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ABSTRACT

A I:IUTRITION EDUCATION PROGRAM TO INCREAS‘E THE CONSUMPTION OF
WHOLE GRAINS AMONG COLLEGE STUDENTS
AT THE UNIVERSITY OF NEW HAMPSHIRE DINING HALLS
by
Katharine Rocheford

- University of New Hanipshire, May, 2009

| ‘The'relationship betweeﬁ whole grain coﬁsumptién énd a reduced risk of some E

: c'hronic disease is prorrﬁflent in the litgréture. Yet consumers and college students fail to
| meet fhe curfent recommendations. This study investigate‘dthe impact of whole grain
education materials and whole grain labels piaced in the UNH dining halls to improve
students’ knoWledge and wholé grain consumption. Survey responses /from 504 students
were analyzed fqr whole grain knowledge scores and consumption vlevels from before and
‘after this prorgram; While overall knowledge score and whole grain consumption did not
increage due to this program, a‘ signiﬁcant positiVé relationship was Seen between |
knoWlédge and wholé grain intake. Twenty percent of the ﬁost—sur,vey respoﬁdents_ did
:however report increasiﬁg Whole graih intake due to the influence of the;new point;of-

’ choi.'ce labels. A passive nutrition education program can be influential in increésing

o

whole grain intake in some college students, but more research is needed to determine the

most effective method.
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_ CHAPTER I: LITERATURE REVIEW

' Recomrnendations and Consmnption of Whole Grains
Ac'oording to both the 2005 Dietary Guidelihes for Americans and
MyPyrrnaid. gov developed lsy the United States Department of Agriculture‘(USDA), the 7
current recommendation for whole grains is to consume at least half of the daily grain 2
servings as whole grains. A more specific recommendation suggests eating 3-ounee-
equivalents of \zzhole grams per day, which corresponds to 48 grams of whole grain per
day (1, 2). An‘ounce-equivalent is‘e‘q'ual to a 100% whole grain food inthevfollowing
portiOnS' I slice of bread, 1 “rnim bagel 1/2 an English muffin, 3 cups of popcorn, 1 cupv
of cold cereal as well as 1/2 cup of cooked rice, pasta or hot cereal (2)
Despite these recornmendations,_ consumers are failing to reach these goals and
are potentially missing out on the rnany health ‘oeneﬁts associated w1th whole grain
| | intake. Aceording to data from the.USDA"s Continuing Survey of Food Intakes by
- Iﬁdividuals (CSFII) 1n /1 994-96 and 19§8; Americans consumed on average 6.7 ounces of
grains each day,v yet only 1.1 ounces were whole grain (34% of the recommended 3
: ounce-equivalents). Only 7% of those surveyed actually met the current intalré‘ v
recommendation (3). More recent data from the National vHealth and Examination
Survey (NHANES) 2001-2002 revealedv'that Amerieans appear to consume only 10% of
their grains as whole grains, instead of the suggested 50%. The majority of thes‘e whole’
grains came from ready-to;eat cereals (29%), breads (25%) and hot cereals (14%). '_

Popcorn and crackers were minor contributors, 12% and 6% respectively, to total whole


http://MyPyrmaid.gov

grain intake (4); Data’ cellected from 7-day diet records of college-aged students enrolled
in a‘Virginia university introduetory nutrition course highlights the fact that college:
students also fail to meet the recommendation. AInong these students, the average intake
level of total grain foods each day was 5.4 servings, but only 0.7 servings were vi/hole : |
- grain (5). Anotner study from this same university analyzed 4-day diet recordsfrotn |
college freshman that indicated a mean whole grain eonSUmption level of 1.4
servings/day (6)
While consurnption leVels-appear to typically fall well short of kthe: '
recemrnendation, data from NHANES illustrates that people who do consurne popcorn
“have a significantly higher mean intake of whole grains overali than non-popcorn
eonsumers, 25 servings per 'day and 0.7 servings per day, respectively. ‘From this large
- national cohort, of Whem enly 6% were popeorn eonsumers, the mean popcorn intake

was approximately 39 grams per day or roughly 10 cups (7).

Deﬁnition of Whole Grains

Inconsistency in developing a definition ef whoie grains has led, in part, to the
confusiOn identifying and labeling these prodncts, which.may be one e)iplanation for the
iow level of consumption. Currently the F eed and Drug Administratien (FDA) does ‘nvot
" have a formal definition in use, but provides guidance to mannf_aeturers (8). The AACC
Internatienal, formerly the American Association Qf Cereal Chernists, developed the_
currently accepted definition in 1999. The definition is as follows: ‘fwhole gimins shall
consist of the 'inta.ct, ground, cracked, er flaked caryopsis, whose. principal anatomical
»components — the starchy endosperm, germ, and bran are r)resent in the same relative

proportions as they exist in the intact caryopsis”(9). The downside to this definition is



' the .'fact that rit' mey exclude certain grains that have been minimally processed but no
longer eontain the appropriate ratio. For example pearled barley is processed to remove
the inedible hﬁ’sk, but a small portion of the bran is also reﬁoyed ahd therefore would not
qualify as a whole graid'ilsing this definition. Hulled barley on the other hand 1s |
‘ eonsidered a whole grain (10).

Inb order to make it easier for eonsumers to understaod and identify Whole grains, “
The Whole Grains Couﬁeil developed the following “consumer-friendly” definition: |
“Whole grains or foods made ‘from themv_contain’ all the essential parts and hatu;aliy

~ occurring nutrients of the entire grain seed. If the grain has vbeenvprocessed (eg, cracked, *

i crushed, rolled, extruded, lightly pearled, and/or cooked), the food product s]/;oulddeliver

' épproximately the s:americhvbalanee of nutrients that are found in the original grain seed”

o).

Structure of Whol/e;Grains

An individual grain kernel is comprised of thfee parts: the bran, the germ and the
endosperrri (Figure 1). In addition to these vth'ree components, the kernel aiso has a thick
pfotective outer husk that is inedible and removed during proc‘ess;ing‘.r The bré.n is the
outer lgyer that surrounds the germ and endospermr es é fneans of protection from
: enViroomental factors such as weather, insects, and bacterja. The germ is the plant’sv
emb_ryo that when nourished by the stafchy endosperm will sprout into a new plant (11). -
These three components provide various nutrients to those who consume whole grain
" foods. The endosperm is predominately carbohydrates, ‘w‘ith some profein and srﬁali |
amoonts of B-vitamihs.‘ The gerrh is highly coneentrated in minerals (Calcium,

Magnesium, Potassium, Phosphorus, Sodium and iron), B-vitamins (Thiamin, Riboflavin,



Niacin and Pantothenic acid), vitamin E as well as selenium and phenolic acids. The
outside bran layer contains the same B-vitamins, minerals, and phytochemicals as the
germ, but also pr_ovides fiber and additional minerals (Copper, Zinc, Selenium,
Manganese)(11-13). The synergistic action of these various nutrients may contribute to

the potential health benefits of whole grains (14).

5 Germ

| Grain Anatomy

Figure 1. Components of a Whole Grain Kernel
Image use courtesy Bob’s Red Mill

In comparison, refined grains have undergone processing in which both the bran
and the germ have been removed. This process ultimately removes many of the desired
nutrients from the grain product. Only some of these nutrients are typically added back

into the refined product via enrichment and fortification practices (Figure 2) (15).
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Figure 2. Nutrient Content of Whole vs. Refined Grains
(Liebman. Whole grains: the inside story. Nutrition Action Health Letter 2006;33:1-5.)

In addition to fiber, vitamins and minerals, whole grain foods contain a high level

of antioxidants (Figure 3) that may provide various health benefits due to their protective

nature against oxidative damage from free radicals. The level of antioxidants in the grain

kernel yields a per serving capacity higher than some common fruits and vegetables, but

not as high as berries. The level of antioxidant capacity within whole grains is

compromised from a mixture of compounds including vitamin E, selenium, phenolic

acids and flavonoids (16).
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Figure 3. Average Antioxidant Activity of Whole Grains

TE: Trolox Equivalents
(Miller HE, Rigelhof F, Marquart L, Prakash A, Kanter M. Antioxidant content of whole grain

breakfast cereals, fruits and vegetables. ] Am Coll Nutr 2000;19:312S-9S.)

Health Benefits of Whole Grains

Cardiovascular Disease (CVD)

Whole grains are linked to a reduction in hypertension, total cholesterol levels and
low-density lipoprotein (LDL) cholesterol levels, which can decrease the risk of
‘developing CVD (17-21). Mildly hypercholesterolemic and hypertensive men and
women were able to significantly lower both systolic and diastolic blood pressure by
replacing white flour and white rice with their whole grain counterparts and adding
barley to their diet over a 5-week time span (18). Data from female health prbfessionals

over the age of 45 participating in the Women’s Health Study also illustrated that whole



grain intake was associated with o sighiﬁcant reduction io hypertension risk. With each
additional serving of Whole grainv per day these women conSumed a 4% redoction inrisk -
was calculafod. Within this study whole grains were effective at reducing the risk of
liyp_erfension, ‘but refined grains were not associated with an increased or"decreased risk
of Vhy;iortension (19). |
| A thorough review érticle examining evidence of the cholesterol lowering role of
oats ond oatmeal further supports that this relafionship has held ﬁue throughoot the past
ten years (17). The rriultiple studies reviewed indicated signiﬁt:antly lower total and LDL
oholesterol measurements after oatmeal consumption. Thevprimary ’explanation for t_hié |
occurrenoe is tﬁé-soluble fiber in the oéts th‘at‘has the ability to bind bile acids in the
intestine vther‘efore increasing their excretion. The body is then forceo to pull from its
own cholesterol p'oois to make new bile acids for future lipid digestion. Notonly does it |
| seem thaf LDL cholesterol levels decrease, but oats also )help decrease the concentration
of small, dense LDL particleé that appear to be more dongerous than large, dense LDL in
regards to their susceptibility for oxidétion that can further lead to cardiovascular damage
(17). This évidencé clearly supports the numerous othorv research studies claimiﬁg Wholc
grains provide a reduotion in the risk of developing cafoiovascular disease.
| A variety of la;ge pobﬁlotion—based obserVatiooal studies hove also focosed on‘
whole grains and cardioVascular disoa_iéo, inolﬁding the Nurses’ Héalth Study, the Insulin
* Resistance Atherosclerosis Study, the Atherosclerosis Risk in Communities (ARIC) |
study, the Estrogen Replacement and AtherosClerosis frial, as well as tho Multi-Ethnic
Study of Atheros"clerosisr(MES;A) Study. Results frorh ali of these studies support the.

idea that consumption of whole grains may protect again coronary heart disease and the



~ risk of heart failure as well as may limit the development of coronary atherosclerosis and

the progression of intimal medial thickness within the carogid artefy (22-26). While

much of the current research shows a profectiv_e relationship between whole graihs and

. CVD, the MESA study concluded that whole grain consumption was unrélated to

| sﬁbclinical’CVD among fhen an'd}womén ages 45 to 84 (27). All of these studies ‘
followéd similar methods by using food frequency questionnaifes (FFQ) to determiné

) dietélry_intake and included‘niiddle to-older aged subjects.. Despite these similar methods,

the MESA study results did not rﬁatch that of the other studiés and therefore»ilhllstrate’s a |

~

need for further research to ﬁﬂly understand this relationship.

Diabetes

: Similarly to CVD, extensive reééarch has»been performéd to eXamine thevpotential
for ‘whole grains to be protective against diabetes. The Health Professionals Follow-up |
Study and the Nurse’s Health Study conducted daté analysis ovef a long time spén (10-12
years) ambng a large cohort of men and women, respectively. Both bf these studies
gathered dietary data via a Self-reported semi-quantitative FFQ and sent out addi_tional
questionnaifes énd surveyé to gafher supplemental data on demoéraphiés, lifestyle
behaviors, and health _infofmatién related to blood glucose ,and diabetes (28, 29). Among
the Health Prdfessio_nal subjects, the‘ highest quinﬁle ‘of whole ‘grain‘ intake was 3.2 . .
servings pér day.' vCompar‘ing this Quintile tb th’é lowest quinﬁie (0.4 servings per day) a
sighiﬁcant inverse associaﬁon was found between whole gfain consumption and risk of
Type II diabetes. This association remained significant even aﬂgr adjusting for potential
xc-onfounding factors. While whole grain intake was clearly a prdtecti\}e factor, the intake

of refined grains did not show any considerable association with risk of Type II diabetes



(28). The Nurses’ Health Study yielded the same results when comparmg the highest
quintile of intake with the lowest Addltlonally, th1s study did finda pos1t1ve association |
: 'between refined gram intake and risk of Type II diabetes. These fmdings also remalned
s1gn1ﬁcant after confoundmg factors were taken into consideration (29)

While these results appear to support whole | gram consumptlon there were
limitations in that the data was self-reported from the subjects and could be biased
Keeping this in mind and comparing the results to a recent randomized, crossover feeding ,
trial shows that the link between whole grains and diabetes 1s not yet fully understood. ‘A
recent study conducted in Sweden eicamine_d the effect of a 6-week whole grain or reﬁned
grain diet ‘on thirty subjects who were already moderately 'overWeight; Within this study
neither diet affected insulin sensitivity or blood glucose ievels when comparing baseline
~ to the>6-week time point. Additionally there was no difference in biochemical values
betWeen the diet 'groups after 6-weeks (30). Though this Swedish study did not show
beneficial results of whole grains on diabetes, a recent German study concluded that a 4-
Week"di'etar}-( interventionorf alow calories whole grain product significantly improved
fasting blood glucose and insulin resistance score over that of a lowv calorie meal
’replacement product 3 1)1. The discrepancy between these two clinical trials illu"strates

the need to further research the relationship between whole grains and diabetes.

Cancer )
"~ Whole grains’ protective action'against cancer is related to the benefits of dietary
fiber, antioxidants and the controlled glycemic response whole grains elicit. The

National Institute of Health — American Association of Retired Persons (NIH-AARP)Diet |

and Health Study followed subjects over a five-year span to gather whole grain intake



‘ and bcancér, ihcidence data} -Whi}Ie total dietary fiber Was hot associated with colon cancer,
fiber eXclusivcly from grains was associéted wifh a lower risk of colqrectal» cancer.
Specifically, an inverse association was revealed ‘bert‘Ween whole grain intake and risk of
colorectal cancer, with a siglliﬁcant 20% decrease in risk betwcen subjects in thc lowest
) quintiie. cofnpafed to ‘the highest quinti}e. The reduction in ﬁsk forvrectal cancer was
strongef than that Qf colcn cancer, as a 35% decreaéc in rectal cancer risk occurred
be;rween the highest and lowest qﬁiﬁtiles (32). These researchers fufthcr analyzed this’
41arge stﬁdy to conclude that diefary fiber from grains as well as whole grain intake was
vas‘sociated with a lower ‘n's.k of small intestinal cancer, a much more rare form (33); |
| Ab largc epidemiological study conducted in the San Francisco Bay Area
exémined grain intake among pancreatic céncér patients via a scmi-quantitafive FFQ.
Consumption of at least two servings of whole grains per day resulted in a‘llowervrisk of
, pancreatic cancer compared to less thaﬁ one serving per day. Consumptioh of brown ﬁce
~ and tortillas elicited similar rcs‘ults. 'As with other studies, dietary fiber as a whole was
also inversely associéted with ra decreased risk of pancreatic cancer, therefore not ruling.
out the impact of fruits aﬁd vegetables in addition to whole grains (34);
| A review comf)iling reseafch on the potcnti'al mechanisms er whole grains’
protective nature towards cancer 'high_lights some of the current evidence. These potential
mechanjsms includc: >1. fiber’.s role as a bulking agent to accelerate bowelltransit time in
: the large intectinc, 2. fiber’s ability to bin}dvénd dilute harmful secondary bile acids, 3.
whole grains’ slower glycenﬁc and insulin responSe upon avlbisorpltion to control insulin
levels that can increase cell growth ‘of colon and tumof cells; as well .as>4. the antioxidant

- capacity of whole grains to limit oxidative damage throughout the body (35).

10



F ib.er, t;ntioxidants and t)hytoestrogens htwe aiSo been proposed as specific
mechanisrhs for the ptotective role whole grains may have in reducing the risk of
developing breast cancerj(35). However, data from one large pr(’)sp-ectiyev .
epidemiological study of pésﬁhenopéusal womén found no interaction present betWecn
whole grain intake and the use of hormotle replacement therapy on the risk of breast |
cancer (36). In anbther group of postmenopausal women from the Iowa Women’s Health

-Study, wholelgrain consumption was unrelated to breast cancer risk (3. Although there
is good evidénce régarding‘ whdle gréin and colon cancer, theée findings suggest a néed

for further research in the area of whole grains and breast cancer.

. In the United States approximately one-third Qf the population, almost 7 2> million
peoplé, are considered obese ‘and more than 60% are overweight or obese (38). The |
Youth Risk Behaviot Surveillance System, a survey among high school students
nationwidé, further illuminates the obesity ttertd among adolescents. Data from 2007
revealéd that '13% of the students istlrvevy’ed were obese, while approximately 16% were

: COnéidéred'overweight (39). As these high school studenté enter t:ollege there isa
potential for further weight gain as unlimited dining hall meal plans allow students to eat
as o‘ften and as much as they like. With obesity being a risk t‘actor for many,other
t:hronic diseases, such as CVD‘and diabetes, it is impdttant to educate young adtllts of
practices that can control the development of such a major public health concern and
prevent the development of negative }tealth outcomes later on in life.
The consumption of whole gréins sis one recommended strategy for maintajning a

healthy weight according to MyPyramid (2). The fiber within whole grains is digested

11



‘much leWer than those less complex‘ sugars found in refined grains. This provides a
’delay: in gastric emptying that allows for the full and vsatiated feeling to last longer;,,
" thereby limlting the desire to eat more food at that meal or snack quickly after the meal
(1 N : , ,
7 _~Researchers are currently examining whole grain consumpt1on and the
: relatlonshlp to weight status and body mass 1ndex (BMI). BMI is a ratio comparing a
person’s height and yveight to place them. in a designated category of undervyeight,
healthy we1ght overwe1ght or obese (40) Among a study population of 159 college
‘students the average level of whole gram consumptlon was only 0.7 servings per day,
commg mostly from ready-to-eat cereals and bread (5) While this consumption level
was well below the current reeommendatlon there was a significant d1fference among
students in the healthy BMI category compared to those who were overwe1ght or obese
- Students with a healthy BMI had a significantly higher intake of whole grams (0.8
servings per day) COmpared to overvyeight or obese students (0.6 and 0.3 servings per day
respectively). Among these healthy weight students 14 8% of their total grain intake
came from whole grains, Wh1le only 9.1% and 5. 9% of the overweight and obese
- student’s total grain 1ntake was from whole grains. Add1t10nally, the fiber intake among |
normal Wei ght students was significantly higher than those who were overvyeight or
: obese, despite the fiber level being yvell below the daily recommendation for all the
students (5). This evldence suoports the fact that whole grains may help maintain a
healthy weight, but also indicates the need to increase the Whole grain intake level among

college students via nutrition education and other types of interventions.
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Data fror‘knbrthe Netherlands Cohort S'tudy (NLCS) also indicated an inverse
association l)etween whole grain intake and BMl status. For both men and women, a |
high intaike of whole grainb foods correlated to e lower BMI and therefoie a lower riSl; of
being in the ovei‘weight or obese categery (41). Both of the NLCS and eollege
pobulatibn siudy were of cross-sectional design; which pi'evelits any- type of causality

14

cbnclusions to‘ be made, leading to only correlations fhat are effected by other factors
such as general lifestyle behaviors and other dieiary choices. . |
| NHANES data frbm 1999—2000 }further strengthehs tlie whole graiil association
_ with’healthy “weigh't.' Adult women within this coliort consumed on average 0.76 seri/irigs
of whole grains per day. Only 6% of this population actually met the current |
recom_inendaﬁon of 3 servings per day. Women who consumed at least one serving of
whole grain per day were found to have a significantly lower BMI and waist
circumference (WC) compeiied to those who consumed no whole grains. While whole
. grain intake in tl'lis populatioh appeared to help reduce BMl and WC, both indicators of
health status, tlie inean-’ levels of each anthropoinetrie measurement were still above the
optimal ranges (42). Similar, natiqnal eohort studies, iricluding 1-beth‘ male and female
: a(lults,v‘also found an inveise asseciation between BMI and weight gain and the
conSumptien of wholer grain ‘fooii.s (21,_43-46).
| While tllis reSeaich offers support for the benefit of Whole grain foocls on Weight
control, one large epidemiological British study revealed conflicting results. Over 2000
male and female subjects of i/arying ages from the Dietary and Nﬁtritional Survey of
British Adults pfovided data on their eating habits as well as body Weight, BMI and WC.

The results from the 2000-2001collection period indicated that there was no association -
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_‘ between whole grain intnke.‘and BMI, body weight or WC rneasurement. These results
'were unexpected as the 1986-1987 collection per%od of this study found ‘Similarr reeults as
 the previous studies, indicating a beneficial relationship between whole gtatns and
weiight, BMI and WC (47). These unexpected results illustrate the need for further
‘studies that follow eonststent methods .for detennining ncmal whole grain consumption.
The various techniques of collected dietary ‘intake as well as the difficulty m a'ccuratelyv
vdetermining whicn fooels are wltole grains can lead to over- or underestimettion of actual o

intake among subjects.

Other Health Concerns 7

vIn addi_tion’ to these majot ehronic diseases, whole grains have also been
beneﬁcially,linked'to other health concerns Such as metabolic syndrome and
gastrointestinal health. Howevet, the number of studies focusedv on these-conditions is
mtnimal compared to those analyzing whole grains and ohronic disease.

* Metabolic syndrome is a condition characterized as a clustering of ‘metabolic risk
factors tha_t include: abdominal obesity, elevated triglycerides, elevated blood pressure,
impaired fasting blood glucose, and IoW levels of high-density lipoproteins (HDL). ‘The
presence of these risk factors is assoeiated with the _potentigi for the future development
of CVD and/or diabetes (48). Ina recent study among older adults; only 16% of; men and"
7% of women ate at least 3 servings of whole‘v grains per day, with the rest of the group
falling short at approximateiy 1.6 and 1.3 eervings per day; respectively. Within this

“cohort those subj eots thét oonSunied more whole grains had a eigniﬁcantly lower risk of

having metabolic syndrome as well as a significantly lower risk of CVD mortality (49).
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While soluble fiber has been discussed as a potential mechanism for whole grains’
role in lowering cholesterol levels, the insoluble fiber found in whole grain products,
such as brown rice and whole wheat, is often the focus in regards to gastrointestinal
health due to the function of improving overall bowel movements by increasing fecal
weight and speeding up the transit time for which the fecal matter passes through the
colon before excretion. Along with the insoluble fiber, whole grains also provide
resistant starches and oliogosaccharides that move through the small intestine undigested
that add to the fecal matter for better excretion. The microflora found in the colon thrive
on fermenting these undigested carbohydrates to release short-chain fatty acids, such as
butyrate. The butyrate formed is then used as an energy source for the mucosa cells
along the colon wall that aid in the improved transit time (11).

Research suggests that oligosaccharides, in general, may provide prebiotic
benefits by increasing the concentration of bifidobacteria while helping to limit the
amount of E. coli found within the colon (11). Recently, research on the oligosaccharides
found directly in whole grain prbducts has been performed.. A group of thirty-two
subjects participated in a double-blind, randomized, placebo-controlled crossover feeding
trial using 100% whole grain breakfast cereal compared to a placebo of wheat bran
cereal. Upon completion of the trial, consumption of the whole grain cereal resulted in
signiﬁéantly higher numbers of healthy bifidobacteria compared to baseline data as well
as the wheat bran (50). This type of experimental research design is limited in the whole
grain field and further studies must be completed to determine if this potential benefit is

consistently seen among whole grain consumers.
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»Wh‘ile- numerous health benefits d‘o‘ appear to be related to whole grain | :

, consumption? many of thése same studies also indicate that peoplé who consume whole
grains tend to be wéllfeducated and lead healthier lifestyles in regards to physical

‘ acfivity, nof smoking, limiting alcohol consumption and makilig nutrit_ious} diet choices.
Further research, preferably clinical trials, need to be perfofmw to éorroborate the whole}
grain health benefits found from these large epidemiological studies and nﬁnitﬂize any of

these confounding liféstyle factors from skewing the data.

Whole Grain Biomarker -

Cne ma‘jor -1imitati6ﬁ of many of thé past whole grain research studies is the use
éf self;reported dietary intake data frqm FFQ, 24 hour recalls and/ér 3-day diet records.
The potential for subject bias 1s h’igh using these data éollection methodsrtovdetermine '
actual whole grain consumption levels. The recent discovery of a potential whole graih
biomarker, alkylresorcinols, will allow future researchers to determine whole grain
consumption objectively.’ | | |

Alkyﬁesorcinols (ARs) are phenolic lipids found in the bran layer of wheat and
‘rye (51, '52). These compounds are absorbed in the Small intgstiné at 60% efficiency (53)
énd are then trahsported via the lymphétic system to be incorpbrated into red blood cells
(54) and ﬂﬁher carried throughout ’th‘e body via very low density (VLDL) and high
density lipoproteins (HDL)(55). More recent evidence has shown specific AR |
‘metabolites in human urine that can be used to further determine whole grain intake (56,
57). Pronﬁsing research has shown that bbth plasma AR concen&ations and urmary

metabolites correlate with whole grain intake of wheat and rye products and therefore
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could be used as a biochemical marker to determine whole grain consumption more

accurately than methods used in the past (56-60).

" Consumer Knowledge and Attitudes Towards Whole Grains

. While the current reéommendafions and health benéﬁts of whole gréins are well | |
established within the scientific literature and new scienﬁﬁc methods to test consumption
‘are Being discovered, consumer knowlédge and attitudes are an"important‘ factor in
inqreasing canumption among the général public. Common barriers consumers indicafe
that prevént them from eating Whole grain foods inélude c'Qst, taste, texture and lack of
knowledge abouf pféparation mefhéds (61). Additionally, a lack of kndwledge about
‘whole grain health benefits and difﬁculty identifying which products' are whole grain
have also been shown to impact consumers’ decision to buy and éat whole grains (61-63).
Consumers é.re aWafe of the term “Whole-grairvl’r’, rclafe this term to breads and cereals,‘_’
cormment on the fiber content and describe these products as being less processed or
containing'tvhe whole grain (64), however confusion arises when terrhs such as “multi-v
grain”, “ofgahic” and “dark brown” are found on packagé labels (61). A .school-based o
_intei'yention amdng elementary students, parents and teachers proved a step in the right
direction as tﬁe adults and chiidren respénded positivelyktb the taste and texture of the
whole grain foods pfeéented to them. Both adults and children suggested ‘furthJer taste
testing'and slowly incbrporaﬁng whole grains into,comhon foods served in the cafeterié,

such as pizza and macaroni and cheese. However, knowledge in identifying these

products were still limited among the adults (65).
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Labéling and Idenﬁﬁcaﬁon
Mucn of the confusion among consumers stems from the inability to acvcurately
: identify whole grain foociS and products. Thisﬁ confusion is"»partiaII‘y due to the lack of
consistént labeling regulations and cl,eai deﬁnition usé among manufa‘ctnrers.\ While ihe
AACC International and The Whoie, Grains Cvouncil both ha\ie definitions of wholé
grains, as previouély _Inentionéd, these are nnf listed directly on food labeln. However,
consumérs are bombarded with a variety of items on food labels from an»approved health
claim, whole‘grain stamps and even individual symbois developed directly by each
manufactnrer. o | | | |

The F DA set forth abst‘andard definition in l 999 that fnods are‘c‘onsidered whole
gram foods if they ciontain 51% or more whole giain ingredients by weight foi the |
,arnonnt generally consnmed. ‘Based upon this standard, manufacturers can thén utilize
two FDA appibved qnaliﬁed'health claims to helpv indicate their# produc‘t/is whole grain.
These health claims include: “Diets high in plant foods--i.é., fruits, vegetables, legumés, R
and whole-grain cereals--are associated with a lowéi occurrence of coronary héért disease
and cancers of the lung, colon, ¢sophagus, and stomach” or “Diets rich in whole grain
foods and other plant foods aind low in total fat, saturated fat, and choleSteroi, may help
redlicé‘ the risk of heart disense-and nenain cancers." (66). Though these healtli claims

may guide the consumer in the right direction, they do not provide information on the

/-
i

exact amount of whole grains in each product, nor do they differentiate 100% whole ,
grain produnts from those that contain whole and refined grains.
The Whole Grains Council, a non-profit consumer advocacy grdup,‘ developed

~ whole "gravin stamps (Figure 4) which manufacturers can use on their prbducts,only after
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passing eligibility based upon the product’s formulation and becoming a dues paying |
member of The Whole Grams Counc11 The amount of whole gram in each servmg of the
: product will determme which stamp w111 be placed on the product packaglng The 100%
whole grain stamp is used for products that have all of their grain mgredlents in the whole
| gram f_orm. The basrc stamp is used for any other product that has at least 8 grams of |
~whole grain per serving, but also contains some refined grain ingredients. All of these
) stamps list the exact gram amount of whole grains per serving so the consumer can
determineeXactly how much they. are consummg from that product towards the .-
recommended 48 grams 67).. While Vthis stamp has all the necessary information the
| consumer ineeds to determine if a product is Whoie grain, the use of the stamp is entirely

voluntary by each manufacturer. This once again leads to an inconsistency in labeling,

which can cause confusion for the consumer.
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WHOLE
GRAIN

8g or more
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WHOLE GRAINS DAlLY ¢ WHOLE GRAINS DAILY

mmﬁ J&AAAA&NW“@
'

Flgure 4. Whole Grains Council Stamps

Image use courtesy Oldways and the Whole Grains Counc11 wholegramscouncﬂ org

To further confuse the consumer, some manufacturers have developed their own
- whole grain identification markers. For example, General Mills recently reformulated

many of their cereals to contain as least some whole grain and promotes these cereals in
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the cofnpany’s “Big G” liﬁe with their own vwh_ole grain indicétor (Figure 5). While this
indicator does not reveal the ambunt ofiWhole grain per serving, some vof the “Big G”
cereals do usek The Whole Grains Council Stamp, but not always (68). ‘Many other
Qompanies'Siﬁlply use the Wot&s “whole grain” or “made with whole graiﬁs” on the labels
of tﬁeir :broducts, but‘thris does not p_révide all the détails that consumeré needv to make an

educated decision.

Z B
s

R

Figure 5. General Mills Whole Grain Cereal Label

Image use courtesy General Mills, www.eatbetteramerica.com/wholegréimation

" Nautrition Education Among College Students
College vstudents} are an important target population for nutrition education as they
are beginhiﬁg to live away ﬁom their parents and are developing their own dietary and
lifestyle hai:its that théy will carry throughout their adult lives. Developing health ,
ﬁromoti’rig dietary habits at this stage of life may hélp their oveljall health and prevént the
develo;fheﬁt of chronic diseases in tﬁe future (6). | ‘
While in high school, many students rely on their parents to cook meals for them

i that are healthful and well balanced. As students progress to living alone at COllege with

a wide vvariety of food choices available in the dining halls, research has indicafed these
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students believe they begin to e'af fnqre food overall and make less healthy choices.
Though students have indicated that they are interested in learriing more about healthful
- eating and could make a dietary change for the better if ‘they wanted fo, many feel that thé ‘
6nset of a diet-related disease or illness Would be the‘r-naj or incentive and motivation to
make such a change (6). Unfortunately, by the time a dietfrelated illness occurs it may be
too late to reverse the damége already accrued. Educaﬁng yémg adults about dietary
| changes that can prevent the onset of sﬁch chronic coﬁditions sﬁould Be the focus of
ﬁiture nutrition p’rogramsT |
: There ate few i)ublished research studies exaimining college studenté’ whole gfain
knowledge, whole grain identiﬁcation ability, and understanding of the whole grair_l |
health benéﬁts. However research has been performed to test genefal nutﬁtion and‘
dietary guidélihe knowledge among this population as well as the studénts’ ﬁse and
understanding of food labels. A cross-sectional study at the University of Vermont,
sufveyed 200 studenté about nuuifion knovﬂgdge and eating behaviors. Overall, nutrition
knoWledge was related to Better food choices and eating behaviors. In regards to whole
- grains, those studénts consuming the recommended amounf of whole grains had |
signiﬁc;ntly bétter nutﬁtion knowledge s‘cc'>res than tilose students eatihg less than -
' ‘recommended (69). In addition to knowledge, college students have'also béen shown to
use and ha\}e a positive attitude towards nutriﬁonal labéls m regards to making dietary
choices (70, 71), with fer’naleé using labels more often than males (72). |
As previously sﬁted, whole grains providé numerous health be;neﬁts and

protection against certrainb chronic diiseavses. DéSpite thié evidence consumers are failing

to reach the current recommendation of 3 servings per day due to a variety of barriers
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such as taste, texture and the inability to correctly identify whole grain products.
Nutrition knowledge among college students has been shown to positively impact dietary
choices. Therefore the focus of this research project was to educate college students

-about whole grains and provide information to enhance their ability to identify whole

grain products and therefore incorporate these foods into their daily dietary choices.
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CHAPTER II: OBJECTIVES |

With many health benefits assbciated with whéle grain intake land people falling short
of the fgCommendatiqn, research ﬁust focus on eduéating peépic ébout all aspects Qf
~ whole grains in hopes it/\;?Vﬂl encouragé ,é change in dietary habits and an increase in
whole grain‘covnsumption. A limited amount of reéearch has focused ><‘)‘1‘1 college students
and their whole grain intaké in a dining hall environment (5, 6, 69), but evidence hés
shown these students are likely to read and use prodﬁct labels for help in making dietary »
choices (70-72). vTherefor‘e the goal of this hutritiqn education project was to providev
| education and l'abeiing informatiori ﬁ) the University of New Hampshire (UNH) studénts
to help them identify the whole grain producfs offered in each dining hall and ultimately
influence these students to increase their daily consumption of whole grains. 'fhe specific

objectives for this project include: ‘

1. Develop a whole gfain labeling system to be initiated within UNH Dining Halls.

2. Survey students to determine their understanding of the new whole graih label and

its influence on personal whole grain choices.
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CHAPTER III: MATERIALS AND METHODS

Prior to the start of this project the use of human subjects was reviewed and

approved by the UNH Institutional Review Board (Appendix A).

Focus Groups

During the Spring 2008 semester, three focus groups were conducted in order to
gain feedback from UNH undergraduate students about proposed nutrition education
materials and the protocol for displaying these materials. A total of 21 students
volunteered to be focus group participants. Based upon their schedules the students were
divided up and attended one of three 45-minute sessions, . Recruitment flyers displayed
throughout campus were unsuccessful and yielded no volunteers for focus group
participants. Therefore a direct recruitment approach was utilized via a sophomore level
nutrition course. The professor of this course announced the recruitment flyer
information during class and interested volunteers were able to sign up at the end of class.

The topics discussed during these groups included: knowledge of whole grains,
influences of dining hall food choices, preferred methods of receiving nutrition education
as well as feedback on proposed material developed for this study. All participants
signed a consent form (Appendix B) prior to beginning the discussion and were provided
with snacks énd drinks during the focus group as well as a coupon for one free ice cream
at a local ice cream shop. |

. Focus group discussions were tape recorded and later transcribed to’determine

.

patterns and summaries of student comments. This information was used to update the
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proposed nutrition education r_naterials in order to best fit the needs of UNH

undergraduate students and be as effective as possible once the study was iinplernented.

Material DevelOpment/Implementation

The purpose of the educational material'was two-fold. First the new i;vhole grain
~label system was designed and implementedato clearly indicate every whole grain product
| a‘)ailable in the dining halls. Secondly, the material proyi‘ded whole grain information to

" the ;students asa method of nutrition edu‘cation in regardsto serVing sizes, nurnber of 7
servings per day and potential health‘ benefits associated with whole grains.b
| All o'f the whole grain products in the dining lialls Were' identified with the use of |
two whole grain labels. «Wllole. grain foods were distinguished either as an “eXcellent”
source or a “good” source _based upon the number of grams of Whole grains_ iper serving.
‘ ﬁe'%ole Grains Council standard of at least 16 grams of whole grain per serving
classified as an “excellent” source and at least 8 grams of whole grain per serving
'clas’siﬁe‘d a_sa f‘good”source_, all the foods were categorized accordingly (67). | The grams.
of whole grains per seriling for each food were determined by gathering information
' vdirectlyvfro'rn tlie product rnanufacturer or information listed on the food packaging.
However, this approachv was not available for all products. When grams of whole grains
were unattainable the researcher used the ingredient list alone to determine the -
appropriate label to use. For this alternative Irnethod, “exCellent” sources were foods that
listed whole grain as'r’the first ingredient and the only grain in the product. “Good”
- sources were those with a vsthole grain as the first or second ingredient, but also had a

mixture of refined grain ingredients. To distinguish the different labels, the “excellent”



: label ¢ontain;d tWo Wheat staik images on a .gréen background and the ‘;good” label
‘con'tainevd one wheat stalk image on an oraiige backgrnund (Appéndix O

All educational materials dei?eloped for this project were made via Microsoft
' Ofﬁce Publisherm (Versibn 2067) and printed at UNH printing sei'viccs. Th¢ materials |
- develéped for this pioject ranged in a variety of sizes and location of display (Appéndix
D). i-Iot'line item labels (3.5”‘:x 2"’) were diéplayed next to pibducts sui;li as Oatrneal, :
brown rice and whole grain pastas. The bulk cereal containers at eacn‘dining, hall were
individually labeled with a 3” x 3” sign indicating the type of cefeal and cOrresponding “
wholé grain label. Additionally large pOéters,(24’; x 18”) cOntéining Wholevgrain/i - |
- education information werev‘display.ed at each désignated nutrition bulletin board area.
Each bread’rack area received a pbster (1 Z” x11”or8.57x 117) indicating the available
whole grain bread, i'oll, bag:ell and wrap c}inices. Within each of the tliree dining halls, a
flyer (6” x 8”) wns displayed on each napkin dispenser that was rotated weekly By the
researcher fo.ri a totalv of sei/en different flyers uséd throughout the duration of the
education program. These flyers contained both information about the new whole grain -
label and how to use it as well as overall irvhole grain cduc_:aitidn inf_ormntion.

At the start of the nrogram,' the materials for the cereai dispensers, bi'ead racks and
’napkin dispensqrs were peimanently affixed to the appropriéte ére_asi. The résea_rcher met
-with each dining hall manager to provide insftructiohs on ,displaying the hot line itém |
labels déily as each food item was put out. - The dining hall managers were then aisked to
rélay this infonn'atibn to tiieir staff members Wnrking at that particular food‘station. The
yresearvcher checked each dining hall periodically every week to ensnre that all materials

remained properiy displayed. Occasionally, éi(tra labels were provided to the dining hall
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managers for the hot line items to replace any that may have been lost during the course

of the week and during cleanings.

In addition, space was purchased from the UNH Dining Senior Marketing

Coordinator for two color table tents (4” x 6.25”) (Appendix E). The tents ran for one

week each and were displayed in small plastic stands on every table in all three dining

halls. The first table tent, displayed on week one of the project, included information

about the new labeling system and how to use it to make whole grain choices. The

second table tent, displayed during week three of the project, included information about

the potential health benefits of whole grains.

Whole Grain Food List

A variety of whole grain foods were already available in UNH dining halls at the start of

this project and were therefore included in this program. These foods received one of the

new whole grain labels as indicated in Table 1.

Table 1. Whole Grain Products Offered in UNH Dining Halls
Excellent Good

Cereals Oatmeal Trix
Cheerios Reese’s Puffs
Wheaties Honey Nut Cheerios
Total Raisin Bran Cinnamon Toast Crunch
Life Cookie Crisp
Cracklin’ Oat Bran Honey Bunches of Oats
Frosted Mini Spooners Honey Graham Squares
Low Fat Granola Marshmallow Mateys
Kashi Heart to Heart

Rice and Pasta Brown Rice
Whole wheat pasta

Breads, Bagels, Rolls | 100% whole wheat bread Hearty 5 Grain Bread
Whole wheat wrap Honey whole wheat bagel
Whole wheat pita Wheat English muffin
Whole wheat roll Honey wheat English muffin

Whole wheat English muffin
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Survey Development
A 24-queétion pre-survey and 34-question post-survey were developed to\\assess
: demographics, wholé grain knowledge, grain consumption pat»terns,I as wéll as influences
- on food choices within the student population. The post;survéy further assessed
fafniliarify with the new whole grain label, knowledge of the label’s meaning as well as
the impact the label had on thé food cho‘ices of the individual respondents. A group of
~seven nutritionafed research‘prbfessionalé evaluated thé Survey fbr content validity and
accui'acy. Comments from this review were used ‘to fevise the survey. Upon revision, le
undergraduate students and 7 graduat'e students pilot;tested,the survey to refine the;
language used, claxjfy confusing questions and/or response options. A final revision of ’
each survey was transformed into an online format v'ia‘ Survey Monkey (Copyright:»‘

©1999-2009 SurveyMonkey.com, Portland OR) (Appendix F).

Survey Implementation

Studenté from l'érge general educaﬁon classes, those over 100 students, were thc
focus of recruitment for potential volunteers to complete the surveys. Freéhman and
sbphomores primarily enroll in theSe chrses, wifh some upper level students also

registered. Durmg the 2008-2009 academic year, 92% of ﬁe‘shman_ liired in college-

| éfﬁliated hbusing (73). Since UNH Students living bn‘campus must also have a meal ,
| , plah thé distribution of freshman and sophbmqres in the‘ general education‘ classés were
the target group, as these students were likelyv to attend the dining halls more fréquently
than uppercléssmen and ’t.herefore be ‘éxpOSed to r,this program.

'Pﬁvor to the staﬁ of the semester, professors from 12 general éducation courses

were contacted individually via email to requeSt permission to use their students as
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‘poteiitial ‘vviolunte)ers (Appendix G)i Seven professors from five diffeient courses agieed
to participatc. Tho_ proféssors that agreed to participate taught the following coiirses:_ '
Principles of Biology, Makirig Babies,- Finite Math, Introduction to Sociology and
Recreation and Leisure in Society.

: »One'week prior to sending out the survey to these students, lhe iesearcher visited
each of thé five courseé) During the first five miilufes of class, the researcher was
introduced and Iilade the stildents aware they would soon be receiving an email from their |
professor oontaining a nutrition survey (Appendix G) At this time tho students were told
that participation was voluntary and that all survey inforlﬁation would remain compleiely
anoriymous. ’From these ﬁ'vei courses a total of 1,324 students received the siirvey\ hnk
’ via er‘nailbased upon tlie course rostei's. For the poétésurvey, the professors themselves
made an announcoment in class thal another mitrition survey, similar to the earlier one,
would be sent to the students and that they could fill it out vs}hether or not they completéd
the survey from earlier in the semester. Remiildei's were‘giVen'that this process was
strictly voluntairy and anonyr‘nous.‘v l

"In addition, both sufvey links were displayed on the UNH dining website at the
~ same time they were (lisfribﬁtéd to the students in the participating courses. _Visitors to
‘the UNH dining Websito who chose to complete the survey received written directions
| and cons‘e‘:nt information listed on the first page of the sui'vey, but did not receive any

“information in person from the researcher.

Data Collection

Data from each survey were automatically collected onto the Survey Monkey™

website. Upon completion of the pre-survey, the data was downloaded into Microsoft
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Qfﬁce Excel™ (version“2007) and coded into rlumerical responses. The ﬁye specific
questions relating to-whole grain kuowledge (Questions 17-19, 22 ‘and 23) were graded 1n
| order to "giye each respondent a knowledge score. Khowledge scores could range from d-
25 as correct ianswers were given one point and in‘correct answers were given zero poirlts.
" The final coded data was uploaded hlto the Statistical Package for the Social Sciences
, (SPSS yersion 170 for_ WINDOWS; SPSS Ine,-Chicago, IL) for statistical analys"rs.' This

same proeedure was replicated with the post-survey data.

~ University Hospitality Services (UHS) Ordering Data |
| Food orderi‘ng data from each dining hall, provided directly from UHS, was
received via Microsoft Office Excel™ (Version 2007). The information technologist
from UHS provided the researcher with a cOmplete spreadsheet of the pounds of grain
foods ordered during the time perlods before and durlng the nutrition education program
: for the Fall 2008 semester. The same 1nformat10n was also obtamed for the Fall 2007

semester.
- Project Timeline

: Aprll 2,17, and 24 2008 Focus Groups held
- September 2 — October 22, 2008: Control Perlod (no whole grain information dlsplayed)
October 6-9, 2008: Pre- survey announcements made by researcher '
October 15 — 22, 2008: Pre Survey distributed and collected
- October 23, 2008: Start date — all materials displayed

* Napkin d1spenser ﬂyers rotated every Thursday morning before breakfast
. December 9, 2008: End date — all materials removed

. Post-survey announcement made by professors

December 10 — 19, 2008: Post Survey distributed and collected
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Statistical Analysis |
| 'SMeYs were éXcluded if incomplete anéweré were Ypro{/idedvf(‘)rv knowledvgev
‘and/or cohsumption queétidns. Survéy response rate_:s were \calculatedvb'as'ed ﬁpoh
.includea survéys only. | | | |
Self repbrted height and welght values wéré qséd to>‘calcﬁlate a’ BMI ‘for each ’
respondent B-ased upon the‘ standa_rd equation of wt kg/ ht m’. Continubﬁs BMI data were
‘cate’gorized into standard BMI g‘roups‘ (<185 ﬁnde’rweight, 185 = 24‘.’9_he4a1‘thy, 25.0 -
| 29.9 ovefweight énd > 30.0‘obesé). BMI.data yielded outliers beyond two sta'ndard‘ '
' deviativons from the mean. Thése specific BMI outliers were é);cluded“ from the BMI
“ da_ta. :’Res’povnses to the five knowledge questions were scored to provide aﬁ overali Whole
graih knowiedgé score for each respondént, with a pérfect scor¢ being 25. The |
knowicdge score was further divided into tértiles. 'Self;-fepdrted consumption data were
tfansférmed from categorical data into continuous data by sc'oring each éategory into

" number of times each grain product was consumed per month. Given the assumption of 4

- weeks per month and 30 days per month, the average number of times grains were:

-consumed per day was calculated. Post-sufvey questions about each WG label were
~ transformed into a new variable of the total number of labels correctly identified.
Initial histograms were developed for all continuous variables (BMI, age, kno/wledge

scale, ‘averagé intake of refined and whole grains). Bivariate and partial correlations were

" run on all continuous Variables to determine relationships and any potential confounding

fact()rs. Independent t-tests were run to compare age, BMI, days of exercise, khowledge
score, and grain intaké from pre-sm'véy to post-survey. Knowledge and grain intake

- between males and females were also compared with an independent t-test. Chi-squared
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analysis was performed to compare all non-parametric categorical variables. Lastly, a
univariate analysis of variance (ANOVA) was used to compare whole grain knowledge
score tertiles with grain consumption and to compare the number of tags correctly
-identified with grain consumption. The standard for determining statistical significance

was set at p < 0.05.
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CHAPTER IV: RESULTS

Focus Groups

A total of 21 college-aged students, 20 female and 1 male, participated in the
focus group sessions. Sixteen of the students were nutrition majors and 5 were non-
nutrition majors. Overall, the focus group students had a general understanding of whole
grains and referred to them as “having more nutrients” and being “less processed” than
refined grains. Breads, pastas and cereals were most often specified as types of foods the
students would place in the whole grain category. The focus group students reported
eating foods from these groups on a daily basis, however many consumed refined
versions and only some whole grain versions. - |

The students reported an ihconsistency in nutrition information within the dining
halls. The students described that certain foods have the product packaging on display so
that students can read the front label, ingredient list and nutrition facts panel, such as
breads. It was also reported that the cereal nutrition information is provided at each
dining hali, but that it is in a 3-ring binder that is not proﬁinently displayed or easy to
access. Other products, such as oatmeal, rice and pasta, have a small nutrition
information card displayed next to the food. The students recalled that this card provides
calories, fat and protein content as wéll as allergy information, but does not offer
information about whole grain content. A conversation with the dining hall Registered
Dietitian confirmed that the food display cards have this basic nutrient informaﬁon, but

do not contain any whole grain content information.
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Students in the focus group did report looking at the eurrent nutrition infonnafioﬁ
- onthe foed car&s a‘svw’ell as using the online menu provided by the dining hall, but it was
apparenf that each student gathered information differently frorh.one aﬁothef. The ’focus
_ ‘group eléo ‘explain.ed that»nutritien pamphlets are aVailable and located near the exit door
in each dining hall. HOwevef, the students also commented that they are very unl‘ikely to
take these pamphlets and read the information. The students commented that tﬁeir
 friends and roommates also have this same feeling. Placing the\pamphiets near the‘exit is
not an effective method for providing nutrition inforfnation to UNH sfudents. The
‘Students suggested information should be pested at the point-of-choice food display and
J not at the exit where they are leaving and no longer thinking about their meal choices.
Feedbaek abeut the proposed education material'samples led to ‘modiﬁcaticb)ns to
be made that would be&ef suit the students’ needs. Suggestions from the focus gfoups |
included dislelaying, information on table tents and pepular areas such as near the toasters
or stir-fry station. When a variety of potential whole grain 1abel options wefe presented'
to fhe focus group, the students preferred bright bold colors and the use of the terms , |
c‘excelllent”v and “good”. It was in‘dicatedvthat references to grams of whole grain is not
helpful to students as many do not understand this méasurément and cannof relate it to
their actuallintake. Students also liked the use of wheat stalks to indicate whole grains

and supported the use of the health benefits of whole grains to teach other studentsto |

understénd_why they should be consuming more whole grains.

Ordering Data

UHS ordering data was provided as total pounds ordered for each given grain

product. Due to the nature of this data, statistical analysis could not be performed. The
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amount o-f whole grain products ordered by UHS for the Fall 2008 semester ivas 76,000
pounds during the control period and 67,000 nounds during the implementation period of
th1s program A total of 106 000 pounds of refined gralns were ordered during the
control period and 80,000 pounds during the 1mp1ementat10n penod In comparlson
ordering levels from the Fall 2007 semester were 56,000 pounds of whole grains and
198,000 pounds of refined grains during the corresponding control months followed by -
| 48;000 pounds of whole grains and 74,000 pounds of refined grains during the
- imple_mentationmonths.‘ This pattern was similar Within each individual dining hail for
the Fall 2008 semester, with morereﬁned grains being ordered as compared to whole
| grains (Figure’6 & 7). Throughout the entire Fall 2008 semester 4,400 pounds of white
rice, 1,300 pounds of brown rice, 20,500 pounds of refined pasta, 840 pounds of whole
grain pasta, 155,009 pounds of refined breads and 122,000 pounds of whole grain breads
were ordered. As for cereals, 5,800 pounds of reﬁned cereals and 18,600. pounds of

whole grain cereals were ordered (Figure 8).

(A ~ Online Survey
A total of 1324 UNH students received the contact emall contammg the pre- -
survey and 405 of these students volunteered to take the survey The same 1324 UNH
students received the post-survey email link, With 198 choosing to take this survey.f
Tliese results yielded a response rate of 30.5% and 15.0% respectively. Fifty-five
respondents were excluded from the pre-survey and 44 respondents from the post-survey
so that all subsequent analysis waskperformed on 350 and 1“54 eompleted surveys from

the pre- and post-survey sample. Upon visual inspection of SPSS generated histograms
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all continuous variables appea;‘éd to follow a normal distribuﬁon and warranted
parametric analysi_‘s. | | |
Compérison of demogrephic and deScriptive_cnaracteristics from pfe-survey to

pos_‘t-survey safnples revealed' no signiﬁcant differences (Table 2). »Tne respondents were
- ‘onv everage ,19 years old, predominately female, had a BMI <25 kg/mz, mostly ‘freshman_
and sophomofes, on-campus residents with‘ unlimited ;neai plans, vnon-smokers and hed
not taken a cellege_ level nutrition course. While pre-survey respondents were -not the: )
only students asked to co'mplete the pest-survey, 77.5% Qf pest;snrvey respondents did in
faet report compieting the first survey. | |
| ‘Mean whele grain knowledge score from the pre-surVey sampie (16.6 £ 0.1) was
not significantly different from the post-survey sample (16.7 n 0.2) at p=0.670. Tnough
no change in overall Whole grain knowiedge was observed, the percentage of eorrect
answers for re‘comm‘en'ded serving size questions for WG breads and WG‘paste/rice‘ : |
_ signivﬁcantl}.l improved (Table 3). Thirty-seven percent of the pre-survey respondents
correctly identiﬁed the serizing size for whole grain paste/rice while 51 .3% correctly
answered this question on the postv-s‘urvey (p = v0.027). In fegards to the serving size for
‘whole grain bread, 53.7% and 5 8.4% correctly answered this question on the pre-survey
and“postjsurvey, respectively (p=0.018).

| As an overall sample .the_ students from beth surveys were knowledgeable in the
| concept that whole grains help to reduce the risk of neart disease (95% answered
correcﬂy), obesity (80%), diabetes (66%), high cholesterol (88%) and high blood
pnessufe (71%), but only 21% and 41% knew that whole grains are prdtective towards |

certain cancers and gastrointestinal issues (Table 3). The overall group of respondents
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from both surveys did correctly identify the following foods as whole grain: brown rice-

_ (87% correctly answered), 100% whole wheat bread (95%), whole-wheat pasta (96%),

- and oatmeal (72%). However, 86% and 83% of the respondents did not correctly identifyp

~popcorn or com tortillas as wholev grain, yet '59%‘ and 67% claimed that ‘wheat’ bread and
bran muffins are whole grains (Table 4). No significant difference Vwas‘ found between

~ males and females in regards to whole grain knowledge score (p = 0.375). Students who |
' had prev1ously or were currently taking a college level nutrition course had a

51gn1ﬁcantly hlgher whole grain knowledge score than those students who d1d not take
such a course (17.6 £2.3 vs, 163 +2.2;p < 0.0001-).

No s'igniﬁcémt difference was found between pre-survey and post-survey results
for either average whole gram consumption or average refined grain consumptlon (Table
: 5 P <0.058; p <0.131 respectlvely) The average consumption of whole grams from.
| both survey samples was 1.5 servings per day and 0.8 servmgs per day for refined grains.

| Seven percent of the sample surveyed from both the pre- and post-survey met the current
: MyPyramid recommendation of at least 3 servings of whole grains per day. Whole grain
breads comprised 23% of the daily whole grain intake and 19% of the total eonsumption
came from whole grain cereals (Table 6). Males ate significantly more refined giains
 than females (p <0:.0001, equal variances not assumed), with no signiﬁcarlt difference in

- consumption between sexe}s for whole grains (p <0.833, equal variances not assumed).
| Bivariate correlations revealed a significant positive, but weak,.relationship '
between knowledge score and whole grain intake (p < 0.01,>r = 0.147). Additionally, a
significant negative, but vveak, relationship was 'found between knowledge score and

’  refined grain intake (p <0.01, r=-0.163). Based upon the significant different in whole
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grain knowledge score between enrolled and non-enrolled niltrition course students
further adjustment to these correlations was made. The adjusted results indicate that
taking a'college nutrition course did not alter the relationship ‘as the correlations rernained
weak, but signiﬁcant (whole grain intake p< 0.001‘, r=0.152; reﬁned grain intake p < |
- (‘)‘.Ol, r=-0.163). Both whole and refnied grain consumption were significantly different
»across the Whole grain knowledge score tertiles < 0.03 andp< 0.001, respectively); :
Students in'the bighest knowledge tertile consumed signiﬁcantly rnore whole grains than
 students in the lowest knowledge tertile (1.6 whole grain serxdngs/day tol.3 whole grain ,‘
servings/day, p <0.05). The signiﬁcant difference between tertile 3 and tertile 1 beld true
for reﬁned grains, with the highest tertile consuming signiﬁcantly less refmed grains than
: the, lowest knowledge tertile (0.6 refined grain/day to 0.9 refined grain/day, pv< 0.05). No
 differences were seen for either type of grain intake between tertile 1 and 2 or tertile 2 R
and 3 (Table 7, Figure 9 and Figure 10). | | |
Among students responding; to the post-survey, 58.9% claimed to have seen the
“excellent” label and 48.3% claimed to have seen the ‘;good” label in the dining halls
: during'the time frame they were posted. Further analjsis to determine the actual |
understanding and knowledge these students had of the labels revealed that 25.3%
correctly identiﬁed the meaning of both labels and 22.7% correctly identiﬁed only one
label. This left ‘52% of tbe post-survey students‘not'being able tocorrectly indicate the
- deﬁnitions of either label. There bwas no signiﬁcantcorrelation be'tween the number of
| tags correctly identified and knowledge or average intake. ’
From the post-survey sarnple, 20.5% (n =3 1) of :the students were inﬂuenced in

 their food choices by the wliole grain labels. These students reported being influenced to
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’consufne more whole grain cereals »and bfeads. When asked sp.eciﬁcally if they
consumed more Whole gréiﬂs during the sécond half of the semeS_ter (corrésponding to
‘t’he experime:ital périod) than‘th_é first half, 25.0% of the studeﬁts reborted yes. Thésé o
: studénts further indicated that this increase‘ vwas dﬁe to the newly displayed whole grain ’
| | la'béls as well as ihformation from news an‘d/orkovtherv peoplé. of the people who did not .
’ Co‘nsﬁme more whole grains vduri;xg the second half of the sém’ester, common Barriers -
repdrted §ver¢ a dislike in taste or textufe, not c‘aring abéut nutrition, and béing unable. to
identify whole grain'products. For 11 people, they answered ﬁo to}cqhsuming more
during this time period because they already ate whole grains so did not have an qctlial

increase in consumption.
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CHAPTER V: DISCUSSION

' Many epidemiological studies have displayed a relationship between whole grain

. .

consumption and a decrease in chronic disease risk (i 1). This research supported the -
décision to develop the curreﬂt recommendation of consuming at least 3 servings of
whole grainé pef déy set fbrth by the USD‘A‘and MyPyramid (1,’ 2). Despife the
recomrﬁendation and evidence for improved healtﬁ, survey d;ata from the USDA’s |
| Continuing Survey of Food Iﬁtakes by Individuals indicate only 7% of _Americéns reach
this goal and that the national average is only 1.1 servings of whole grains per day (3). -
Barriers that have appeared to be leading to this disconnect include a dislike for the taste
and‘ texture of whole graiﬁs, but also include a iack 6f knoWledge améng consumers to
aCcﬁrately identify whole grain products (6.2).9‘ |

ThlS thesis project aimed to implement a whoié grainvéducation program within
the UNH dining halls w1th a specific whole grain label system to help college students |
prbpérly identify whole grain foods avéilable in the dining halls. The objectives of
' implémehting such;a’program \'}Ne‘re’to increase the students” whole grain knowledge and
Fherefore inﬂuenée their diefary chéices to increase their consgmptiop of whole grains.
An online pre- and post-survey ;}vas administered in an anonymous fashion to determine
the students’ whole grain knowledge, self-reported grain consumption, knbwiedge of the
hew whole grain labels; and any inﬂlience the label; had on their whole gréin -int‘ake,.,

 The major ﬁndingé from this survey bda’tak were that neither whole grain |

c6nsumption nor overall whole grain knowledge 'signiﬁcantly increased from before to
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» after the program was:iinplemented. This may have occurred because .the survey used

was not sensitive enough to pick up a signiﬁca_nt difference. ,Additionally,the students

' uolunteering to participate in the nutrition surveys may ‘have had an interest in nutrition.
It »ma’y have been possible to pick up on‘a larger impact of this project /if more students
Were surveyed, especially those without a strong interest in nutrition to begin With. A
po’sitive correlation between whole grain knowledge score and whole grain intake was

‘ determined w1th1n the overall group of respondents as was a negative correlation between
the knowledge score and refined grain intake. It was determined that 20.5% of the post-
survey students were mﬂue‘nced to eat more whole grains due to the whole grain labels.

o This group of UNH students did report consuming on average 1.5 whole grain

servings-per‘day, ‘which is only half the recommendation for 3 servings per day, but vt'as ‘
higher than the 0.8 servings of refined grains ner day. With a total grain consinnption of

23 -servings .per day, the UNH students did “make ha_lf their grains whole”. The whole:
grain intake consisted of 65% of the total intake, yet this p'ercentage is deceiving due to a
10_\& intake of total grain foods. These data indi’cate that these students are not achieving |
the recornmendations for whole grains or totalgrains, but an underestimation could have
occurred due to the FFQ surveymethod used for this study. The whole grain intake |
results are similar to a study among college freshman‘at a large Virginia university, m
which a 4-day diet record revealed an average intake of 1.4 whole grains per day. Total
grain intake was not reported within this study (6).

Another study performed at this same Virginia university collected ‘dietary intake

data via a 7-day food record from 159 college students enrolled: inan introductor}i

nutrition course. This group of students reported an average whole grain intake of 0.7
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servings pér day and 5.4 ser\}i'ngs' of total grain productbs,‘whivch is oﬁly 13% 6f the total
- grain intake (5). | While UNH students-may‘ not be reacﬁing the current reCorﬁrhendation, ‘
~ they did report tWice as m_ﬁch whole grain intakefcompaféd i:o this group of ‘collegé
‘. students. One ﬁotentiél éxplaﬁation for this difference is the manner in WhiCil the dietary
*_intake was collected; é modiﬁed FFQ fype approach in this project versus a ﬁlulti-day
foqd record. The difference may also be. due to the mannér in which sfudents interpret
the méar}ing of the t:érm “whole grain”.i A nlisunderstandihg in identifying whole grains =’
can 1eadlto tﬁe ‘stu‘dents ﬁlling out the FFQ survey,incorréctly to imder- or ox)ere_stir_nate
thei; inta’ke'.;_Whi'le the students contacted fbr this proj'éc‘t were not eﬁrblled in a nutrition
'.coufse, those students who chose to voluntarily complete the survey may have had a
biased intéreéted in ﬁutrition and healtﬁ thét incréased their whole grain intake above that .
| of other college_students. There_fore the stﬁdents from this study may not be a true |
‘ repfeséntati'on of thé entire UNH student body. The reported intake level from this
proj ect is also higher than that of the national avefage, 1.1 servings per day, from 24-pour ‘
recall data of adults over the age of 20. Howeyer it is im;;ortant td note that in both this
stud); and the national USDA Study onl); 7% of the respondents met théfecoinniendation
~ for at least 3 servings p'er',day (3).'
The same USDA national data indicate that breakfast is the most common meal in
which to consﬁrﬁe whole grains, with Américans consﬁming 40% of their daily whole
~ grains at breakfast (32. Similarly, in this study whole- grain ceréals made up 19% of the |
daily whole grain intaké among the survey respondents. The popularity of cereal among
these studénts»provides a strong avenue fof furthe’r increasing whole grain intak\é in the

UNH dining halls. Currently, of the 23 cereals offered in each dining hall 15 are either
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- an “excell_eﬁt” or “good” source of whole graiﬁ. This large variety of whole grain cereéls
| provides easy substithtién options for étudeﬁts to tfansition’ from reﬁned to whole g_rains.
The maintenancé 6f these cerea.l" options as Wéll as the.. inclusibn o_f more whole grain .
 breads and bagels wil_l provide students with altemativé options forv whole grain bfeakfast
| ’f’ood. ‘The popularityvbof Wholé grain cerealé aﬁd breads is something thét the UNH
nutrition ahd ‘dining hall staff can wdrk with to further prqmoté these products‘during
future putrition educétion pfograms. AdditiOnally; the less popular brown riée and Whole
grain pas,td are offered at the dirling haHs, but cbuld be incorporated into more entfee :
recipeé fo el‘ltiCé students to try them. For examplebffering é whole grain pasta lésagﬁa
or chicken rice soup "with bro%vn rice rﬁay be appealing 'té certaivn‘stude'nts. Simply
rha‘ving more whole grain options and increasing the st_udeﬁts’ exposure to thesé broducts
may help to} change their dietary choices. This eXposure to more WilOlC grain products
‘may further im‘pr(y)vé‘the students’ kridwled_ge of whole grain foods and enhance the
pbsiti\}e felationship betWéen knowledge and consumption. |
Acéording to NHANESVdata the consurhption of popcorn appears to be a positive
»choice(towards iﬁcreasing daily whoie grain servings. People Who ate popcorn had a
signiﬁcantly higher total whdle grain intaké. tﬁan noﬁ-popcorn eaters (7) While, pdpcm:n
1is not currénﬂ& ,of‘fered atv the UNH dining hallsv, students étill rei)orted thaf 6% of thei?
: whole grain intake was froﬁ;l pop(;om. The consﬁmption of microwave popcornr is an
easy way for collége students to eat more whole grains when li§ing ina dormitory setting
without any m’ajot kitchen appli:ances. 'Howe{fér,' nufrition ‘professionals still must
advocate that popcorn be consumed with limited améunts of added fat aﬂd salt to help

maintain an overall healthy diet. A suggeStion to help increase whole grain consumption |
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| would be for the UNH dining halls to further promoté popcorn ébnSumpfi_on by 6ffeﬁng
this food occasionally or reminding students through nutrition education, such asa

| i)opcorn poster, that microwave popcorn is a practicai option to help increase their whole

| grain intake. ‘

E Exariﬁning the UHS oidering data corroborated the overall finding thai whole
grain consumption did not increase during this program time pei;iod." Itis likelyvthat the i
‘amount of gminé ordered at ther beginning of the seméster was iadequate to carry oi/er to
the end of the semester time frame. Gr‘ains’svuch as’ rice and cereai are fairly shelf stable - - -

~ and could ilave easily remained in the inventory thronghout the semester without a need :
: td order more. The total ordering data may have not beén sénsitive enoug}i to ‘c‘apture any
changes ‘witihin the grain intake for ihe 8-wéek time peﬁod of this study. The number of _ |
patrons at the dining halls decreased from the control périod (541,592) to the
eXperimental, peiiod (426,8 18). This cnangd in meais serVed méy also help explain t}ie
- reason for less grain products ovierall being ordered during the end o‘f the semester (74). |
Specifically, the number of patrons attending the dining halls during breakfast hours aléo |
decreased during the second half of the semester. During the first two months of the |
: semeS_ter 107,807 ;iatrons visited the dining halls, while énly 88,170 patrons visited
. dnring the ldst two months. This décrease in breakfast attendanc'é and tlie fact that
 breakfast foods, such as cereals and bagels, were popular whole grain éhoiced niaiy offer
furthdr justiﬁcaition for why the consumntion_ of Whole grain servingé per day did not
significantly increase from the pre-survey to bost—suivey (p <0.058). Additionally, the
experimental period of thé semester contains the 4-day Thanksgiving brcaik, which are |

days that students are not eating at the dining halls. While the data Shows that the total
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amount of grain_\rproducts ordered was higher in 2008 than 2007 vby 7%, itis uniikely due
to an increase in conSumption, bnt more so a response to the increaee in patrons in 2008.’ - |
A'tOtaI ovf 968,410 people went to the dining halls in the Fall 2008 semester and 919,571
1in the Fall 2007 semester, for a 5% increase 1n patrons. The percentage of whole grain

- products ordered from the total amount of grain foods ordered did increase from the Fall

" 2007 semester to the Fall 2008 semester, 38% and 41% respectively. This increase

e illnstrotesbthat there is a demand for larger amoonts of whole grain products and smaller
“amounts of refined grain products within the UNH diningihalls (74).

Even vthough the ogerall whole grain knowledge score did not increase ﬁo'im‘ . .
before to after the program, students did irnprove their knowledge of whole‘ gfain serving
sizes.. The percent of correct ansWers about whole grain serving sizes for bread and .’
pasta/rice did significantly increase after the program wae implemented. ThlS isa |
Valuaole etep ‘towards students understanding how much they actnally need to consume in

| order to achieVe the recommended bthree servings per day. Also, the majority of the

- students who completed the pre-survey started out with an adequate understanding of the
major whole grain hea}th benefits and types of whole grains so there was less room for an
’ivncrea'se in knowledge score. This result relates back to the idea that the students who
chose to complete the survey may have had a higher level of interest in nutrition and
nutntlon knowledge than the general UNH student body. ThlS general knowledge base
was also apparent in the post-survey Adata, as expected, but the survey did not show
evidenee of van" increase in knowledge for sorne of the lesser known health benefits and

whole grain products, such as cancer and popcorn, respectively.
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- While overall knowledge and consumption did not increase, a positive correlation
was fo‘und'.between these two variables. Those students in the third tertile for knowledge
score consumed significantly more whole grains than those in the first tertile, 1.6 whole
grains per day versus 1‘.3 whole grains per day. _However,‘ it 1s irnportant to reeognize
that students in the highest tertile of knowledge were still 1.4 servings short of reaching
 the daily recorn_rnendation. Thoughthe correlations were not altered when adjusted for

enrollment in a nutrition course; those students who did take a nutrition course scored
~signiﬁeantly higher on the wholegrain knovi/ledge questions and were therefore likely to
have a higher whole grain intake. While knowledge appears to correlate with
consmption, perhaps‘ other foods offered, at the dining halls are chosen more often and
therefore replacing grain consumption in general. “Nutrition knowledge and'proper -
dietary choices have also been evaluated in other research studies among college
students. An ongoing study at the University of Vermont used a conveniencesample of
200 college students to complete an online survey. The researchers from this study found
that students with more nutrition knowledge made healthier food choices and were more
likely to meet the dietary guidelines for fruit, diary, protein and whole grains. Those
students who did consume the reeommended amount of whole grains had a higher level.
of knowledge than the students who ate less than recommended (69). ;Based on these |
findings, future nutrition education programs among college students should focus on |
improving the knowledge base of the students. The respondents in this study had an
adequate knowledge level of whole grains to begin with. Perhaps future programs could
‘seea mOre robust effect if a broader range of students participate in the study. Recruiting

students that do not necessarily already have an interest in nutrition and health would be
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more representative of the overall ,college population. Designing future program to
increase knowledge will empower the students to make proper nutrition choices for
themselves and change their intake level if they choose to do so.

- Almost 50% of the post-survey. respondents were able to oorrectly identify at least |
| Yone of the whole grain labels. However, 20.5% of the post-surveystudents reported that
o they were infiuence}dv_ to actually eat more whole 'grains from this education program.
| This iilnstrates that these UNH students did look at and'understand the labels while

making food ehoices i'nthe dining halls and \iverevable to retain this information, but not

all of the students found the information inﬂuentiall enough to make a dietary change or

simply chose to not apply the information to their food choices. Ovther studies have also
shoWn that college students do read and tend to have a positive attittide towards nutrition
lahels. These students tended to nrimarily read information about calon'es and fat on the
labels (70-72). One survey of 553 college students revealed that females 'are more likely
to use food labels than males and that thOse students who do use labels feel that nutrition
information is irnportant (72).. Another gronp of 208 college students reported that food
labels are useful, but they felt that the nutrition claims made on food packaging may not
always'be trustworthy. Those students with a positive attitude toWards food labels are

more likely to use them when making food purchases(71). Even student responses from

preliminary focus groups show that college students notice food labels in food-court and

|
~

cafeteria areas and do often use these labels to make decisions (70). All of this evidence
suggests that improvement and consistency among food labels in dining hall setting can
benefit the dietary chOices made by college students. Future \'programs should focus on -

proViding nutrition information at all food stations in the dining halls as well as making
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| sure the labels are eaSy to see and displayed cOnsistently so that students have a chance to
see them and begin to use the labels to make dietary choices., Students may become
overwhelmed with too much inforn‘wtion being presented to fhern all at once; so one

' primary message should be determined for the nutrition edncation proéram. bTha‘t single |
message should be clearly‘offered to the students so that they can process it at their own
pace and incorporate ir rinto their nutrition knowledge if they choose to do so.

- ]‘Even‘ though the students did not sigrliﬁeantly increase lheir Whole grain

: :co‘nsumpt‘ion tnere'are still strengths to‘t_h‘is project.‘ No signiﬁcant difference was seen , |

between lhe students cornpleting the pre or post-survey in regards ro dernographics and

: general descriptive statistics. These similarities between each sample of respondents

were e);pected as the same 1324 students were recruited to receive both the pre-b and post- :

survey. More than tllree qnarters of the post-strvey responden,ts» indicated also raking the

- pre-survey. These results illustrate the idea that the comparison of pre and post-survey
data likely includes similar respondents even though that faet cannot be determined. Tl1e

‘passive approach of displaying nntrition information and whole grain labels irlﬂuenced
‘20.5% of the students to eat more whole grains while only taking a small amount of
preparation time on the part of the researcher and low expense to print all of the

| education materlals. The nse of an online anonym011s survey was convenient for students

“to respond on their time and potentiallly limit subject bias, as their identity. would not be -
related to the answers. The online survey design allowed for a large number of students -
to be contacted sirnultaneously and simplified the data collection process as all answers

‘were downloaded directly‘ from the snrvey‘,websii:e into/a database. This limited p’otentival.

8 v ,
data entry errors that may have occurred if the information was entered into the database
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by hand from a paper and pencil survey. The educational materials Wére edited from thé

' feedback gained at the fbcqs groups so that they would appeall to thestudents as much as
possibie. Thé: individual whole grain labels were prqduced specifically for ‘eac’h food

"Offered at the dining hall and contained the actual product name. This blyimited any
confusion that may have occurred as to‘:which food the label was réferririg too.- Lastly, all

i fhrée dining halls were treated the same so‘t‘hat studenfs were exposed to cbﬁsisteni |
infor'mation no matter which dining héll they déc;idéd tb attend.

Linﬁtaééns of this thesis project must be ‘taken'intd conéideration. ‘While a survey |
can gavt‘hevrrav large amount of data relétively easily, the anonymous approach used in this |
study did not allow for cdncret_e follow up with specific students. Theréfo_re onlyi
geﬁerdlizéd data was é()llected»t.o describe the students surveyed aé a population. The

| student respondents were similar to the UNH population as a whoie, but these results
cannot be gen’era’liz‘ed to all UNH students or to otl.ler‘college studehts at diffcrent :
universities that ma); have different demographics or dining hall ‘option's. Additionaﬂy,
the sﬁrvey design and 8-week time frame may not hz;ve been sensitive enough t‘o‘
accurately t‘e‘st their knowledge and determine actual intake or a change m ‘dietaryv intake.
| The FF Q»type approach mayv have underestimated the actual intake of grains and whole
grain for this population /’surveyéd. The students that did choose to cOrﬁplebte’the sufvey
may haVc had an increased interést in nutrition and therefore the impact of this prbgram
on the entire student body may’have been underestirﬁated. The sﬁfvey used in this study‘
was developcd, réviewéd by'pr‘ofessionals and pre-tesféd s,peéiﬁcally to capturé the
genéral and overall picturé of the student pobul‘ati‘on that voluhteefed to participate. A | »

future program may benefit from attempting to validate the knowledge ar;d consumptioh

¢
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- questions to ensure greater accuracy of th¢ data. Cbmparing the consumption data from
this survey with a 3-day fpod record rﬁay ‘aid in deferniining if this modiﬁe(i FFQ type
a'ppféach éccur‘atel& cabtures the student’s true intake. |

It caﬁnoi be determined‘from thers.urve'y responses if the nutrition education
progrém was the dnly reason fof the answers given and that other outside influences did

| not have a confo{mding impact. The resez%rcher‘ checked on materialé frequently each

. ‘week; however the émployees at each dining hall were fcsponsible for puttl;ng the hot line
item tags on display and thergfore the cohsisténcy was dependent on thé‘se employees.
Occasionally the researcher found tagé were not displayed and needed to renﬁﬁd -
employees to put them out for s_tuderﬁs to see. This potential for iﬁcgnsistency may héve
imbacted the numb’er of times students viewed fhe. labels in association with each hot |

‘food béing served. However, the bread and 'cefeal tags were permanently afﬁxed fo the

.o T )
serving area and therefore were displayed 100% of the time. While

the drdering data was
not statistically analyzed, it should be noted that this data is for total ordering‘ amdunts
and dées not directly indicatevconsumbtion. With 'approxirhately 2% waste at the dining -
halls, this data can only estiniaté the consumption levels for the grain products.

Even with thése limitaﬁons takep into consideration the impact of this nutrition
education program did have promising results. Twenty percent of the stﬁdents did
increase their whole grain consumption and ai)proXimately 50% recognized and correétly
idéntiﬁéd at -least one of the whole gréin tags.. ‘The dietary 'chaﬁgés made by thése
students wili hopefully be maintained past college when they move on to shopping and -

cooking on their own. Proper dietary choices. at this age will influence health later on in -

life.
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CHAPTER VI: CONCLUSION

AIn bonclﬁsion,_this passive hut;ition education approach and pdiht-of-choiée whole gréin
B labéling system was not dssbciated with significantly improving whole grain knole.zledge '
score or consﬁiﬁption among college students at UNH based upon tﬁe data captured by
| the survey tool designed for this study.} However, the survey tool did capture data |
| indicting a rsigniﬁce-lnt positive correlation between knowiedge‘ score and who]e grain
ijr_ﬁake and a significant negafive correlation between knowiedgé score and fef'med grain
intake: Stﬁdents in the highest tet’dle for Wh'ole‘ grain knowlédge éonsumed signiﬁ(':aritlly'
- more whole'graihs and less refined grains than students in the lowest tertile. Thé )
asséssment appfoach for defefmining knowledge and conéumption could not control for
. vp‘otential confounders and thérefore these results may not be spéciﬁcal-ly due to the whole
graih educl:euttion‘program displayed within the dining halls. The resuits from this study
suggest that an inexpensive education program that does not require large amounts of
time to implement may be a béneﬁcial approach for nutrition educators to ué.e in the
- future when paired with other hands-on education activities for the édllege students.
: Priorifizing nutrition education efforts in order to improve whole grain knowledée
appears to be an effective meéns in helping students incfease consumptioh of whole
grains. College students do notice and understand wh01¢ grain labels in the dining halls,
therefore these iabels should be used in the future for a ionger time span to -foer further
véxpoéure bf this information to the college sfudeﬁts. Inc‘reased exposure may give them

the time to process the education information begin offered to them and therefore allow -
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them to relalte this knowledge to dietary choices and an increase in whole grain
consumption.: ‘Whole grain khowledge is positilrely related to intake, so future prograrhs

~ should be primarily focusedion methods to increase knowledge. Given that breakfast |
foods such as‘cereals, bagel§ and breads are popular whole grain items among college

| students, future programs should have a clear fecus for promotitlg whole grairls as
breékfasl. These foods can be used as suggestions for students to choose as a
reple_cement for refined grains fhey may already be consuming. Subsequent programs
~can ﬁlrthef promote whole grains at lunch and dinner along with altemafive whole grain

items such as barley, quinoa and brown rice.
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Table 2. Demographic and Desbriptive Characteristics of Respondent Samples

Variable' Fre S l;z;y (N ' P?;tjlll;)e Y1 p V‘allle2 Chi-sqn‘mred2

Age ~ 19.4=x0.1 19.7+0.3 0.164

Sex ; : ’ o
Male : ' 20.6 (72) 143 (22) v
Female E 79.4 (277) 85.7 (132) | 0.052

BMI , 23.8+0.2 24404 0.636

BMI Category ' :
Underweight 2.6:(9) 42 (6)
Healthy 67.2 (229) 66.2 (94) 0.368
Overweight - 23.2(79) 19.0 (27). )
Obese 7.0 (24) 10.6 (15) .

Grade - ' ' ‘
Freshman - 36.6 (127) | 32.5(50)
Sophomore _ 34.6 (121) 39.6 (61) 0.631
Junior o - | 18.9(66) 20.1 (31) I
Senior 9.4 (33) T 6.5(10)
Graduate/Other ’ 0.9(3) - 130

Living Status '

On Campus o 76.3 (267) 77.3.(119) v 0.810
Off Campus ‘ 23.7 (83) 22.7 (35)

Exercise (days/wk) | 36x01 . 3.6+02 0926

Exercise (minutes/day) . v
None. . v 5.7(20) 6.5 (10)

Lessthan30 24.0 (84) 23.4 (36) 0.977
30-59 494 (173) 48.1 (74) :
60 or more 20.8 (73) - 22.0 (34)

Smoking Status - : .

Not atall 87.1(305) | 87.0(134) 0.908
Some days - 8329 9.1(14) )
_Everyday 4.6 (16) 3.9(6)

Unlimited Meal Plan ’ B o
Yes ‘ ' 66.6 (233) 64.3 (99) v 0.618
No 334 (117) 35.7(55) :

Nutrition Course - g

- Yes 22.9 (80) 29.2 (45) © 0132
No 77.1.(269) 70.8 (109) ‘

‘ Times at Dining Hall
Never/Rarely 23.1 (81) 19.5 (30)
1 : 14.0 (49) 16.9 (26)
2 326 (114) 35.7 (55) 0.698
3 ' - 28.9(101) 27.3 (42)
More than 3 ~ 1405 0.6 (1)

1. Continuous variables reported as mean + SEM (independent t test), categorical variables reported as %
(n) (chi-squared test) . -
-2. No statistically significant difference between pre-survey and post-survey
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' Table 3. Whole Graln Knowledge Questions: Servings and Health Benefits

Pre-Survey Post-Survey Chi-
Question' (N=350) (N=154)  squared
: Recommended WG serv1ngs/day2 N 20.0'(70) 20.8(32) 0.841
WG pastalice serving size 370(129)  S13(79) 0.027
kWG bread serving size 53.7(188) 58.4 (90) 0018
Reduce risk of cancer’ 186(65) 22735 0281
Reduce risk of heart disease 943(330)  95.5(147) 0.591
Reduce risk of GI issues 389(136)  42.4(65) 0.479
Reduce risk of obesity 8L1(284)  78.6(121) 0.503
'Reduce risk of diabetes 63.1(221)  68.2(105) 0.276
Reduce risk‘ of high cholesterol 90.3 (316) 86.4 (133) 0.193
Reduce risk of high blood pressure  69.7(244)  72.7(112) 0494
Reduce risk of common cold . 88.9 (311) 86.4 ( 133) 0426
Reduce risk of alzheimer’s 90.6 (317) 90.9 (140) 0.904
Reduce risk of influenza 1920(322)  91.6(141) 0867
-] Reduce risk of schlzophrema 94.3 (330) 94.8 ( 146) | .0.815

1. Reported as % (n) correctly answered the questlon

2. Pre-survey mean response (5.3 = 0.12) not significantly different from post-survey mean response (5.2 +

0.17) for recommended WG servings/day (independent t-test with equal variances not assumed)

3. Questions in bold refer to true statements about the benefits of whole grains
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I Table 4. Whole Grain Knowledge Questions: Identification of Whole Grain Products -

» Ly  Pre-Survey  Post-Survey. Chi-
Question (N=350) (N=154)  squared
Is white rice WG? 95.7(335)  97.4(150) 0.359
Are corn tortillas WG?* 214 (75)» - 136 (21) 0.040
Is brown rice WG? 87.7 (307) .- 85.7(132) 0.537 .
Is pufnpemic;kel bread wG? | 70.9 (248) 675 (104) ' 0.454
Is 100% whole wheat bread WG? ~ 96.9(339)  93.5(144)  0.083
Is enriched white bread WG? 96.6 (338) 94.2 (145) 0211
Is whole wheat pasta WG? 97.4 (341) 95.5 (147) 0.244
Is oatmeal WG? 72.6 (254) 7. 1(11 1) 0.909
Is wheat bread WG? 409 (143)  41.6(64) 0.883
Is popcorn WG? 14.0 (49) 13.6 (21) 0.913
Are brén muffins WG?‘ 32.3 (113) 33.1 (51 0.854

. 1. Reported as % (n) correctly answered the question

. 2. Questions in bold are whole grain products.
Table 5. Average Daily Consumption of Grains .

1 )  Pre-Survey  Post-Survey value?
Variable (N=350) (N=154) p value
Whole Grains 154006  14+007 0.058
Refined Grains 084003  0.7+0.04 0.131

1. Mean + SEM for number of times per day grain is consumed (independent t test)

2. No statistically significant difference between pre-survey and post-survey
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Table 6. Composition of Total Whole Grain Consumption

‘Whole Grain Food % Total Whole Grain Intake

| Whole grain bread » o 229
Whole grain cereals . R 18.8 -
Whole graln bagels/muffins - 10.0
Whole grain crackers ; o - 73
Oatmeal o ' ' 69
Tortilla chips - o — ‘ : - 6.5

- Whole grain wrap ' 6.4
Whole grain pasta =~ , 6.4 |
Popcorn - 6.1
Brownrice ‘ 44
Barley and Quinoa’ - 22

1. Combined due to low percentages of each (Barley -1.7%, Quinoa 0.5%)

Table 7. Grain Consumption Across Whole Grain Knowledge Score Tertiles

Tertile 1 Tertile 2 - Tertile3 P for trend>

| 13.9 (9-15)'  16.6(16-17)  18.9 (18-23)
Whole Grains S 1.3% 14 1.6 0.030
Refined Grains- 097 08 06 - 0001

1. Mean Knowledge Score (Range)
2.Mean servings per day
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APPENDIX B: FOCUS GROUP CONSENT FORM AND DISCUSSION QUESTIONS
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Increasing the Consurnption of Whele Grain Foods in UNH Dising Halls
Condusted by: Kate Rocheford, Nuritional Seiences Gradeate Student

Focus Group Consent Form

The purpose of this focus group i to gather Information from UNH students about whole
grains, influences on food choices and preferred methods of receiving educational
material while at the dining hall,

Your participaticn in this focus group involves answering some besic questions. The
focus proap leader will ask a qwman and thes members of the group will freely respond
and share their opinion. The goal is to learn about the opinions students have towards
these topies. All responses will be tape-recorded and transcribed for the researcher o use
ins the future. All the responses will be kept confidential and names will not be associated
with the answers given, however the researcher cannot comtro! for other focus group
participants seitersting responses oulside of this session. This process should take about
43 minutes.

There are no apparent risks bo participating in this study. I vou consent 1o participate in
thiz focus group, vou are free to stop your participation at any Hme without prejudice,
penzity, or loss of benefits to which you would otherwise be emitled

Each participant will be compensated for their timne with a coupon for ene free fce cream
from the UNH Dairy Bar as well as with food during the focas group.

The researcher seeks to maintain the confidentiality of all data associsted with vour
participation in this sesearch. However, the researcher cannot coatrol for focus group
participanis repeating this discussion outside of this meezmg The audio recording wilt be
transeribed by Kate Rocheford. The records will be kept in a locked file cabinet within
the Celentanc Lab in Kendadl Hall, room 407, All computer documments will be given a
password sccess oode that only the researcher knows. The original tape recorded data
from the focus group will be destroved after the research is completed.

If you have any guestions periaining to the research vou can comtact Kate Rocheford at
{603) 8620665 or kewlIfiunhedn. Dr. Joanne Curran-Celentano I3 also available st
{603} 862-2573 or jeanne.celentanoi@unh.eda.

if you have questions abowt your rights a5 a research subject you cen contact Julie

Simpson in the UNH Office of Sponsored Resecerch, 603-862-2003 or
Julie simpsonfunh.edu to discuss them.

L , give my consent to panticipste in this focus

Signature , e Bate
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Focus Group Topics

‘ Whole Grain Inforrhation

What is a whole grain food? :

What types of foods are whole grains?

Do you eat these foods daily?

What information do you use to tell if a product is a whole grain?

~ If you had to mcorporate more whole grains into your diet, what types of food would you
eat?’ ,

What additional information about whole grains you would 11ke to learn?

Food Choices

What impacts/influences your food choices at the dining hall?
Are you likely to try new foods at the dining hall?
How will learning more about a certain food change what you choose to eat"

Delivery of Educatlonal Materlal

Of the current nutrltlon information provided at the dining halls, Wthh do you use"

Is any of the current educational information helpful?

What are better places educational information could be displayed in the dinning halls?
If you would like more education information about food how would you like to receive
it? '

Proposéd Materials

From these labels — which one would mostly 11ke1y attract your attentlon in the dlnmg
hall?

‘Would these posters and ﬂyers catch your eye in the dining halls‘?

‘Would you stop to read them in the dining hall?

74



APPENDIX C: WHOLE GRAIN LABELS

Excellent Source of
Whole Grain

4
Ve
7

Good Source of
__.. Whole Grain .. |
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APPENDIX D: DISPLAY MATERIALS

Large Poster (24” x 18”)

Whole; ;gmms. Eat More

at ot faast 3 sewmgs every dayl
1 .sewmg is mmi b

1 s@:ce of W%ma ghain bmﬁd
1 cUp of wha%z grain cereal
1/’2 up of whol egmm ;mm '
/ mpa‘ i:mwr;mca .

: Wﬁaie grain ;ms?c
: thmwi

g;‘ef ae?mmi :
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Bread Display

Whole gmms Eat Mcrei
I’ts Easaar' Than Vou Thmk

th;ie Whea? p;«m

\Whole wheat English muffi

. Wheat English muffin - .
- Honey wheat English muffin —

Whe le whm? wmp

ioney w&q%gz?wﬁééﬁ imgévi




Hot Line Item Labels

Brown Rice Oatmeal

Ercolient Seorig
Yoo (uam

Whole ('Y:: n >,

wheat pasta r’ \’5’

Example Cereal Dispenser Labels

Cheencs




Example Napkin Dispenser Flyer

[ TR sr Sm ot Gaod Souren of
P Wihoie Groan

g grains pgf{d;';y :

"Whoiz Grmns. Eat Mom! :
. IH's Ens;er Than You Thmk

Lcc _ng for new wnys o get. whale grams in
your d;ef? -

*’z‘

own rice wz?h yaur sﬂr fry

': chdgywﬁhahow of mg ‘

L ,Use mlg ghsa? ?m*l‘sl%as fer bum?os?:fif

 Eatatleast3
‘servings each day!

: Serving Sizes = 1slice of bread
S 1cupofcodcerm! : ,
i 172 cup mce, pa,sts or aa‘tmw{ :




APPENDIX E: TABLE TENT DISPLAY

Whole 6rains: Eat Morel : Whuie Gmins' Eat N&omi
It's Easmr Than Yeu Thmk ‘ 1 It's Easier “Than You Thirk

Have you been wondering why -
whe!g gmms are so ampar”?an?’

" b Highgholestersl 0
214 h High blood pressure
Fi5 L Some cante :

. Eat' 3 servings of whole grains per
; day L improwz yaur hmﬁ'h

szzfe groins glag he p wrﬁs wel
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APPENDIX F: PRE-SURVEY AND POST-SURVEY

(Correct answers indicated where applicable)

Dear Participant,

By completing thiv onling survey you ere giving your unwritten tonsent t© be o partitipant in this nutrition reseanch
study. This consent indicates you dre willing te share your honest answers to the survey questions and understand
that these responees will be intorporated isto 2 mesters degree hesls study.

Thers are ne apparent risks to participating in this servey, If vou tonsent to participate in this survey, you are free
to step your participation at any trme without prejudice or penally.

In erder to mictain anonymity of ol participants, please do not put your mame anywhare on this suresy. Al
responses will be Kept stricty anonymous, Al respenses wilf go directly to & Survey Monkey™ aoeouprt that can only
be aceessed by the ressarcher. The compiled dete will be held as a password focked Exoel file on & computer within
the reseorcher’s labiorotory.

Please read each question carefully and answer as trutbfully a3 pesyible. Please note, that ance you arswer a
guestion you will not be ailswed to go back and chenge your answers.

Thank you for your participation.

If you have sny dquestions or sonderns about this resesrch study ploase conkaet:

Kate Rocheford

Graduate Student Researcher

Phone: 862-0668

IF you bave amy guestions or concerns about your rights os a research subiect please contact:
Sufie Simpson, PR.D.

OFice of Spensured Research
Prene: 503-8562-2003 Emails julie.simpsenBunhuedu

1. Sex:
O tata
O Famaie

2, Age at fast birthday:

Age {yasrsd

3. Current Helght and Weight:

Mgy Jinches) H -

Waig Imounds
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4. Current Grade:
O Freshaysn

O 5@;‘:!%@@&&

O duzyior

Q' Semiur

O Gt/ ke

- 5. Where do you currently live?

O LN aifiGeted oneed {ap kitohee)
Q hH st apartment Swith Kitehen)

D smarkmant Stk diwian}

Qz &y home {prrmanant residence)
T

s
T

6. How were you contacted to compiete this survey?
O Gin 418 {Principius of Binkgy)

O HHS 450 (Making aaz::eeﬁ

Q Mt 4249 {Fivite Madn)

Q R Menay. 490 {Ren, & Legiore in Society)

O San SO (Teny 10 SOIGog)

O PN Dy al walsie

7. What UNH mllege/schout do you currently belong to?

O Uoliuge of Enginpering and Physingl Sciences {CEPS)

@ Cottnge oF Megith ang Humar Services (CHHS)
O Uoliege of Liberst Ans OLAY
O Cotiages of Life Soipmmes ard Ay-hulore (COLBAY

O Tromipaan Kool oF Appind Sgience

. O wrrtemsre Sutoe oF Susiness ang Exanmios (WERRY
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WG Pre-Survey

&, Do you currently smoke cigarettes every day, some days, or not at aii?
0 By iy

O Bowe faye

{) kavaran

9. On average, how many DAYS per week do you engage in moderate-intense
physical activity (above normal dailly activity)?

Example activities include brisk walking, jogging, swimming, nautilus and hiking.

Numwber of davs por weak |

10. On an average day, how many MINUTES per day do you engage in moderate-
intense physical activity {over your anormal daily activity)?

Example activities include brisk walks, nautilus, swimming, jogging or hiking.
G Kang

CD L9%% Than 33 mivuieg

o F8-59 mintes

O G-8Y munutes

C) S mingney oF More

11. Do you currently have an undimited dining ball meat plan?

12. Have you ever or are you currently taking a college level nutrition course?
O ves '
e
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B WG Pre-Survey

13, How many times do you gat at the dinitig hall on an average day? '

{Dining hatls are considered Stilings, Philbrook or Helloway Commons)
Q Ny Ravey . .
O:

Os
O Mo .knazx el

14, Do you eat at one dining hall more often than the others?

{Dining halls are considered Stillings, Philbrook and Holioway Cczmihum)
O ves , . :
O e

15. If yes, which dining hall do you eat at nﬁost often?

{Dining halis are considered Stillings; Philbrook and Holloway Commons)
S "

O Pm!&@ms‘

Q Hgitoveay Comemnng




WG Pre-Survey

16. For each of the following statements, please check the one box that best
indicates how strongly you agree or disagree with the statement

Srongiy Hesgred

o

Nelthes $Ragroe ey
[t pd o .

L9 5?’8‘%?&&“’% g
tsarning shaut wable
o :

My ac Cheices are

infivanond muinly by
vaske

My foid chsices are

: e muindy by,

o Strongly dyree

5 .
My fond Chgines Bre
infuenced mainiy by wRet

oy Seimads Bhe 10 B2

iy

e due r.%s;aitis dre
TeaoRd visinky by ey
P iy e It tosg

Q
O
O
O
O

Agy

17. Nutrition experts recommend that you eat at least
WHOLE GRAIN foods each day.

serving{s) of

Biit in your anwwer it D5 oo
Sp5 prgwiges

18. One whole grain serving of bread is equal to
(®) 2 snce

O 2 siices

() = stices

{7} t eumt wnow




WG Pre-Survey

19, One serving of whole grain pasta, rice, or cooked cereal is equal to
?

{® 2 e
O s o
Chiom

o § don't know

Questions #20 & #21 are sbout fonds you've caten since the BEGINNING OF THIS SEMESTER {FALL 2008).

20. Mark the appropriate column to show HOW OFTEN on average you eat the
following foods:

3 o iy
FOUWE &
oy

Nevwrd L time s 23 Hemes Ilimeg $ timees s 3% timos S0 times X Ume e 2dimess
Rarely Wil & murdh weirgh WHOK W ownek & weak sy day

00

ke vbvrea‘.'ﬁ :

Hhgie grase poead
Wt gron bagelTEAgn
Wnite bagii/Englisk

000 O 00 000000

0 000000000 O 0O O COO0V

0000000000 O 00 O OOO0O
0000000000 O QO O 00000
0000000000 O 00 O OO0
0000000000 O 00 000000
0000000000 O CO0 0 OO0
0 000000000 O 00 O VOO0V
0 000000000 O 00 O 00000

0 00000

oF
e
f
o



WG Pre-Survey

21. When you eat these foods, HOW MANY SERVINGS do you have at a TYPICAL
meai?

HELPFUL SERVING SIZE INFORMATION!

Bread: 1 serving = 1 slice

English muffins: 1 serving = 1/2 English muffin (1 full English muffin = 2 servings)
Bagels: 1 serving = 1/4 bage! (Dining hall & Bagelry bagels are 4 servings)
Wraps & tortillas: 1 serving = 1 small & inch tortilla

Cold ceraal: § serving = 1 cup

Hot cereal {ex: vatmeal): 1 serving = 1/2 cup

Cooked rice, pasta, quinoe, barley: 1 serving = 172 cup

Popcorn: 1 serving = 3 cups

Crackers /tortilla chips: 1 serving = 5-7 crackers

5 REPVIng 2 serinng 4 Sy
whis fondt serving % g STVEEGE

O

Brown. pie

wbie heead

Phie graie bread

kete g!ém:gmaw:

gramm Lnglish

fak hak ol
R Bt e
wEiLy Fagiish mulfin

soront {ons
L Chmprity,
BBy

7 el e Apply
. Froptes Vakes, -
Sgprint €3
W pasts

Rebagin G pasta 0

Juingy

By

0000 O OO0 COOO00

Pisprmnrs

TR s

Wnple gras PR wen

000000000 O OOOO OOOV00!
DOOO000O0 O 0000 OO0COO

000@0?@@0 0 0@@5@9@5@@
POOOOO000 O COOO 00000

DOO000C00 O o@a@ooaéo@
siellefcicielelelite 0§0g@gggsof
sleleleleloicleleli o i cleleleYelelelstotel

OOO00

Bafinad craokers fuk:

0000

fdnmrmat L2 44 ERIF I % i “are than
i £ Sereings

. OOOOOOOO O OO0 OOOOO0

S
e

87

~ POOOOOOOC O COOO 00




38

22. Whole grain foods are helpful in reducing the risk of developing which health
conditions {Check all that apply)

Haarl Fisoase

fiabelns

B {ia‘rr*s::;s Sudd

E} Camper

@ Wigh Tholesieret

[:] Alehutaons's
Gasrrointestingd distress
High {008 prassude
m TGRS
Dhbesitvfweight gein

D Schizdphrina

23. Please indicate which of the following foods are whole grain foods {Check all that
apply)

D Hnite rice

E} TR Corn tprtides

Lz} Higwan vice

D‘ Fumpernicke breed

0% whoie whedh Sreed

m Endinket whip broad

@ wonie whest paste

@ Lratmaal

D Whast brind

e S dii]

D Bran mutfia
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‘WG Pre-Survey

24.1f1 wanted fo know if & foud was whole grain, T would: {Check all that app!v to
vmx}
E:} Loask @bt toowk of the patkage

D Look #t the taier of the foad
’ D ead the futrition Pagts Ranet

m Rt the ingradiont et

[::} Lowk for & rough texture to the food

Thank you for taking the time to complete this survey, It wil! be very halptul towards a successful research pfaject.

If you have any gquestions or concerns about this resesmh study please contact:
Kate Rocheford

Graduate Student Rescarcher

Phafe: 86Z-0565

I you have eny questions or concerns abou’t ycrur rights as & rzseamh subject please contact:
Julie Simpson, Ph.O.

{ftice of Spenscred Research

Phene: 503-862-2003 Emaxln Je!mﬁ:zﬂpmﬂ@&n%&du

.T/
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Doer Participant,

By compiating i onling survey vl 87t giving your Ghwritten cansent te be & participant in this sutrition reseanch
study. This consent indicates you are willing to share vour honest answers to the survey guestions and understand
that these responsts will be incorperated into & master's degree thesis study.

There are mo apparent risks to participating in this survey. [f you consent o participate in this sureey, you are free
te step vour participation at any time without prejudice Or penalty. ’

Ir order 85 maintain sronymity of ali porticipants, plesse do not put your name anywhere on this survey, Al
resporses will bé kept strictly enomymous. All responses will go directly to 2 Survey Monkey™ account that con only
be accessed by the researcher. The compiled dote will be held a3 2 password locked Exenl file on 2 computer within
the researcher’s leboratory.

Prease resd cach question corsfully and answer as bruthfully &s possible. Please nobg, onct you answer 8 question
you wifl not be slicwed 1o go Back and change your answers.

Thank you for your participation.

If vou have any questions or concerns about this research study please contact:
Kate Reocheford

Graduate Student Researcher

Phane: 862-0663

If you have sny guestions or cencerns about your rights &3 2 research subject please cortactk:
Julie Sirmpson, Ph.D. .

Office of Spunsored Research

Phone: 603-862-2003 Emall; julieshmpionBunh.edu

This survey.mag ook similacto one given sarliec in the semester, BUTITL.IS. SLIGHTLY DIFFERENT.

1. Sex:
O Min
i:) Famaie




WG Post-Survey : ‘
2, Age at last birthday:

Age {yoars)

3. Current Helght and Weight:

4. Current Grade:

Q Franbeman
O Hophomnnd
O Saabo#

O Seniny

O Gradusteficher

5. Where do you live?
O Uik 3Fated dbrm (oo kilohin}
O U affithaved apartmrent {wish kichess

Q Apuripat {oith Bghen)

O AL R {gpesaneny segidenne)

6. How were you contacted to complete this survey?
O Bio 411 IPrincipios of Biduyy)

O HHE 250 {Making &Qa:mj;

O Matls £25 {Findte Marny

O Beg, Moy, 9958 {Ren B Lesiere in Bonioyyd

Q Sor 404 {intro te ’3&}:90)‘09}7}

C& UM Dising sl webgite
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WG Post-Survey |

7. What UNH coliege/school do you currently belong to¥
O Loftage of Engincering and Physial Sciances (TERS]

O Coliegr of Mealth and Mumen Services (DHAS)

() conene af Lmeras dns (0L

O Coliege of Life Sviences ard Agrivuitan (QOLBAY

O FThamspzes School of Aoplied Scienee

{Dwm«-_ o School pf Besiness sng Buoaomiss (WERE}

8. Do you currently smoke cigarettes every day, some days, or not at all?
o Beery sy

O Same SpEs

O Hat @t all

9. On average, how many DAYS per week do you engage in moderate-intense
physical activity {above normal dally activity)? Example activities include brisk
walking, jogging, swimming, sautilus and hiking.

Number of Suoys per wesk |

10. On an average day, how many MINUTES per day do you engage in moderate-
intense physical activity {over your normal daily activity)? Example activities include
brisk walks, nautilus, swimming, jogging or hiking.

O Kang

O Lass Y 30 peautes
O B 59 minutes

() se-88 menutes

O B minuins or regre

11. Do you currently have an unlimited dining hall meal plan?
O Yoz
O Ko
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‘WG Post-Survey

12. Have you ever or are you currently taking a college fevel nutrition course?
O

13. How many times do you eat at the dining hall on an average day?

{Dining halls are considered Stilings, Philbrook or Holloway Commons) .

’ D Hewos/Rutely

14, Do you eat at one dining hall more often tharvt» the others? X

{Dining halls are considered Stillings, Philbrook and Holloway Commons)
O L ' ' .
0 Yo

18. If yes, which dining hall do you eat at most afzén?
{Dining halls are considered Stillings, Philbrook and Holloway Commons)

» O Suiings "
O Ptk

Q Hailowny Comesnns

A
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WG Post-Survey

16. For each of the following statements, please check the one box that best
indicates how strongly you agree or disagree with the statement

feither dinagres oy

Srorgy Dissgre IHSBGIRE
Vorply Bigngree BHIRR agree

=
=
F
%

00 000 o0 O

g;m muemww L
;enm g kgl wmze
gl fueds

My foedt chnites gee
imfiuereed musinty by

My foBa LN0IRE Bri
infpmeced mainly by shet
vy frivnds Sk Xe Rt

My St !‘%&‘)Qi‘(ﬁ‘& Mt‘ o

O

{“y ému mci"g‘s are
Ftapaned muinly by my

v&”‘té@ Ty I;zy Y!‘}'
Bty Wikh thi fond

17. Nutrition experts recommend that you eat at least
WHOLE GRAIN fouds each day.

Fiit ity yOut MGWES I 109 ﬂ
Loy geovided

18. One whole grain serving of bread is equal to
OFE

) 2 stices

{0} 3 snies

O 7 687y kntred

Steorgly Bgres

serving({s) of




WG Post-Survey

19, One serving of whole grain pasta, rice, or cooked cereal is egual to
?

@ 142 cup

Questions #20 & #21 are shout foods you've eaten ie the past 8 WEEKS (THE LAST 2 MONTHE).

20. Mark the appropriate column to show HOW OFTEN on average you cat the
following foods:

3 ur mare
gy

Newer; Ltimes 3 tmes lme s ZOmes e 3-8 Gimes SeDtimves L Ume g Jimesa
Raraiy manth 2 month WeRE K o waek » weak day day

Whis ity

Brown ring
Ak brewd L0
Whale graie Bresd
While grein Segsiiiaglish
wWaite bagelsiinglish
ey
Gatead.

O
ne.
O
Q
O
O
O
O

W i pasts L

Quings

S WAl

Vivale grat wetifaiwep

Rifined crechers Jex:
Ritzgy

Wl Gratn iiabiers fo:
T

eYslelslelelelelele)
0000000000 O 00 0 OO0V

0000000000 O 00 O 00000
0000000000 O 00 0 00000
0000000000 O 00 000000
e OOOOOOOGOC} 00 0 00000
0000000000 O 0O 0 OOO0O

A0
0O
e
O
o
S0
O
o
RO5
O
O
ey
O
o
O
O
o

0 000000000 6 O
0000000000 O O




WG Post-Survey

231. When you eat these foods, HOW MANY SERVINGS do you have at & typical meail?
HELPFUL SERVING SIZE INFORMATION!

Bread: 1 serving = 1 slice

English muffins: 1 serving = 1/2 English muffin {1 full English muffin would be 2
servings)

Bagels: 1 serving = 1/4 bage! {Dining hall & Bagelry bagels are 4 servings)
Wraps & tortillas: £ serving = § small 6 inch tortilla

Cold cereal: 1 serving = L cup

Hot cereal {ex: ostmeal): 1 serving = 1/2 cup

Cooked rice, pasta, guinea, barley: 1 serving = 1/2 cup

Popeorn: 1 servig = 3 cups

Crackers/ftortilia chips: 1 serving = 5-7 crackers

¢ gorr et 162 - " bRty & 7] ¥ 142 . Move Yhan
o £ serving ¥ pprays . 3 setigs 3 3 Baevings )
s 100 SmenE sprvings - swrvings oserengs 4 sorvingy

Vit Re e

Beown g

Wik beead L

Wt grake bread

wikile grai begel

Ve Bt et

Wehaby grain torlilliierag

Tortita aigs o w
Re¥ined crackers {ex:
Ritg}

Wi graln Crmskrg fey -
ety R

0000000000 O 0000 OO0
0000000000 O OOOO COCO0O
0000000000 O 0000 OOO00O

0 000000000 O VOO0 OOOOOO
3OOQQQoQoéQTé 0000 000000

0000000000 O BOOO OOOO00
0 000000000 O 0OOO 0OOO00

0000000000 O 0000 00000
0 000000000 O 0000 OOOO00
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22. Whole grain foods are helpful En reducing the risk of deveiupiny which health
conditions {Check alf that apply)

E el dikoase

D Sommon Cold
E Lanner

v High Ohplegtorsl - Lo

m Arphpimer's

E] Cagtrointesting dftress

wigh & :;%if prossung

E:I Ialipenay

@ Sbastbyiweight goin

D Schizadhrenie

23. Please indicate which of the !nliowing foods are whole grain foods {Check all that

_apply)

D Vingte rice
7] comme mmennns
@ Begen fie : ' . )

D Pumprrnicie! bread

. 180%. whote wheek Soued -

[3 Errichms whits broog
el whodt pasts
Gatmes! ’

D %ﬂea! bresg

Paptom

IR ' o o .
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WG Post-Survey
24. If I wanted to know if 2 food was whole grain, I would: {Check all that apply to
you)
D Lok &t the front of the gackegs
[ vowe wt tm cosor ot 10w roce
[] meas e scnrition Pacts pasies
[7] #ent the ingresien it
D Lok for & rough Texture te vhe fous

Oehar {pleasy specify)

25, Have you seen this label in the dining halls this semester?
O ¥ox

O j2é-3

O Yiagiee




WG Post-Survey

26, If yes, what does this label tell you about a food item?
) wign e
' @ Exneliont Bowrme of Wik Grain
Q émtw ?{@&
) Low caturie:
O Low Carbutivdrate

C) o Seuroe »f Whats Grain

27. Have you seen thts label in the émmg halls this semester’?

O Fex
O
O Unzure

99
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WG Post-Survey . -
28. If yes, what does this label tell you about a food item?

O Erelbant Spuree of Whole Graif
O Higt Fibes
Q Glpten Frek

@ Gand Soures 3f Whale Grain

O Low Carhohydrate

O tow coiorie

29. Has this label influenced your food choices in the past mmester?

Yes
O
O Usnsure

30. If yes, what food(s) did you congume mor{e of because of this label? {Check all
that apply) '

D‘ Behile GrEin cerdals
D Labmead
@ Wanle ol Brasds WoepesRaiisstertiex
D Wtz gratn i}aqeis
i D Whnle grein Englinh Muliing
[:} Bropwyy Roog
m Wk whesl Dasg

by inloasy 4p

H
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WG Post-Survev

31, Compared to the first s weeks of this Fall semester, did you eat mare whole grain
foods in the LAST 8 weeks of this Fall semester?

O h21
O we
O vasare

32. If yes, what factor{s) influenced ymx to eat more whala grains? {Check all the
apply)

[:] Whole grain 1abel in thedining halis
D Hdunskion material in the diring Sally
D § Bard shout whalt grains i Nebrition 499

) E:} § noasd anoy B on ThE BeWs 5 from ather peagie

fther (glease memf\r}

33. If no, what factors limited you from choosing whole grams? (Checﬁ all that apply)
[:] § duw't ke the {asty

B i car’y tull wh

D ¢ dun'y fkn the texiure

R prodann are whviy grais

D § QounT Quen Kesw wa Whate geains Big

! E § 0T R St ShL UETIEN -

34. Did yau partmipate in taking a survey smmiar to this one earlier this semester’?

O ves
O jii+3
O i don't keow

Thank you for taking the fime to complete this survey. Tt will be very helpiul towards & sucvessful research praject




WG Post-Survey

I you heve any questions br toncérns about this maeard’: study piesge contact:
Kate Rocheford

Graduate Student Researcher

Phone: 862-0665

I you have any questions or concarns abowt your fights as a mswar\th sub}ec& pledse conkact:
Julle Simpson, Ph.D.

Office of Spunsbred Resvarch

Phone: 603-862-2003 Email: julivsimpsenBuniedu

102
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APPENDIX G: EMAIL COMMUNICATIONS

From: Katharine Rocheford <kew3@unh.edu>
Date: August 20, 2008 9:50:39 AM EDT

To:

Subject: Thesis research help

Dear Professor

My mame is Kate Rocheford and I am a graduate student in the Nutrition department. My
thesis project focuses on increasing the mmﬂmgmm of whole grain foods by UNH
students. The project is based upon a nutrition education program that will take place this
Fall 2008 semester. 1n ceder o assess the effectiveness of this prograem | gal:m to perform
an xmtm& survey both before and after the program.

To reach the largest number of potential students from diverse fields of study, ] am
contacting you as the professors of 4 large geveral education course. 1 am wondering i it
is possible to recruit the students inyour _ ¢lass as potential participants for
these surveys. Both surveys are conducted online via Survey Monkey and can be
completed in 10-15 minutes each.

If vou would like to help, the following tasks will be asked of you:
- Reply to this email and I will add vou to my contact Hst.

- I will comtact you once in mid October with an email containing the “pre” survey link
for you to simply forward to vour entire class roster.

= Again in early December 1 will contact you with a similar email containing the "post”
survey link for vou to agsin forward to your eatire class roster

- These emails will contain all the necessary instructions for the students and all results
will come back 1o me directly in an anonyinous database, All Task of you is to forwand
them te your class and let each student decide if they are willing to participate.

If you have any guestions please feel free to contact me at $62-0663 or kew3gunh.edu.
My advisor, Dr. Joasne Curran-Celentano can also be reached at 862-2573 or
joenne.celentanoigunh.edu,

Sincerely,

Kate Rocheford

Kate Rocheford

Gradugte Student, Nutritfonal Sciences
University of New Hampshire

Kendall Hall, 211


mailto:kew3@uah.eda

Pre-Survey Email Communication

From: Katharine Rocheford <kew3@unh.edu>
Date; October 14, 2008 11:46:25 AM EDT
To: Survey Professors '

Bee: kew3@unh.edu

Subject: Nutrition Research Survey

Hello Professors,
Please find below the standard email with the survey link to be forwarded to your gen. ed.
rosters tomorrow morning (Wed, Oct 15). Please let me know if there are any questions

or concerns. [ appreciate all your efforts.

Thank vou,
Kate Rocheford

Dear Stadents,

My name is Kate Rocheford and I am a graduate student in the UNH Nutrition program.

1 am conducting a research project that involves asking students to complete a short
nutrition survey. As 2 member of a larpe general education course, you have been chosen
receive this sarvey.

The survey takes about 10 mimutes to complete and is strictly anonymous. It is voluntary
for you to choose to take the survey, but I greatly appreciate vour help. The more
surveys that are completed the better my research will be.

To access the survey, simply go to this link.

hetprfwww surveymonkey.conys.aspxTsm=1XugsBSHESYIAU 21fv8sPr7Q 3d 3d

Sincerely,

Kate Rocheford

Graduste Stadent, Nutritional Sciences Program
Department of Molecular, Cellular and Biomedica! Sciences
University of New Hampshire

Kendall Hall, 211

104


mailto:kcw3@uuh.edu

105

Post-Survey Email Communication

From: Katharine Rocheford <kcw3@unh.edu>
Date: December 9, 2008 9:10:48 PM EST

To: Survey Professors

Bee: kew3funk.edu

Subject: End of Semester Nutrition Survey

Hello apaie Professors,

Please find below the standard email with the new survey link. Please forwsard this part
of the email to your gen. ed. rosters tomorrow morning {Wed, Dec 10). It may also be
posted on vour Blackboard site if you wish,

Please let me know if there are any questions or coneerns. 1 spain appreciate all your
efforts and hope to have as pood a response as before. This survey is very similar to the
first one but slightly different in some of the questions (in case your students ask}. They
are allowed to fill out this one whether or rzot they took the first one.

Thank you,
Kate Rochelord

Dear Studets,

My name is Kate Rocheford and 1 sm g graduate student in the UNH Nautrition program.

I am conducting a research project that invelves asking stedents to complete & short
nutrition survey. As a member of a large gengral education course, you have been chosen
to rpceive this survey.

This survey is sitilar (but different) 1o one sent out carlier in the semester, but you are
free to fill out this survey whether you did the first one or NOT.

The survey takes sbout 10 minutes to complete and is strictly anonymous. Itis
voluntary for you to choose to take the survey, but T greatly appreciate your belp. The
mare surveys that are completed the better my research will be.

To scoess the survey, simply go to this link.

httpe!weww. surveymonkey.com's.aspx sim=CDsEgR%wy3Y Svgwyg 2IKhPZg 3d 3d
Happy Holidays!

Kate Rocheford

Graduate Student, Nutritional Sciences Pro

Department of Molecular, Cellular and Biomedical Sciences

University of New Hampshire
Kendati Hali, 211
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