 2 or more times per day.

The frequency in which participants choose foodhwtver sodium content
was assessed by asking: How often do you compdremdsalt) in foods like soup,
bread, and frozen meals — and choose the fooddawir numbers? Participants
were instructed to choose one of the following oeses: “Almost Always”; “Most of
the time”; “Sometimes”; “Seldom”; “Never”; or “Chee not to answer”.

The frequency in which participants consume fastifwas assessed by
asking: How often do you go out to eat at a restauor fast food place or order take-
out? Participants were instructed to choose ortkeofollowing responses: “0”; “1-2
times per week”; “3-4 times per week”; “5-6 timesr pveek”; “7 times per week”; or
“Choose not to answer”.

The perceived healthiness of participants’ eatialits was assessed by
asking: How would you rate the “healthiness” of yeating habits? Participants were
instructed to choose one of the following respon4esor”; “Fair”; “Average”;

“Good”; “Excellent”; or “Choose not to answer”.

Data Analysis

In order to examine differences associated wittivatonal readiness to adopt
GE, the sample was selected based on those whepelted they were not GE (PC)
and those who self-reported they were GE (AM). fessdata was determined to be

normally distributed, independent samples t-tegrewsed to examine pairwise

11



differences between PC and AM groups in mean #otdlsubcomponent 2005 HEI
scores and dietary measures from NDSR 24-hourrglistaalls. Eta-squarétwas
assessed as a measure of effect size. For ca@ga@rables assessing eating
behavior (items from the Dietary Screener Quesamerand CEPS), chi-squared tests
were used to examine differences between PC angidMps. All analyses were
conducted using SPSS, version 19.0 for Windowss{@erl9.0, IBM Corp.

Summers, NY). A probability value of p<0.05 wadinéid to determine statistical

significance.

RESULTS
Sample Characteristics

Study participants had a mean age of 18.3 + (absyand 65% of the sample
was female (Table 2). Ninety-six percent of the glgnfived on the university campus
(data not shown). Racial/ethnic composition was Tiite, 8% Hispanic, and 11.5%

other (including mixed race). (Table 2).

Green Eating Practice

The majority of volunteers for this study (69%joeted they do not practice
GE and do not intend to in the next six monthsb(@&). The percentage of GE
participants was 31%. (Table 2). Of the GE groww, (25%) reported following a
vegetarian diet and were the only participantsaeal therefore 7.7% of the sample

was vegetarian.

Associations with Dietary Quality

12



No significant pairwise differences were obserbetiveen PC and AM groups
in mean total and subcomponent HEI-2005 scoresl€T@bHowever, a medium
effect size 4%)*’ was observed between PC and AM groups in the HEhdj
adequacy components for dark green vegetable antewghain. A small effect siZé
was seen between PC and AM groups in total HEI-22@%e and the dietary
adequacy components for total fruit, total vegetatatal grain, and milk. Finally, a
small effect size was found between PC and AM gsanphe dietary moderation
component for oils.

Action/Maintenance university students consumgdiBcantly more dietary
fiber per day (p < .05) than their PC peers. (T&)léNo other significant pairwise
differences were observed between PC and AM untyestudents in dietary
measures. However, the mean intakes of GE uniyestitients meet the general adult
dietary recommendations for fruits, vegetables, @ldium while their PC

counterparts failed to do so.

Eating Behavior Responses

Action/Maintenance students reported significategs consumption of
processed meats (p < .05) than their PC peer®ibDigtary Screener Questionnaire
item. (Table 4). No differences were observed betwC and AM groups in the

eating behavior items from the CEPS.

DISCUSSION
This study is the first of its kind to examine hawiversity students’ practice

of environmentally conscious eating behavior afefietary quality using

13



comprehensive dietary assessment methods. Higbpogions of GE among women
and vegetarians confirm previous findings for adoéat$ and adult$® Previous
research suggests that increased GE may be dueati@iginvolvement in food
preparation, stronger beliefs about the role andmmg of food, and greater
knowledge of environmentally conscious eating peast®*° As expected with a
limited sample size, no differences were founddmerethnicity, consistent with other
studies?®*°

Findings suggest better dietary quality amongehmacticing GE. University
students practicing GE consumed significantly nthegary fiber per day (p < 0.05)
and met the general adult dietary recommendationgdits, vegetables, and calcium
while their non-GE counterparts did not. Findinfsnoderate effect sizes between PC
and AM groups in the HEI-2005 dietary adequacy congmts for dark green
vegetable and whole grain indicates that with gdasample size significance may be
found.

Interestingly, and perhaps due to limited samjale, shis study did not find
reduced consumption of fast food, added sugarsrssweetened beverages, and fat
in GE students as has been found in previous relse&towever, as has been found
by others, a significant difference was also obsefin dietary behavir participants
who were GE consumed significantly less (p < Offbressed meats than those who
were not GE.

Both groups in the study had higher mean total-BIE15 scores than 2003-
2004 NHANES data for adults ages 18236iowever, each groups’ mean HEI-2005

score falls in the “needs improvement” categtr. Additionally, the total sample’s

14



consumption of fruits, vegetables, dairy, calciumd &iber were below that of
recommended dietary intake levels.

Strengths of the study include validated dietaseasment methods and
measure of GE behavior. Limitations include théofwing: First, a small sample size
due partly to rigor of design. Second, results matybe generalizable, given the
sample is from one Northeastern university andrevenience sampling approach,
which might have resulted in a sample that was nmiegested in health than the
general population. Third, the sample was limidniversity students. It is possible
that young adults who do not attend a universityhose who have already graduated,
would have different GE behavior. Fourth, resuttsudd be interpreted with caution
because the exploratory analysis did not controfrfaltiple testing. Fifth, the HEI-
2005 was used as a measure of dietary quality sedhe 2010 Health Eating Index
remained unpublished until after study completi@nally, the study used cross-
sectional data, forbidding conclusions about catysdlhis study does not allow
determination of whether increased GE behavior doesult in higher dietary quality

or whether young adults with healthy dietary bebessprefer GE.

IMPLICATIONS FOR RESEARCH AND PRACTICE

To further explore associations identified witkine current study, future
research with larger sample sizes is needed. @tiaditresearch exploring university
students understanding of the GE definition anchsesuch agenetically engineered,
fair trade andorganicis also warranted, given that different perceptiand
interpretations of these terms is likéhpdditionally, intervention research should

examine the feasibility and effectiveness of ursitgrcourses that incorporate

15



discussion about the food system and environmgntaliscious eating behaviors.
Finally, more research that is experimental is rddd identify whether education
about environmentally conscious behaviors leadeetter dietary quality.

National data reveal that only about 1% of 19-8@syolds eat recommended
amounts of fruits and vegetabf@sroung adults also consume fast food and sugar-
sweetened-beverages more than all other age gtotiEherefore, registered
dietitians and nutrition educators should be avlaaé university students reporting
GE behavior are still at risk for poor dietary qtyaldespite having a better dietary

quality than their peers.

16
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Table 1. Health Eating Index-2005 Components aaddatrds for Scoring

Maximum Standard for minimum scor e of
Component Points Standard for Maximum Score zero
Total fruit (includes 100% juice) 5 > 0.8 cup/1,000 kcal No fruit
Whole fruit (not juice) 5 > 0.4 cup/1,000 kcal No whole fruit
Total vegetables 5 > 1.1 cups/1,000 kcal No vegetables
Dark-green and orange vegetables and legumes 5 | >0.4cup/1,000 kcal l(;lroléj;:lr(];grseen or orange vegetable
Total grains 5 > 3.0 cups/1,000 kcal No grains
Whole grains 5 > 1.5 02/1,000 kcal No whole grains
Milk 10 > 1.3 cups/1,000 kcal No milk
Meat and beans 10 > 2.5 0z/1,000 kcal No meat or beans
Oils 10 > 12 grams/1,000 kcal No oil
Saturated Fat 10 < 7% of energy > 15% of energy
Sodium 10 < 0.7 gram/1,000 kcal > 2.0 grams/1,000 kcal
Calories from solid fat, alcohol, and added sugar 20 < 20% of energy > 50% of energy

(SOFAAS)

Note: oz is abbreviated for ounce.

4Guenther PM, Reedy J, Krebs-Smith SM. DevelopmétiteoHealthy Eating Index-2005. Journal of the Aicen Dietetic Association. Nov 2008;

108(11):1896-1901.




Table 2. Demographic and Dietary Variables of Ursitg Student Participants by

Stage of Change (SOC) for Green Eating (n=26)

Precontemplation

Action/M aintenance

SOC SOC Total
n (%) n (%) n (%)
18 (69.2) 8 (30.8) 26

Gender

Male 7 (38.9) 2 (25) 9 (34.6)

Female 11 (61.1) 6 (75) 17 (65.4)
Ethnicity

White (non-Hispanic) 12 (66.7) 8 (100) 20 @)6.

Hispanic/Latino 2(11.1) 0 (0) 2(7.7)

Asian 1(0.1) 0 (0) 1(3.8)

Mixed Race 1(0.1) 0 (0) 1(3.8)

Other 2(11.1) 0 (0) 2(7.7)
Vegetarian statds

Yes 0 (0) 2 (25) 2(7.7)

No 17 (100) 6 (75) 23 (8.9)

+
Age (y) mean+SD
18.3+0.6 18.3+0.5 18.3+ 0.5

Height (cm) 167.5+8.2 166.9+7.3 167.3+7.8
Weight (kg) 68.3£13.1 68.6+9.6 68.4+11.9
Body Mass Index (BMI)
(kg/n?) 24.4+4.9 24.6+2.7 24.4+4.3
Waist circumference (cm) 81.7+11.1 79.6+8.6 81.1310
Dietary Variables’
Energy (kcal) 2030.7+823.3 1905.0+332.7 1992.0103
Fat (% of kcal) 32.8+6.7 33+6.5 32.9+6.5
Saturated Fat (% of kcal) 10.7+3.2 12.2+3.6 11.3+3.
Protein (% of kcal) 16.3+4.3 16.0+4.8 16.2+4.4
Carbohydrate (% of kcal) 49.5+8.1 49.8+7.4 49.6+7.4
Whole Grains (serving) 1.0+1.1 1.6+1.0 1.1+1.1
Refined Grains (serving) 5.4+3.3 3.3£3.2 4.7+3.9
Total Fruit (serving) 1.3+1.5 2.242.3 1.6+1.7
Total Vegetable (serving) 2.4+1.3 3.0£1.7 2.6x1.4
Sodium (mg) 2986.4+991.4 3009.2+948.7 3009.2+948.7
Calcium (mg) 1046.1+381.3 894.5+321.5 894.5+82
Added sugars (Q) 88.6+55.7 75.7+25.9 84.7+48.3
Total dietary fiber (g) * 13.6x4.7 18.8+7.7 15.226.
Total dairy (serving) 1.7+£0.9 2.1+£15 1.8+1.1

*P <0.05

& Sample sizes vary because of missing data.

® Dietary variables are mean values derived frometee-hour recalls using the Data System for

Research (NDSR)

Note: Asterisks indicate significant differenceseéts) between precontemplation and
action/maintenance SOC groups for Green Eating.
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Table 3. Healthy Eating Index (HEI) - 2005 ScorEBuiversity Student Participants by Stage of Clea(®0OC) for Green Eating (n=26)

2a

Ol

Precontemplation SOC Action/Maintenance SOC Total n
mean + SD
Total HEI Score” 55.9+12.3 | 59.1+13.0 |  56.9+123] 0.1
HEI Dietary Adequacy Components ©
Total Fruit 1.7£1.5 2.1+1.7 1.8+1.5 0.019
Whole Fruit 1.9+1.8 1.6+2.1 1.8+£1.9 0.006
Total Vegetable 2.5+1.1 3.0£1.4 2.7£1.2 0.034
Dark Green Vegetable 1.3+14 2.3+1.8 1.6+1.6 0.089
Total Grain 4.4+0.9 4.2+0.7 4.3+0.8 0.016
Whole Grain 1.6£1.6 2.8+1.6 2.0£1.6 0.108
Milk 5.8+2.3 6.5+2.5 6.0+2.3 0.019
Meats, Beans 7.7+2.4 7.8+3.0 7.7+2.5 0.001
HEI Dietary M oder ation Components *
Saturated Fat 5.6+2.9 5.2+2.3 5.5+2.7 0.005
Sodium 4.4+2.1 4.0+3.0 4.3+2.4 0.005
Oils 7.3+2.1 7.9+1.6 7.5+2.0 0.024
Calories from SoFAAS 11.7+#5.5 11.6+4.6 11.745.1 0.00

’n’indicates effect size.

®HEI scores are mean values derived from three 24+ezalls using the 2012 Nutrition Data SystemResearch (NDSR).

°Higher scores reflect higher intakes.
dHigher scores reflect lower intakes.

®SoFAAS=solid fats, alcoholic beverages, and addgdrs.

Note: Asterisk indicates significant mean differerfttests) between precontemplation and actiomt@aance SOC groups for Green Eating.




Table 4. Eating Behavior Item Responses of Unitie&iudent Participants by Stage of

Change (SOC) for Green Eating (n=26)

Eating Behavior Item

Precontemplation
SOC

Action/M aintenance
SOC

n

n

How often do you compare sodium
(salt) in foods like soup, bread, and
frozen meals — and choose the foods
with lower numbers?

Almost always

N

Most of the time

D

N

Sometimes

N

Seldom

w

Never

=

Total

16

How often do you go out to eat at a
restaurant or fast food place or order
take-out?

0

1-2 times per week

3-4 times per week

Total

How would you rate the “healthiness”
of your eating habits?

Poor

Fair

Average

Good

I

Excellent

Total

\]

During the past month, how often did
you eat any processed meat, such as
bacon, lunch meats, or hot dogs?

Never

1-4 times last month

2-4 times per week

More than 4 times per week

Total

"P<0.01

#Sample sizes vary because of missing data.
®Dietary Screener in the NHANES 2009-10. Risk Fabtonitoring Methods
http://riskfactor.cancer.gov/studies/nhanes/diesamhanes_dtq_en.pdf.
Note: Asterisk indicates significant differengé fests) between the
precontemplation and the action/maintenance groufeen Eating.
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APPENDIX A. LITERATURE REVIEW
1. Introduction

The purpose of this literature review is multi-éinsional; first, it will report
the damaging environmental impacts associatedtivetturrent food system
specifically related to animal products, and preedsfoods. Next, it will identify
specific dietary behaviors that have been assatiaith reduced environmental
effects such as a plant-based diet and consumdady lerganic and fair trade food
products to represent the term “Green Eating”. Alsplored, will be the growing
interest in sustainability among the university plagion. It will also report food
consumption of university students, describe gdéndi@. dietary recommendations
and methods for assessing dietary compliance. Iigjrials paper will report previous
research on environmentally conscious eating agihigi quality of university

students.

2. The Environmental Impacts of the Food System

The study of ‘food sustainability’ has become eiaédue not only to
environmental degradation that occurs becauseeaibdern, food and nutrition
system, but also issues of population growth, gletary quality, and climate
change'® The food and nutrition system is defined as: ‘¢heof operations and
processes involved in transforming raw materials foods and transforming
nutrients into health outcomes, all of which funoB as a system within biophysical
and sociocultural contexté.The food system is composed of more than human and
natural resources; its operation is affected blretogy, socio-cultural trends and

research.
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In the last four decades, the increasingly indakzed food system has
doubled its world food production to keep up witipplation growttf:” The increased
yield, in an effort to maximize economic gain, ssaciated with harmful
environmental effects®’ Developed nations are responsible for 75% of Féssl use
and 17% of their share is used for production, gssing, and packaging of foddhe
Stern report calculated that modern agriculturesponsible for approximately 14%
of greenhouse gas emissions (GHGE).

The modern food system requires many resourceslwike. Global
agriculture accounts for 70% of all freshwater asted for human u$® Nearly half
of the world’s arable land is used by agricultuned through land degradation, there is
a steady decline in arable land worldwidé Environmental impacts include loss of
crop and soil biodiversity, water pollution®, and cross-contamination from
unsanitary methods in animal farmitfg.

These negative environmental effects associatddtht globalized food
system have affected food resources in the U.Stréjga runoff of mass crop
production byproducts such as fertilizers, soiken, animal wastes and sewage in
the Mississippi River Valley have washed down thiediésippi River, creating a
hypoxic “dead zone” in the Gulf of Mexidd.Hypoxic water supports fewer
organisms and has resulted in massive fish ¥ills.2007, this dead zone covered
more than 6,600 square miles in the Gulf of Mexawe an abundant source of
seafood. An additional 146 dead zones have beetifide and continue to expand

across the glob¥.

29



2.1 Animal Products

Agriculture releases substantial amounts of carhoxride, methane and
nitrous oxide' Carbon dioxide is released from fossil fuel use mnicrobial decay.
Methane is produced when organic materials decoenpoder anoxic conditions
including fermentative digestion by livestock amnored manures. Nitrous oxide is
produced by microbial transformation of nitrogersails and manuresThe total
contribution of agriculture to GHGE considers diremissions (from soil and
livestock) and indirect emissions (fossil fuel usgrochemicals production and land
conversion to agriculturéf. These gases are trapped into the atmosphere and
gradually warm the plané!.

The rising demand for meat and dairy increasesymtizh of GHGE>>*"*°
While meat and dairy currently represent 15% ofttital global diet, they are the
most significant source of food-related GHGE arfteoenvironmental impact§*
There are both direct and indirect effects. Anrieci example is land use;
approximately half of all cereals grown in the vaoare fed to animafs. The
conversion efficiency of plant into animal mattempproximately 109 There is an
average input of 25 kcal fossil energy per 1 kéadrotein produced? Methane gas
released from the 33 trillion pounds of manure flomastock worldwide is equal to
the environmental impact of carbon monoxide relédsem 33 million automobile¥
Additionally, the United Nations’ World Economic 8ocial Survey 2011 concluded:
“intensive livestock production is probably thegast sector-specific source of water

pollution.”
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European researchers investigated the regionardiftes in dairy, beef, pork,
poultry and egg production, and related GHGE inZhéMember States of the
European Union (EU-27) Sources of GHGE included were enteric fermentation
manure management, direct and indirect nitrouseogall emissions, cultivation of
organic soils, liming, fossil fuel use, and ferdi productiorf> The dairy sector had
the highest GHGE in the EU-27 followed by the bsssftor*® Enteric fermentation
was the main source of GHGE in the European liakssector (36%) followed by
nitrous oxide soil emissions (28%)Beef had by far the highest GHGE on a per
kilogram basi$> However, there were large variations in GHGE amtiegEU
countries, which the authors explained by diffee=nion animal production systems,

feed types and nutrient use efficiencigs.

2.2 Processed Foods

The globalization of the food system has resulteproduction of energy
dense, nutrient poor foods that are a major cautivitto environmental and health
issues® Processing is responsible for approximately oire-f the energy use in the
U.S. food system, and each calorie of processedl iequires 1,000 calories of
energy**

Cardiovascular disease has been the main causatf ioh the U.S. for almost
a century and hypertension is the leading riskofei@tThe positive relationship
between sodium intake and blood pressure is wigbéshed as well as the need to
reduce sodium intake to lower blood pressaréOne third of dietary sodium is

derived from packaged and restaurant fddds.
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Between 1970 and 1996, there was a 22% increake mmount of fats and
oils in the U.S. food supply, and a 23% increaseomsumption of sugars and
sweeteneré® Today, the average American consumes 30 teaspd@uiied
sweeteners and sugars per day, almost triple toem@mended amouft.The
consumption of high-fructose corn syrup (HFCS)heaper alternative to sucrose,
increased by 1000% between 1967 and T8®(-CS now represents 40% of caloric
sweeteners in food and beveratfea.diet high in HFCS may encourage
overconsumption through mechanisms that causeugtred in insulin and leptin
release, hormones that inhibit food intdke.

Over the last decade, the number of fast-food vestds in the U.S. have
doubled®! In 1998, a large nationally representative studgalered 30% of its
adolescent sample reported eating fast foods gpieat day. Additionally, those who
consumed fast foods had higher energy and totatti@tes, drank more sweetened
beverages and less milk, and ate fewer fruits amdstarchy vegetables than those
who did not consume fast fod8Energy-dense fast foods may also reduce consumer’s
normal satiety mechanism and prompt passive ovetroption®®

The current, globalized food system that promotespetiveness, discourages
connections with nature and with food producerasea significant environmental
costs and cannot remain sustaingb\@ environmental cost associated with
production and transport of food is included in phiee of food for the consumer.
Future generations will be forced to manage theseqguences of present agricultural

production method%3*
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3. Environmentally Conscious Eating Behaviors

Environmental psychology was developed in the th&e 1960s to study the
complex human-to-environment relationship. Numestuslies have attempted to
rationalize why people choose to adopt environmigntanscious behaviors, and in
addition the barriers that may prevent them fronmgleo. Environmentally conscious
behaviors are explained in the literature as: ‘taglyavior that consciously seeks to
minimize resource and energy consumption and mearthe use of toxic substances

and reduce waste”™

3.1 Plant-Based Diet

One proposal to reduce GHGE is to reduce intakeesft and dairy products.
Moving towards a more plant-based diet could besheial for health and the
environment. High consumption of plant foods hasnb®und to decrease the risk of
heart disease and certain canééfé However, changing well-established dietary
habits dominated by animal-based products is desig@?? In the U.S., the average
adult male consumes 154% of the recommended dilyance (RDA) for protein
(97 g vs. an RDA of 63 g), and the average adutiadle consumes 127% of the RDA
(63.5 g vs. an RDA of 50 §f) The average American consumes 67% of protein from
animal sources, compared to a 34% average worldiitlenerous studies have
investigated attitudes toward reducing meat consiom@and much of the resistance
towards this relates to the pleasure people expaziom eating meat and the
opinion that a ‘proper’ meal should contain m&4r.

Secondarily, people report a lack of knowledge afmad that could be eaten

in place of meat or that a plant-based diet woeldoontain enough protefi Despite
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higher than adequate intakes there is a percegiimng a significant part of the
population that they should be eating more proteithe U.S., 49% of respondents of
a recent national survey reported they were trjanigcrease the amount of protein in
their diet®

Reducing consumption of meat and meat productsdMower GHGE, but the
level of reduction in GHGE depends on the foods fidplace them in the diet.
Researchers from the UK created a number of dis@garios that showed a
reduction of 18-31% in GHGE could be achieved Iptaging meat with a variety of
different foods'’ Notably, the diet with the lowest GHGE had alneshird more
‘added sugar’ than the other diet scenarios becsuga tends to have lower
emissions than many other foods. It was also th&t lexpensive diet. This study
demonstrates the importance of considering the evtliet rather than single food

items and the nutritional and environmental impecubstituted food¥

3.2 Eating Local
The incorporation of local food systems to impréive sustainability of the

entire food system is a developing area of rese4rtht remains to be seen whether
local food systems can effectively address therenmiental, social and health needs
of the global food system. A local food systema$ined as: “a collaborative effort in
a particular place to build more locally basedf s#lant food systems and economies
— one in which sustainable food production, procgsslistribution and consumption
is integrated to enhance the economic, environrhanthsocial health of a particular

place.®?
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The intention of local food systems is not to ctetgly stop trade, but instead
modify local food production and markets to meetéhvironmental and health
priorities of a community® They offer an alternative to the traditional gltied food
system allowing local ecology, culture, trustintat®nships and access to healthy
food to grow>*>° Examples of local food system models are farnmaerkets,
community-supported agricultural enterprises (C38adside stands, box schemes,
pick-your-own enterprises and community gard&n$>°Community-supported
agricultural enterprises were established in JapahSwitzerland in the 1960s and
designed to share the risks and benefits of foodymtion between the farmer and
consumef? Community gardens are often allotment gardensrevimelividuals own
or share spaces and food production is pooled ar@ngommunity”

The preliminary research on the role of local fegdtems is
qualitative®°****2Common themes found are that local food systefies atcess to
nutritious food for all; they help to develop rétaiships between farmers and their
customers; allow community members to increase pagticipation in the food
system and contribute to social cohesion; encouatsfying social and cultural
interactions around food; develop social respohsitand stewardship of local land;
support biodiversity; and boost a community’s ecoiwovitality.® 262

Local food system research offers evidence to suppese view§®>!63-68
Farmers are motivated to join these systems foryme@asons including a motivation
to oppose power of the overriding globalized fogstem and to model a successful,
alternative community food systefh>®®Additional reasons include improving farm

diversity, producing fresh and organic foods, redgcfood miles’ and building
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relationships with customer$®2¢":**Conversely, customers are motivated to
participate in local food systems to purchase fresfjanic and seasonal produce,
support farmers and form trusting relationshipsiitem, and enjoy the social
interactions that take plad&®*°%°"7%"ne of the few studies to examine any
nutritional benefits for users of local food syssefound that participants reported
eating more and a greater variety of vegetablegagphred more home-cooked meals
than prior to joining the CSA

There is a good understanding of the motivatidrtease participating in local
foods systems, which includes a desire to redueeiironmental impact of food
systems, but full life-cycle analyses of foods dbicbugh these systems are needed to
measure any associated changes in carbon emiddigeker and Matthews
systematically compared the life cycle GHGE asdediavith long-distance
distribution, also known as “food-mile$® They found the average food in the U.S.
food system travels 1,019 miles for delivery and &dife cycle supply chain distance
of 4,201 miles’? Despite discovering these large travel distartbes;, findings
indicate the most significant phase in terms of BH&production, which contributes
83% of U.S. household’s food consumption footpfrifransportation as a whole
represents only 11% of life cycle GHGE, and finalivkery from producer to retail
contributes only 4% They also found a wide range in GHGE-intensity agio
different food groups; on average, red meat isr@tdlb0% more GHGE-intensive
than chicken or fish? Weber and Matthews results suggest a dietary istzift be a
more effective method of lowering a household’sdfeelated climate footprint than

“buying local”.”? Shifting less than one day per week’s worth obidak from red
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meat and dairy to chicken, fish, eggs, or a pasedaliet achieves more GHGE

reduction than buying all locally sourced fod.

3.3 Organic

The growth of the organic foods industry in the Lh&s been notable in the
past two decades. From 1997 to 2011, U.S. salesahic foods increased from $3.6
to $29.2 billion and now represent 4.2% of all Udad sales® While prices vary,
consumers can pay as much as double the amounmtgi@nic than conventional
foods/*"

Organic farming practices and certification requiests vary worldwide, but
organic foods are generally grown without synthpasticides or fertilizers or routine
use of antibiotics or growth hormon®<’ Organic livestock are fed organically
produced feed that is free of pesticides and aniiyiatoducts and are provided access
to the outdoors, direct sunlight, fresh air, arektfom of movemerif. Furthermore,
organic regulations often require that organic ®oack processed without irradiation
or chemical food additives and are not grown framegically modified
organisms.”® The International Federation of Organic Agricudtiviovements
(IFOAM) supports principles of health, ecology fess, and care.

Many organic companies have made the decisionvertise their “NO-
GMO” pledge while working activists lobby for thertsumer’s right to know what is
in their food®® Approximately 65% of foods in U.S. supermarketstain genetically
modified (GM) ingredient&! There has been a 250% increase in GM agricultnoe s

1997 The production of GM foods remains controversial ¢he long-term effect of

consumption remains unknown. It has been sugg#saeghart of the reason for
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consumer’s unwillingness to consume GM foods istdu® specific benefits from
choosing GM products are perceivédurrently, the U.S. Food and Drug
Administration (FDA) does not require labeling o¥Goods.

Consumers purchase organic foods for multiple resacluding concerns
about the effects of conventional farming practiceshe environment, human health,
and animal welfare and beliefs that organic foedset better than their conventional
alternatives>®*% Notably, higher educational achievement is thg demographic
characteristic to be consistently associated wiganic purchase$:®” An interesting
observation is presented by Winter and Davis: “e/mitial organic food production
primarily involved small farms and local distribari of fresh produce, today’s organic
food system is a complex combination of small ardéd food producers, local and
global distribution networks, and a wide varietypobducts, including fruits,
vegetables, meats, dairy and processed fods.”

Smith-Spangler et al. reviewed evidence from Janif66 to May 2011
comparing the health effects of organic and coriveat foods>® The researchers
selected reports that compared organically andeaionally grown food or
populations consuming these fod8&hey found 17 human studies and 223 studies of
nutrient and contaminant levels in food that metusion criterig®

They found all estimates of differences in nutrignél contaminant levels in
food to be highly heterogeneous except for themeda for phosphorus; phosphorus
levels were significantly higher than in conventaibproduce, although this difference
was not clinically significant® The risk for contamination with detectable pedci

residues was lower among organic than conventiommaluce, but difference in risk
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for exceeding maximum allowed limits were snfalEscherichia colicontamination
risk was no different between organic and convexafiproduceé® Bacterial
contamination of retail chicken and pork was comrotunrelated to farming
method®® However, the risk for isolating bacteria resistanthree or more antibiotics
was higher in conventional than in organic chicked porke® The results of Smith-
Stangler et al.’s review suggest that the prestmature lacks strong evidence that
organic foods are significantly more nutritiousrti@nventional food® However,
consumption of organic foods may reduce exposupesticide residues and

antibiotic-resistant bacterfs.

3.4 Fair Trade Certified

Fair trade is: “a global trade model and certifimatthat allows consumers to
identify products that were produced in an ethinahner.?® Fair trade products are
marketed as a method to reduce poverty througtyeagipurchases. Fair Trade USA
is a non-profit organization that certifies andmpuotes fair trade products in the J%S.
Fair Trade USA is the leading third-party certifeerd works with more than 800 U.S.
companies to audit and certify that the produaty thffer comply with international
fair trade standard®.Certified products carry the fair trade certiflatel.

Worldwide, the fair trade network certifies cofféea and herbs, cocoa, fresh
fruit and vegetables, sugar, beans and grainseftewuts, oils and butters, honey and
spices, wine and apparel, and certified ingrediaresnow used in ready-to-eat drink
beverages, body care products and alcoholic beesfam the U.S., fair trade
certified products are available in more than 50,@4ail locations. Fair trade certified

products are also not genetically modified, butaibare organié®
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The research literature suggests that more stoflitbe causal effects of fair
trade certification are needed. Blackman and Rigerapleted a review of fair trade
certification and found that evidence to suppotiethethat certification benefits the
environment or producers is limité4They concluded that more evidence could be
created by the use of rigorous, independent evaluat the design and

implementation of projects promoting certification.

3.5 Green Eating

Greene and Weller from the University of Rhodenrdldefined Green Eating
(GE) as: “eating locally grown foods, produce tisah season and limited intake of
processed foods, consuming foods and beveragearthktbeled fair trade certified or
certified organic and consuming meatless meals Weeld (if consuming animal
products) selecting meats, poultry and dairy tleahdt contain hormones or
antibiotics.® They also developed and validated the GE Survexptore the
constructs and relationships of environmentallysoctous eating. The GE Survey
measures constructs of the Transtheoretical Mddetleavior change: stage of
change, decisional balance, behavior and selfeffidor GE>*

The Transtheoretical Model (TTM) is a model okimional change. The
model focuses on the decision making of the indigldand involves emotions,
cognitions, and behavior. This model relies on-sgtort. In smoking cessation, self-
report has been shown to be very accutate.

The stage of change construct is the key-organizimgtruct of the modéf.
The TTM interprets change as a process involvingmss through a series of five

stages: precontemplation, contemplation, prepara#iction, and maintenance.
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Precontemplation is the stage in which people atémending to take action in the
near future, usually measured as the next six nsoR&ople may be in this stage
because they are uninformed or under-informed ath@utonsequences of their
behavior. Alternatively, they may have tried to e previously and become
demoralized about their ability to change. Contextiph is the stage in which people
are intending to change in the next six monthsyTre more aware of the pros of
changing but also not completely aware of the cBnsparation is the stage in which
people are intending to take action in the immediature, usually measured as the
next month. They have typically taken some sigaificaction in the past year. Action
is the stage in which people have made specificc@banges in their life-styles
within the past six months. Maintenance is theestagvhich people are working to
prevent relapse but they do not apply change pseseas frequently as do people of
action?®

The GE Survey provides a method for assessing stchange (SOC) for
GE and comparing dietary behavior between thoseamb@nd are not practicing GE
behaviors. People in the action and maintenance @M} can be defined as actively
GE, and those in the precontemplation SOC (PChatr@racticing GE and have no
intentions of practicing GE in the foreseeable ffetu

Consumer choice dictates food system productioconSumption patterns
changed, the food system would be forced to adaphads to meet consumer
demands. A recent consumer study examining housghwthases in the U.S., found
more companies are developing “greener” productsdet the needs of

environmentally conscious shopp@&téndividuals with greater awareness of their
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personal impacts on the environment are more liteefyractice environmentally
conscious behavidP. The majority of individuals are unaware of howittesily
lifestyle impacts the environmerftlf the aim is to increase environmentally
conscious behavior, an intervention must increaseness of individual’s impact on

the environment.

4. Growing Interest in Sustainability Among the University Population

On college and university campuses local, orgamd, sustainable eating
behaviors are increasingly popufaiAdditional environmentally conscious efforts on
campuses include the use of alternative transpamtatommunity gardens, and
energy efficient building®’ To date, 665 U.S. colleges and universities hiyreed
the American College and University Presidentshi@lie Commitment, pledging to
improve campus-wide sustainabilyGrowing numbers of institutions formally
committing to sustainable food purchases demoreshigher education’s ability to
have an economic impact on the conventional fostesy’’

Both scientific literature and public media sourbase reported the significant
environmental interest among the university popotatThe Princeton Review, a
student guide to college selection, published dejto “322 Green College$*The
book highlights institutions of higher educatiortlie U.S. and Canada with notable
commitments to sustainability in their academieaoffgs, campus infrastructure,
activities, and career preparatith.

The growing environmental conscious support ackbSs, universities
suggests a captive audience for interventionsdeease environmentally conscious.

Eating behavior change may be influenced by désireduce environmental impact.
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Increasing environmentally conscious eating belrawdould result in benefits to the

environment and health.

5. Food Consumption of University Students

University students between the ages of 18 ande2ésyexperience increased
autonomy in decision-making. During “emerging adatid” they develop a sense of
identity while in a critical stage for the estahhsent of long-term eating behavior
practices-*'*' Research indicates decreased overall-diet qudilitng this transition
from adolescence to adultho88:*%* Students enrolled in university dining plans are
exposed daily to a food environment characterizefbbds high in energy, fat, and
added sugar, and low in nutrient den$®Their poor dietary quality is well
documented with over 42% of total caloric intakenaang from added sugar, alcohol,
and sources of saturated f&t&°®The majority of this population fails to meet the
U.S. Dietary Guidelines for fruits, vegetables aattium®®*'°Findings from
national survey data also indicate fast-food restaLuse and soft drink intake is

highest in young adulthodd*2

5.1 Dietary Guidelines for Americans

The Dietary Guidelines for Americans (DGA) are Hasis of nutrition policy
for the U.S. government and the foundation ofedieral nutrition guidanc®® The
U.S. Department of Agriculture (USDA) and U.S. Depeent of Health and Human
Services issue the DGA every 5 years. The acconpguSDA Food Patterns
translate key recommendations from the Dietary @lnds into specific, quantified

recommendations for types and amounts of foodsnsume at 12 calorie levels with
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limits on calories from solid fats and added sug&trSeveral key messages were
developed to help people make more healthful fdadoes, including phrases such as
“Don’t give in when you eat out,” “Mix-up your chaes within each food group,”
“Make half your grains whole,” “Limit intake of satated andransfats, cholesterol,
added sugars, salt, and alcohdfAlso included was the vague recommendation to
consume “adequate nutrients within your caloricdse®™

Kolodinsky et al. completed a cross-sectional pingestigating self-reported
eating patterns of 200 college studefitsn internet-based survey was used to
identify how closely respondents followed the 2@35A and whether their eating
patterns were related to their knowledge of dietarigance® They observed that,
for fruit, dairy, protein, and whole grains, incsed knowledge was related to
increased likelihood of meeting Dietary Guidelil®Greater understanding of
dietary guidance appeared to be positively cordl& more healthful eating
patterns.’®

The 2010 DGA included themes of sustainability bnveer intake of
processed foods high in sodium, solid fats, anetddaigars. The DGA contain clear
language about the need for multiple sectors, diclyindustry, to take part in effort
to help Americans improve their health. This in@sgdecommendations to “develop
and expand safe, effective, and sustainable atureudnd aquaculture practices to
ensure availability of recommended amounts of hgdtiods to all segments of the
population.*** Also, “initiate partnerships with food producessppliers, and retailers

to promote the development and availability of ayppiate portions of affordable,
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nutritious food products (including, but not lindtéo, those lower in sodium, solid

fats, and added sugars) in food retail and foodiceestablishments**

5.2 Healthy Eating Index

The USDA produced the 2005 Healthy Eating Index|(BBD5) as a measure
of dietary quality in terms of conformance to theé®!'® The USDA Food Patterns
are used to set the scoring standards for the Higl.algorithm assesses adherence to
2005 USDA dietary recommendations for food groups @mponents which include:
total fruit, whole fruit, total vegetables, darkegn and orange vegetables and legume,
total grains, whole grains, milk, meat and beails, saturated fat, sodium, and
calories from solid fats, alcoholic beverages, added sugars=

Ervin’s report provides HEI-2005 scores for ad@lisyears and older in the
2003-2004 National Health and Nutrition Examinat@urvey (NHANES)-*® The
included sample consisted of 4,448 adults and tne Ddietary recall was used to
estimate HEI-2005 scoré¥ Adults were below all the maximum component scores
except for total grains and meat and beahBemales and the oldest age group were
most successful in meeting the recommendationthéofruit and vegetable
components and discretionary calories with a digghigher overall dietary quality
score™*® This investigation did not include a representatibthe entire university
student population (<20 y) and utilized just oneh@dir dietary recaft*® Additional
study of participants aged 18-24 years with mudtipd-hour dietary recalls to score
HEI-2005 would be superior in assessing dietaryityLia university student$®

Hiza et al. also used 2003-2004 NHANES data tosmneaHEI-2005 scores,

and they focused on describing the dietary qualitkmericans by varying
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sociodemographic characteristics in order to preWidther insight as to where diets
need to improvét® Children and older adults had better dietary dué#tian young
and middle-aged adult® Women had better dietary quality than men. Dietarglity
of adults generally improved with income level, eptfor sodiunt® The diets of
Americans, regardless of socioeconomic status, foered to be far from ideaf’

The release of the 2010 Dietary Guidelines andsesVlUSDA Food Patterns
demanded an update to the HEI-2005 to capture kayges, such as the addition of
recommendations for seafood (fish and shellfislu) lanitations on refined grains’
The 2010 Healthy Eating Index was published regeint|2013” Changes to the
index include: (1) Greens and Beans replaces DagkrGand Orange Vegetables and
Legumes; (2) Seafood and Plant Proteins has betddd capture specific choices
from the protein group; (3) Fatty Acids, a ratiopafly- and mono-unsaturated to
saturated fatty acids, replaces Oils and Satuigétb recognize the recommendation
to replace saturated fat with mono- and polyunség¢drfatty acids; and (4) a
moderation component, Refined Grains, replaceadleguacy component, Total
Grains, to assess over-consumpfith.

However, key features of the HEI-2005 were corgthin the HEI-2010: (1)
diet quality is assessed from two perspectivesgaaey (dietary components to
increase) and moderation (dietary components teedse); (2) the scoring standards
are density-based such that the relative mix ofi$as evaluated; and (3) the standards
for the maximum scores are the easiest to aches@rmendations among those that
vary by energy level, sex, and/or age. For the aaeg components, this means that

increasing levels of intake receive increasingbyhler scores; while for the moderation
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components, increasing levels of intake receiveedsingly lower scores. For all

components, higher scores indicate closer confocmaiith dietary guidancg’

5.3 Environmentally Conscious Eating Behaviors Bietary Quality

Several sources have presented potential relaimmbletween food
consumption and the environment. Recent studies ftand greater support for
organic, local, non-genetically modified, and nayassed food among racial
minorities and lower-income populatiol§**°No consistent differences among age,
race, income, or family composition have been folamdhese environmentally
conscioug®®’

Hekler et al. conducted a quasi-experimental nowlwenized controlled trial
to compare changes in eating behaviors among stitiking a food and society
course (n=28) versus students taking health-relatedan biology courses about
obesity, health psychology, and community healessment (n=72f Al
participants were undergraduates at an upperdagtemic institution in the U.B A
food frequency questionnaire (FFQ) was administatdte beginning and end of the
four courses taught from January through March 26bStudents in the food and
society course read portions of popular books a&sdys and watched documentaries
highlighting the environmental, ethical, socialtjas, cultural, political, and
agricultural issues associated with food and prodné?* They were also assigned to
write an Op-Ed article and create a brief YouTulnkee based on themes discussed in
the coursé?! The students who took the food and society couserted significantly
improving their healthful eating with greatest impements in increased vegetable

and decreased high fat dairy intakes relative écctimparison grouff* The results of
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Hekler et al. suggest that it may be possible tnge dietary behaviors in college
students by focusing on social, ethical, cultusall environmental issues related to
food and food productiotf:

Robinson-O’'Brien et al. examined characteristicadiflescents who value
eating locally grown, organic, nongenetically emgired, and/or processed food and
whether they are more likely than their peers tetniealthy People 2010 dietary
objectivest?®® The study was a cross-sectional analysis usirgjfdam a population-
based study in Minnesota (Project EAT: Eating Amdegns):?° Participants were
male and female (n=2516), ages 15-23 y&drshey completed a mailed survey and
FFQ in 2004'%° The percentages of adolescents who reportedttivasisomewhat or
very important that their food be locally grownganic, nongenetically engineered,
and nonprocessed where 20.9%, 23.2%, 34.1%, aB#&29espectively”® Those
who valued each practice were more likely thanrthbeers to be nonwhite and have
low socioeconomic statué’ Adolescents who valued greater than two practivese
likely than their peers to have a dietary pattemsistent with the Healthy People
2010 obijectives for fruit, vegetable, and fat irt4® The findings of Robinson-
O’Brien et al. indicate it may be beneficial toaliss alternative food production
practices as part of nutrition education prograonsafiolescentt™

Tobler et al. conducted a large-scale survey irsghieng of 2010 with a Swiss
population to examine consumers’ beliefs aboutagiohl food consumption and
their wiliness to adopt such behavidtg hey also investigated consumers’
willingness to reduce meat consumption and to le@gsnal fruits and vegetabfés.

They found consumers believed avoiding excessiekgmang had the greatest impact
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on the environment, while they rated purchasingwigfood and reducing meat
consumption as least environmentally benefiidlhe researchers observed that
respondents appeared to be most unwilling to rechess consumption and purchase
organic food’* Taste and environmental motives influenced conssimellingness to
eat seasonal fruits and vegetables, while prepassdio reduce meat consumption
was influenced by health and ethical motiVe#/omen and respondents who
preferred natural foods were more willing to ade@blogical food consumption
patterns’*

Pelletier et al. conducted a cross-sectional stagyxamine the characteristics
and dietary behaviors of young adults who repoplading low, moderate, or high
importance on alternative food production practi®é3he participants mean age was
21.9+5 years and 53% of the sample was ferffalehey were a diverse sample of
students (n=1,201) at a 2-year community collegeZagear public university in the
Twin Cities, Minnesota?? The participants completed the Student Health and
Wellness Study survey in the spring of 2310.

Approximately half (49%) of young adults placeddarate to high
importance on alternative production practices, famddemographic differences
across attitudes were fourfd.Young adults who placed high importance on
alternative production practices consumed 1.3 rmereings of fruits and vegetables,
more dietary fiber, fewer added sugar, fewer sisgaetened beverages, and less fat
than those who placed low importance on these ipesct?

The study also found that young adults who pldagt importance on

alternative production practices consumed brealafastoximately one more day per
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week and fast food half as often as those who glame importance on these
practices-*? Findings suggest that preferences for alterngiivduction practices are
associated with a wide range of generally healdtyng behaviors, regardless of
whether the foods consumed are from alternativeooventional source$? The
results of this study also suggest that nutriti@ssaging around social and
environmental implications of food production piees may be well received by this
age groug? However, environmental studies are needed to expibether attitudes
toward alternative production practices can beugrited to improve dietary

quality

6. Conclusion

In conclusion, this body of evidence suggestsénatronmentally conscious
attitudes and eating behaviors are associateddeitheased environmental impacts.
Cross-sectional studies have found more healthggeptactices and higher dietary
quality among young adults and university studéfft¥?However, limited study
exists exploring this relationship between Greetingaand dietary quality. None, to
the knowledge of the author, have investigatedétationship using comprehensive

dietary assessment methods such as multiple 24rboalls.
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APPENDIX B. INSTRUMENTS

Heart Start Baseline

1. Eligibility Screener

1. How aold are you?

D Lhesder 18

(::I 18

O mw

(@F]

O

(=

D 3

O

O Crvar 34

2. Do you have a URI meal plan?
O

Ciwe

3. Do you have any of the following conditions?

[ vvme .00 vy m cisoins

Dﬂﬂl’-ﬁl’

I:l coronary hean diseaso

I:l liver disease

I:l B blaading disorder

D dlsanderad saling
D & digander that stects essigy balonce

D none of fhe obove

4, Are you pregnant or lactating?

() ves

() ho

5. Are you currently on lipid-lowering medication?

O ve
O
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Heart Start Baseline

2. Brief Online Consent

Thank you for your interest in the HeantStart Study. The purpase of this study Is to delesmine if & campus-wide nubriion
Intervention will Improve health status by decreasing heart disease risk.

If you choose to parficipate, hena ks what will happen:

wau will complate onfine suneys
ou will come to the lipld tab for a lots] of 3 assessmeant visits. Your height, weight, wailst circumfenencs, and blood

prassure will be measured and a few drops of blood will be collecied {by a finger prick) for Blood Fipids and ghucoss
measuremeant,

Benafits: You will increase your distary knowledge and leam about your health stalis.

Risks: Althaugh experienced perscnned will obtain the blood droplets, there is a chance of discomion from the finger
prick.

Your paricipation ks valuntery and you may decide lo quit a1 any Eme.

Confidentiality:

Mlﬂnnrmﬂuvmpm’ will be kept confidential and your perivacy will be prolecied o the madmum exienl
allwarabla by law, The website is password probected for bath the ressarcher and subjects. The data will be stored on 3
disk in fha Lipld Lab at the Uiniversity of Rhode Island. Prinfouts of the data will be slored in locked offices al The
University of Rhode lstand for up to 5 years (as required by law) and then destroyed. Dats will be reported in summarny
formal, and no names will be uzad,

GQuestions:
If you have any questions or concems, please contact the researchers listed below. If you have concsms reganding your
rights a8 a ressarch participand, please contact the human subjects representative listed below

Researchers,
Jon Arts
emal heartstarid 1 2@ gmad.com

Ingrid Lafgran
email: ngridiofpreniBur.adu

Human Subjecls Represaniative:

Vice President for Research and Economic Development
70 Lower College Road

University of Rhode Island

Kingston, Rl 02881 Phone:(401) 874-4328,

emalk robind@ur adu

This praoject has been restewed and approved by the haman subject review board of the University of Rhode lskand.
Thank you for your lime and interast in this study

W you would like a copy of this form, please pend it now.,
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Heart Start Baseline

1. Continuing in this study indicates that you have read and understand the above
information.

O | aewi naady o Bngin the cnling surveys.

O | mow oot Brimrasted b Bhés. sludy.
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Heart Start Baseline

3. Demographics and Health History Questionnaire

1. Please answer the following gquestions.

Kame | |

trata of birth I |

2, What Is your gender?

() mste

D Famalks

3. W you are a female, what was the date of your last menstrual cycle? (MM-DD-YYYY)

[ =1

4. What Is your race or ethnic group?

D Wehiie {nan-Hipanic)

D Blnck & Afdcan Amevicas [non-Higpanic)
D Hiapanic/Latien

D Amsvicen InginnfAlnsks Halive

[ s

D Halva Hawallan or alhar Pacie [alander

|:| Mo RAco
I:‘ Dithar {plonse speckly)

I 1
5. Where do you live?

l‘::l On-Camps

O Oftcampus fwilh family)

O Off-cargis {nol wigh Damilly)
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Heart Start Baseline

6. What year in school are you in?
O Fiesd year

O sesromee

O Jniics

() sanar

() enduais student

{:} Mal & sludanl

7. What is your enrollment status?
C:] Fuli-simn

O Pasri- Ut

O Honhraditional pari-thme

() WMot student

8. What Is your major?
I |

9. Do you take any prescribed or over-the-counter medications? (please specify)

.

10. Have you had your cholesterol levels checked?
() vm

O

O Diont know

11. Do you use tobacco products?

O e

&1
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Heart Start Baseline

4, Dietary Screener

Thasa questions are aboul foods you ale or drank during the past monih, That ks, the past 30 days. When enswering,
please inchide meals and snacks al home, al work or school, In restaurants, and anypiace slss,

1. During the past month, how often did you eat hot or cold cereals? Choose one.

O HNever {Go ko question 4]
O 1 Ume laat month

O 2:3 limes lasd month
() 4 tiewn per week

I:::] 2 timta per ek

o Joll men peeer weah!

O 5 llmeas per week

Dﬂlmuw#‘r

O 2 or mare imes par day

2. During the past month, what kind of cereal did you usually eat?

[ ]

3. If there was another kind of cereal that you usually ate during the past month, what kind
was it? If none, leave blank.
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Heart Start Baseline

4, During the past month, how often did you have any milk (either to drink or on cereal)?
Include regular milks, chocolate or other flavored milks, lactose-free milk, buttermilk.
Please do NOT include soy milk or small amounts of milk in coffee or tea. Choose one.

() waver (50 0 quasion 8y
() + s hast mosin

O 23 Fmeey lasi month
O 1 ime par week

D 2 lenes gt waak

O -4 Gmds par wiel

O semmpwns
C_} 1 tima per day

O 23 B por day

O A4 rmsd pis diy

() e morn times pee day

5, During the past month, what kind of milk did you usually drink? Choose one.
O Whole of fegilae milk

() 2% ot ce romcnc ot e

D 1%, 1/3%, or lowfot milk

O Farpires, skim or noofat mil

() o mite

O Cihar kired of sl - fypa mik,
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Heart Start Baseline

6. During the past month, how often did you drink regular soda or pop that contains
sugar? Do NOT include diet soda. Choose one.

C}N‘IW

O 4 tima lagt month
() 23 bmes baat marith
O ¥ lime pes week
Ozlmrpﬁmh
O 34 mes per week
o 1
o 1 tima per day
Oza&mp«m
O ssrmupuan
Chhmnaeimssin

7. During the past month, how often did you drink 100% pure fruit juice such as orange,
mango, apple, grape and pineapple julces? Do NOT include fruit-flavored drinks with
added sugar or fruit juice you made at home and added sugar to. Choose one.

O Nawer

O 1 Emse losl monih
() 24 sanos taat svanin
O 1 s paf Wik
 D———
O surmmpwrn
D Bl fimes por wook
{7 + trma per day
() 23 tmes per asy
O 45 fmen par iy
() e meen umes por iy
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Heart Start Baseline

8. During the past month, how often did you drink coffee or tea that had sugar or honey
added to it? Include coffee and tea you sweetened yourself and presweetened tea and
coffee drinks such as Arizona lced tea and Frappuecine. Do NOT include artificially
sweetened coffee or diet tea.

() vesar

D 1 lim lasl monih
O 2.3 limes tast manth
O 1 il per week
O?m-mrm
O:Jmuprmt
Ds-am.upumuk
D 1 fime per day
Oz—amnwm
Obﬁllmnwdﬂ
Oﬁumtﬂmumrdﬁ

9, During the past month, how often did you drink sweetened fruit drinks, sports or energy
drinks, such as Kool-Ald, lemonade, Hi-C, cranberry drink, Gatorade, Red Bull, or Vitamin
Water? Include fruit julces you made at home and added sugar to. Do NOT include diet
drinks or artificially sweetened drinks.

O Hirver
O 1 time [ast mcnth

O 23 fimea las? monih
D 1 et por week
= -
O stmarm
D 54 fimas per wpk
(D resase
() 23 times per dey
() +-8 imes per doy

O 8 af mvaie Hmad par day
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Heart Start Baseline

10. During the past month, how often did you eat fruit? Include fresh, frozen, or canned
fruit. Do NOT include juices.

() Hever

O ¥ iime fasl menih

O 2-3 limas last monih
o 1 —
O 2 fimes par week
() 24 timen pes wmck

O 1 time par day

C} 2 or morne Eman. par day

11. During the past month, how often did you eat a green leafy or lettuce salad, with or
without ather vegetables?

DNM

O T limss Enadl mionth
Oz-ﬂ,mrﬂlmm
O 1 lima par waak
() = tmos par woak
() 34 tmas perweak
Dﬁamurmﬂ:
O ¥ mia par day

O 3 of mona Tied par day
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Heart Start Baseline

12, During the past month, how often did you eat any kind of fried potatoes, including
french fries, home fries, or hash brown potatoes?

O o

O 1 fima st manth
O 23 limes kast manth
D 1 e per Wk
D:muww
O.‘H.“nuwmlk
Os-amupermk
D 1 lime per day

O i or matn limas par diy

13. During the past month, how often did you eat any other kind of potatoes, such as
baked, boiled, mashed potatoes, sweet potatoes, or potato salad?

() wower

O 1 thma lisl manih
O 2-3 Umes lasl monih
O 1 i per wesk
O 2 Hmea. par wesk
O 3-8 b, par week
() 54 tiaven parwuak

O 1 fime par day

O 3 ar mors times. per day
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Heart Start Baseline
14, During the past month, how often did you eat refried beans, baked beans, beans in

soup, pork and beans or any other type of cooked dried beans? Do NOT include green
beans.

) vomae

O 4 Bme izl manth
O 2-3 finses fnsi manih
{:} 1 time per weak
O 2 imis per waak
() 34 smes por wosk
O B-5 fimes perwesk
O ¥ B par day

() 2 or mre tiwas par day

15, During the past month, how often did you eat brown rice or other cooked whole grains,
such as bulgur, cracked wheat, or millet? Do NOT include white rice.

ONM
O 1l Ract mcsnilh

O 2-3 Gmas las! monih

O 1 Ume par weak
O- 2 limas per wesk

OJ-I Bmas pa waek
O 54 limos pof wook

O 1l par iy

O 2 or mons EMos per oy
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Heart Start Baseline
16, During the past month, not Including what you just told me about (green salads, l

potatoes, cooked dried beans), how often did you eat other vegetables?
O rme

O 1 lima Raat monll

() 2.3 tmes tast month

O 1 lima par wwok I
() 2 e pae wuak
O 34 BMAES DRrWEEN
O- BB Bmes per wesl

O 1 lima per day

D 2 .0f mine Thess S day

17. During the past month, how often did you have Mexican-type salsa made with tomato?
() Mo

C} 1 i Lasq manih

C} 23 fhnpn bast month

O f ime por week

C} 7 imon par wesk

() -4 timma par etk

O 55 Uiy, par ok

O'lwwuw

D 2 or moea timas par day
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Heart Start Baseline

18. During the past month, how often did you eat pizza? Include frozen pizza, fast food
plzza, and homemade pizza.

() tover

O 1 lirmas Aasd monihy
Q 3 fmey kol monih
D ¥ lime par weelk
() 2 imies por week
() 34 5emas par woss
O 5-8 fimes per week

O 1 fima per day

O 2 or mone limes per day

19. During the past month, how often did you have tomato sauces such as with spaghetti
or noodles or mixed into foods such as lasagna? Do NOT include tomato sauce on pizza.

() Mewsr

O 1 Fd lagl monlh
() 24 e tont
O 1 (im par wesk
O?WIWM
OE4W!DL‘|’M!.
() 58 times par venak
O 1 e pov diy

O T or morn Umes por day

80



Heart Start Baseline

20. During the past month, how often did you eat any kind of cheese? Include cheeseas a
snack, cheese on hurgers, sandwiches, and cheese in foods such as lasagna,
guesadillas, or casseroles. Do NOT include cheese on pizza.

{:}mw
O 1 Hinse kast manih

() 2% times host et

O 1 Uiy e W
O s
O J-d Bmaes par week
() 68 times perweek
() 1 oma par dny

C}:ummmwm

21, During the past month, how often did you eat red meat, such as beef, pork, ham, or
sausage? Do NOT include chicken, turkey or seafood. Include red meat you had in
sandwiches, lasagna, stew, and other mixtures. Red meats may also include veal, lamb,
and any lunch meats made with these meats,

O ar
O 1 Pma lasd monty

O 23 Nimiirs Bapd mondh

O § B per el
O 2 imes par wesk

O -4 Giman par vl
O B-B imas par Wl

O 1 B per day

O!mm‘nlhml.pﬂ'why
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Heart Start Baseline

22. During the past month, how often did you eat any processed meat, such as bacon,
lunch meats, or hot dogs? Include processed meats you had in sandwiches, soups, pizza,
casseroles, and other mixtures.

Processed meats are those preserved by smoking, curing, or salting, or by the addition of
preservatives. Examples are: ham, bacon, pastrami, salami, sausages, bratwursts,
frankfurters, hot dogs, and spam.

() Mo
O 1 i Raad moniis

OMMIIIH.IMM

O 1 lime par week
() 2 times por wask
O 34 Gmad parwank
O 5-8 imas par weak
D i W pér day

O F of mona Hinas pér day

23. During the past month, how often did you eat whole grain bread including toast, rolls
and in sandwiches? Whole grain breads include whale whaat, rye, catmeal, and
pumpernickel. Do NOT include white bread.

() v

{7 1 time laat month
O -3 limas et monih
O 1 Yl AT Wb
O:ﬁmp.rwut
O:!-ilhummk
() et ke o e
O 1 thmi pd day

O £ oF niio Ganaa par day
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24. During the past month, how often did you eat chocolate or any other types of candy?
Do NOT include sugar-free candy,

() bver

O 1 lime last morih
O 2-3 timas lasd santh
O stma s
O 2 llmay par el
O 34 lines per waak
O B-8 tervir s ool vkl

() + e per cuy

O 2 or meore Emas per day

25. During the past month, how often did you eat doughnuts, sweet rolls, Danish, muffins,
pan dulce, or pop-taris? Do NOT include sugar-free items.

O Hever

O i ime last manth
() 22 mes taml manth
() 1 lime par wak
() = tmes pae woek
Q 3.4 tmes por woek
O E-§ fimes perweak

O 1 bnie par day

{:} 7 of mone ligdd pas day
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26, During the past month, how often did you eat cookies, cake, ple, or brownies? Do NOT
Include sugar-free kinds.

() ower

O 1 b 1xs1 month
() 24 times Last manth
() 1 ram pae s
O 2 mas par weak
O 34 fimea per wenk
() 54 tmea per wenk

() 1t pr day

() 2t meen tmes par ey

27. During the past month, how often did you eat ice cream or other frozen desserts? Do
NOT include sugar-frea kinds.

() s

O 1 tima lnst month
D 23 limes last month
O 1 Theman jpasr et
() 2 timen per vooek
o:—-mwmth
O B (e parr weak

O 1 tima per day

O Z of maie bmes per day

84




Heart Start Baseline
28, During the past month, how often did you eat popcomn?

O o !
O 1 fime lost month

O 23 limas Lokt mont |
O 1 trem pat wetk

O 2 Bend par Wik l
D B4 (il por Wk |,
C' 548 fimes par woel
O 1 tima per day |

() # o msea times oo day
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7. Green Eating Survey College Edition

1. Green Eating
Green eating Includes participating in most of the following behaviors:

* Eating locally grown foods, produce that is in season and a limited amount of processed
foods,

« Consuming foods and beverages that are labeled fair trade certified or certified organic,
* Consuming meatless meals weekly and (if consuming animal products) selecting meats,
poultry and dairy that do not contain hormones or antibiotics,

Based on the definition of green eating, which of the following best describes you now:
[ ] 160 nct reguisrty practics green caling and da nat Inbend ta stan within Bre next & manthe

|:| 1 nm thinking sbout practicing grews sling within the nex 8 months

D | am plarsning on puaciicing graen ealing within 1he rext 30 daya

D | regularly practicn groon sading and have boen doing 5o fof less than & manihs.

D | reguiarly prascSice green sating and hive boen deing so lor B mosdhs of mans

D Chooss mof o answat
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2. Green Eating Behavior

Please select the answer that BEST describes your usual behavior.
Hardiy pvas Rarely 38% Sometimes §&% Oflen T Aoy ey

Hety olon 30 you buy mesl O O )

ar pauliry prodicis laballsd

"Froo Range” or "Coge

Fraa™F

How ofien do you chooss O O O
Toods labaled Certified
Owganke?
ovsowies O ® o
Tood e bavmrages labclod
Falr-Trada Cafiiflad?

® o o

How efan do you salecd
meals, poullry, and dairy
piodiocia thal ame eleed
witheod anlitdalics or
homeees

Localy grown loods are
rasm wittsin 100 miles
[smipobern in Al and nearky
WA or CT). Based on this,
o etlen da you aat
locally grown foods?

e ® o O O

oo you thop of famars
markets?

QEFO: QREiD
OO0 QO

O
O
®)
@)
O
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3. Decisional Balance
Here are some advantages and disadvantages to Green Eating. Please indicate how

Important each one Is in your deciding to eat green.
Mod ot | i HWeutnl Wiy impornt E rrwemty mmporimnt

Ealing green s ol |:| D D D
praciical in my lile right

Enling gra=n can b= loo
wapanshin

By eating green, | can halp
protect Bve planst

Ealing giaan would be too
[ lar]

Eafing svelmaly protesiad
Toodls |s ballar fof oy el
By galing grean | can
improvs e quality of My
e

By aafng grean | can
miipport i local econasy
Sualainably praducsd tonds
aan't #esilatds (o me

I am proud that | can help
e anwironmasst by aallng
grean

¥ o] fing gesen ioods
whiza | shap

Gzl D). [l Ll O
7] I O 4 W
O OO0 00000
1 | ) o o
Qe O OG0 O30 OEs
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4, REMINDER: Green eating includes participating in most of the following behaviors:

« Eating locally grown foods, produce that is in season and a limited amount of processed
foods,

« Consuming foods and beverages that are labeled fair trade certified or certified organic,
+ Consuming meatless meals weekly and (if consuming animal products) selecting meats,
pouliry and dalry that do not contain hormones or antibiotics.

Please rate HOW CONFIDENT you feel that you could eat green under each of the

following circumstances?
ol af all coafdant Bio very conf S ot il Wary ik Exe

Whan | am busy

Witen | am af schoal dusing
et sEmnLiar

Whah 1 18 freevenisn]
Whan | go oul to eat

Whien | eal In ha dinieg
hails of calelerdas

Winin | sem ol b

WWen | am willy my family

000 OO0 OO
OO0 040 O
OO0 04ad DD
000 000 Od
D00 000 OO

R S SUTITSET
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5. Eating Behaviors
As per the US Dietary Guldelines recommendations, one serving of fruit or vegetables is
equal to one cup. Below are some examples that are equivalent to a "1 cup” serving:

1 cup cooked or raw fruits or vegetables

2 cups garden salad

One medium-sized piece of fruit

1/2 cup dried fruit

8 fl oz (1cup) of 100% fruit or vegetable juice

In total, approximately how many cups of fruits AND vegetables do you consume per day?
O Las B 1 cop

O 1 eup

O 2em

O 1 cuges.

D A G

O 5 cupgr

O oo

O T oF mOis CUps

6. Which of the following best describes the MAJORITY of your meals during the acadamic
year?

D | aal maals praparad i home
D | purchase frozen or ready-io-ead maals
I:[ i eal ad dinkyg hafdisieatawanis

D | gt Farst hosod ¢ Hom ennl

7. On average how many times per week do you consume red meat?
[T s

D 12 e woek

D &5 limas’ week

DIMMEMM
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8. How often do you eat fast-food/ take-out?
D Hever

D 12 limaar ezl

D 34 Bl pracarvlhy

D 23 lmesd veesk

I:‘ dn lima! wesh

D & oF mche Thnel weal

8. Do you consider yourself a vegetarian (one wheo does not eat meat)?
[] ve

[ we

10. Were you on the campus meal plan last semester?

[]ves

[Jne
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8. College Environment Perceptions Survey

Pleaze answer the following questions as accurately es possible.

1. How many servings of graine do you eat on average per day?

NOTE: Any food made from wheat, rice, oats, cornmeal, barley or another cersal grain is a
grain product. Bread, pasta, oatmeal, breakfast cereals, tortillas and grits are examples of

grain products, Examples: 1 serving = 1 slice of bread; 1 cup of ready-to-eat cersal; %: cup
cooked rice or pasta

Dlmhmd

2, How many servings of WHOLE grains do you eat on average per day?

MOTE: All grains begin as whole grains; however, if after milling they keep all the parts of
the original grain in their original proportions they are still considered a whole grain.
Whole grains should be the first ingredient listed on the label. Examples: 1 serving =1
slice whole wheat bread; 5-6 whole grain crackers; : cup cooked brown rice; ' cup
oatmeal

D Lags than 1
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3. How many servings of milk or milk products do you eat on average per day?

NOTE: All fluid milk products and many foods made from milk are considered part of this
food group. Examples: 1 serving = 1 cup of milk; 1 cup of yogurt; 1 '4 ounces of natural
cheese or 2 ounces of processed cheese

Di—"llmlﬂ'l

[ ] i

D Choosa nol o angesr

4. How many servings of LOW-FAT (1% fat or less) milk or milk products do you eat on
average per day?

NOTE: All fluid milk products and many foods made from milk are considered part of this
food group. Examples: 1 serving = 1 cup of 1% or skim milk; 1 cup of low-fat yogurt; 1 '
ounces of low-fat natural cheese or 2 ounces of processed low-fat cheese

D Legs Bam 1
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5. How many servings of meat andior eggs do you eat on average per day? NOTE: Ali
foods made from meat, poultry or eggs. Examples: 1 serving = 3 ounce of meat or pouliry
{looks like a deck of cards); 1 egg

6. How many servings of nuts, beans, or tofu do you eat on average per day? NOTE: All
foods made from dry beans or peas, nuts and seeds Examples: 1 serving = % cup cooked
dry beans; 1 thsp. of peanut butter; ¥z ounce of nuts or seeds (give example of tofu)

DL“’ID‘UHJ
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7. How many servings of fish, seafood or shelifish do you eat on average per day?
Examples: 1 serving = 1 ounce of fish; 3 shrimp

[ estens
u1
|:I!
Di
[}«

[J osemon

|:[ Chooss nol o answes

8. How many servings of sweet snacks do you eat on average per day?

MOTE: Includes cookies, cake, muffins, donuts, candy, candy bars, etc Examples: 1
serving = 1 2-inch diameter cookie; 1 ounce candy; 2 square Inch of cake; ' of a regular
size candy bar

DLmll‘um"
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9, On average, how often In the past month did you consume a non-diet, sugar-sweetened
soft drink (pop)?
Examples: Coke, Sprite, Dr. Pepper, Pepsi, Mountain Dew, Orange Crush, Mr. Pibb, T-Up,
Fanta, Root Beer

[:I Navel oF logs Bah ol Dl sl
Dl‘.‘mlomrprm

D Twa to slx per week

[ ] e per day

[ wwo e duy

D Feer par doy

D Choose nod ko ansveer

10. On average, how often in the past month did you consume fruit drinks or other sugar
sweatened beverages? Examples: Hawaiian Punch, Hi-C, Kool-Aid, Ocean Spray
Cranberry Juice Cocktail, Snapple, Sunny Delight, Country Time Lemonade, Sobe,
Arizona lce Tea, sugar sweetened tea, ete.

E:l Mever or [eas Than ona per month
[:‘ One o faur par manth

D Tt 1 Bix par wiek

D Qi e iy

[ oot

D Threa por day
D*wrwm

D Chooae nol & armwerl
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11. On average, how often in the past month did you consume non-diet (NOT sugar-free)
energy drinks/sports drinks? Examples: Gatorade, Powerade, RockStar, Red Bull,
Monster, Full Throtite

D Mereer of feds than onhe per monlth
D O o kour par manih

[ ] vt s por e

D Ona par dog

[ 7o par day

[] rves per iy

D Fouif g diny

D Chazas ok b ardwer

12, On average, how often in the past month did you consume sugar-sweetened specialty
colfee drinks? Examples: frappuccine, flavored latté/cappuccine

D Mavai of feas Man ona par moanih
D Gine fa four per manth

D Tn 10 sky per vssk

I:‘ One per day

| v per oy

D Thedd por diy

D Four par day

D Chaocan nol b ansaar

13. How often do you compare sodium (salt) in foods like soup, bread, and frozen meals —
and choose the foods with lower numbers?

|:| Almast Abways
I:‘ Most of the tos
D Sometimes
D feddom

[ e

D Chapoas misk b3 aeawar

97



Heart Start Baseline

14, How often do you add salt to your food?
D Aot Abevays

D Mot of The Y

D Somalimas

D Satdom

[ e

D Chegan nek Lo anpwer

15, How often do you eat low-fat foods?
[ s A

[ st ot the sime

D Semetives

D Seldom

D Matver

D Cheoa nok b Sflaver

16, How often do you eat fried food?
(] Aot b

D Mol of he T

[[] sometimes

D Heddom

[] o

D Chezaiy Nk B Snwar

17. How often do you consume alcoholic beverages?
[ wwvr

D Bpacil Docasions

D L W on0e pes wenk

D Oinc pesr wieak

[] wwtce par ean

D Ml iham thigd Tmes par wask

D Choode nes 1 anpwer
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18. How often do you go out to eat at a restaurant or fast food place or order take-out?
[Ja

D 1-2 limes pat wook

D 34 limvas oo wenck

D S Ly Pt veu ok

D?mww

D Choome nok o arasar

18, How would you rate the “healthiness" of your eating habits?

D Poor
[] #an
s
[[] woes
D Excallani

I:l Choose nol fo answer
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APPENDIX C. HEARTSTART STUDY FLYER

HOWHRYRHEALTHYEREY OU?E >

o|siyour@liettheartthealthy?q
*DoFouknowdour@Eholesterol,
triglyceride,BndZElucosedevels?
eDoyouknowdouribloodpressure?s

Earn®30=nddearnbouts
yourthealth@Btatusiyll
participatingln@hel
HeartStartBtudy!l

Contacts:fheartstart2012 @gmail.com

874-27850

Questions?@DrAofgren®B74-5706L
Department®fiNutritionBindFoodBciencesk
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APPENDIX D. INFORMED CONSENT FORM

The University of Rhode Island
Department of Nutrition and Food Sciences
301 Ranger Hall

Campus-Wide Nutrition Intervention

CONSENT FORM FOR RESEARCH

You have been invited to take part in a researofept described below. The
researcher will explain the project to you in detdou should feel free to ask
qguestions. If you have more questions later, Dgrid Lofgren (401-874-5706 or
ingridlofgren@uri.edu) or Jennifer Arts (401-8748%/or jarts@my.uri.edu), will
discuss them with you. You must be 18-24 yearsiasle a URI meal plan, and have
a body mass index 18.5 kg/ni to be in this research project. You are not elgfbr
this study if you have diabetes (Type 1 or Typed#ncer, coronary heart disease,
liver disease, a bleeding disorder, are pregnalatotaiting, have disordered eating or
any health conditions that may influence energgies, or if you are on lipid-
lowering medication. If your body mass index is &g/t you will be referred to
health services.

Description of the project:

The purpose of the study is to determine if a casvpide dietary intervention will
improve health status by decreasing coronary ltksease risk factors in college
students. The intervention will consist of nutnitimessages and education materials
displayed around campus.

What will be done:

All students with meal plans will be exposed toititervention in the dining halls.
The study will involve the completion of questioimes, two brief assessment visits,
and a follow-up visit in Ranger Hall. If you deeitb take part in this study here is
what will happen:

Baseline Assessment:
Day prior to your first assessment visit (overnjght
e For the twelve hours prior to the first assessmesit, you will be asked to
refrain from eating or drinking anything except feater. We encourage
you to drink as much water as you would like. Faaraple, if your
screening visit is scheduled for 8 am on a Tuesgay will be asked to not
eat or drink anything (except for water) after 8 pmMonday evening.

First assessment visit (approximately 30 minutes)
e Your height, weight, waist circumference and blpoessure will be
measured.
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e A finger prick will be performed to collect a fewaps of blood for
analysis of blood lipids and glucose.

3 Month Post-I ntervention Assessment:
Prior to your second assessment visit (approxinyg@8l minutes)
e You will complete online questionnaires to assestady intake, eating
behaviors, your college environment and physicaviage.

Day prior to your second assessment visit (ovelthigh
e As with the day prior to the first assessment vigiu will be asked to
refrain from eating or drinking anything except feater twelve hours
prior to the second assessment visit.

Second assessment visit (approximately 30 minutes)
e Your height, weight, waist circumference and blpoessure will be
measured.
e A finger prick will be performed to collect a fewaps of blood for
analysis of blood lipids and glucose.
e You will receive $20 upon completion of this visit.

6 Month Follow-Up Assessment:
Prior to your follow-up visit (approximately 30 nuites)
e You will complete online questionnaires to assestady intake, eating
behaviors, your college environment and physicaviae

Follow-up visit(approximately 30 minutes)
e Your height, weight, waist circumference and blpoessure will be
measured.
e A finger prick will be performed to collect a fewaps of blood for
analysis of blood lipids and glucose.
e You will receive $10 upon completion of this visit.

Risks or discomfort:

There are no known risks for the completion of goesaires and the measurement of
height, weight, waist circumference and blood pressEven though experienced
personnel will obtain the blood samples thereghance of discomfort from the finger
stick.

Benefits of this study:

This study will improve understanding of behaviaat environmental factors that
influence coronary heart disease risk and obeEltg.direct benefits to you include
increasing your dietary knowledge and learning alyour health status. You will
receive the results from your assessment visitgltheveight, body mass index, waist
circumference, blood lipids and glucose).
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Confidentiality:

Your participation in this study is confidentidllone of the information will identify
you by name. All records will be stored in a logkafice that is only accessible to
study personnel.

In case there is any injury to the subject:

If this study causes you any injury, you shouldfgddr. Ingrid Lofgren at 401-874-

5706 oringridlofgren@uri.edu You may also contact the office of the Vice Rtest

for Research, 70 Lower College Road, UniversitiRbbde Island, Kingston, Rhode
Island, telephone: 401-874-4328.

Decision to quit at any time:

The decision to take part in this study is up ta.ydou do not have to participate. If
you decide to take part in the study, you may guény time. If you wish to quit,
simply inform Jennifer Arts at 401-874-2785jarts@my.uri.edwr Dr. Ingrid

Lofgren at 401-874-5706 amgridlofgren@uri.edwf your decision.

Rights and Complaints:

If you are not satisfied with the way this studypeformed, you may discuss your
complaints with Dr. Ingrid Lofgren, anonymouslyydu choose. In addition, if you
have questions about your rights as a researcitiparit, you may contact the office
of the Vice President for Research, 70 Lower CellRgad, Suite 2, University of
Rhode Island, Kingston, Rhode Island, telephon@l874-4328.

You have read the consent form. Your questiong lhe@en answered. Your signature
on this form means that you understand the infaonand you agree to participate in
this study.

Signature of Participant Signature of Researcher
Typed/printed Name Typed/printed name
Date Date

| consent to be contacted for future researcheeltd this project or other projects.

Signature of Participant Signature of Researcher
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Typed/printed Name Typed/printed name

Date Date

Please sign both consent forms, keeping one for yourself
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