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Abstract

Purpose—To examine the association between college students' overall dietary patterns and their
frequency of purchasing food and beverages from campus area venues, purchasing fast food, and
bringing food from home.

Design—Cross-sectional Student Health and Wellness Study.
Setting—One community college and one public university in the Twin Cities, MN.

Subjects—Diverse college students living off campus (n=1,059, 59% nonwhite, mean (SD) age
22 (5) years).

Measures—~Participants self-reported socio-demographic characteristics and frequency of
purchasing food/beverages around campus, purchasing fast food, and bringing food from home.
Campus area purchases included those from a la carte facilities, vending machines, beverages, and
nearby restaurants/stores. Dietary outcome measures included breakfast and evening meal
consumption frequency (days/week) and summary variables of fruit and vegetable, dairy, calcium,
fiber, added sugar, and fat intake calculated from food frequency screeners.

Analysis—T-tests and linear regression examined the association between each purchasing
behavior and dietary outcomes.

Results—Approximately 45 percent of students purchased food/beverages from at least one
campus area venue =3 times/week. Frequent food/beverage purchasing around campus was
associated with less frequent breakfast consumption and higher fat and added sugar intake, similar
to fast food purchasing. Bringing food from home was associated with healthier dietary patterns.

Conclusion—Increasing the healthfulness of campus food environments and promoting healthy
food and beverage purchasing on and around campuses may be an important target for nutrition
promotion among college students.
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Purpose

Food environments can have an important influence on when, where, and how much people
eat.1 Nearly half of U.S. high school graduates under age 25 are enrolled in post-secondary
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institutions,? yet little is known about how post-secondary campus food environments may
influence young adults' dietary intake. This study sought to examine the association between
college students' dietary patterns and their purchases of food and beverages from campus
area venues and fast food restaurants, as well as frequency of bringing food from home.
While primary and secondary school food environments are consistently targeted for
nutrition promotion efforts,3-> post-secondary food environments may present an overlooked
opportunity to promote healthy diets during a critical transition in weight-related health
behaviors.5

Young adults exhibit some of the poorest dietary habits of all age groups, including frequent
fast food consumption’:8 and low rates of adherence to national dietary guidelines.6-
Previous research suggests that campus food environments may influence young adults'
dietary decisions, though the evidence is mixed on whether that influence is positive or
negative. Some studies have found higher intake of fruits and vegetables10-13 and dairy1!
among students living or eating on campus. In contrast, Freedman4 found that first-year
students who moved to campus reduced their meal frequency and intake of fruits, vegetables
and dairy. Brown et al.12 found students living on campus had higher meat intake than those
living off campus, while Brevard and Ricketts!® found students living on campus consumed
less protein than those living off campus.

A limitation of these studies is that with only one exception! on-campus residence was used
as a proxy for exposure to the campus food environment, with students living off campus
considered “unexposed.” While full-service dining halls are often cited as a contributor to
freshman weight gain,18 other aspects of the campus food environment, including vending
machines, a la carte dining facilities, and nearby stores and restaurants have received little
attention in the literature. Yet the 85 percent of college students nationwide who live off
campus,1’ as well as those who live on campus, have significant exposure to these campus
food outlets and may be influenced by these food environments in important ways. In
particular, students living off campus are often limited to using only these alternative food
options while on campus since they may not participate in prepaid meal plans.

In addition, campus food outlets may compete with fast food restaurants and other retail
food outlets for students' patronage. Campus food venues often offer many energy-dense
products similar to fast food (e.g., hamburgers, French fries, pizza, soda pop), and traditional
fast food restaurants may also be found in campus a la carte facilities or surrounding areas.
Young adults are frequent consumers of fast food”-€ and heavily targeted by fast food
marketing.® Fast food consumption has consistently been shown to result in poor dietary
quality and significant weight gain.”-18-25 In contrast, research has shown that adolescents
and young adults who prepare food at home have healthier dietary patterns than those who
eat at restaurants or eat “on the run.”26-28

Importantly, no empirical work to date has explored the food/beverage purchasing habits of
students living off campus (i.e., how often they purchase food/beverages from campus area
venues versus from traditional fast food restaurants or bringing food from home) and their
association with dietary quality. This study draws from a diverse sample of two-year and
four-year college students living off campus in order to 1) quantify the prevalence of
purchasing campus area foods/beverages, purchasing fast food, and bringing food from
home; and 2) examine the dietary intake and meal patterns of college students who
frequently perform these behaviors. Based on previous research in other populations, it was
hypothesized that frequency of purchasing behaviors would differ by student characteristics
(e.g., full-time/part-time status, living independently versus in parent/family home, age,
socioeconomic status, etc.). In addition, it was hypothesized that students who frequently
purchased campus area food/beverages, frequently consumed traditional fast food (e.g.,
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McDonald's, Burger King, Hardees, etc.), or infrequently brought food from home would
exhibit indicators of poorer dietary quality (e.g., lower consumption of fruits, vegetables,
fiber, calcium, and dairy; higher consumption of fat and added sugars; and more meal
skipping) compared to students who engaged in these behaviors less (campus area; fast
food) or more (food from home) frequently.

The Student Health and Wellness Study was a cross-sectional study of nutrition- and weight-
related issues among a diverse convenience sample of students enrolled at a two-year
community college and a public four-year university in the Twin Cities metropolitan area of
Minnesota. Between March and May 2010 a diverse group of trained data collectors set up
recruitment tables on campus and approached college students to invite them to participate.
Students interested in participating were given “pass codes” to enter a secure online survey
assessing diet, physical activity, weight control behaviors and personal, social, and
environmental factors that may influence these behaviors. A team of experts developed the
survey, which included items adapted from previous studies and formative work with young
adults. All items were piloted with young adults prior to data collection. Test-retest
reliability was assessed for a large proportion of items with 48 similarly-aged young adults
recruited for a related study.2930 The survey took approximately 30 minutes to complete,
after which participants had their height, weight, and body composition measured on
campus and received a $50 gift card for their participation. Participants were also entered in
a lottery to win an Apple iTouchTM device. The [BLINDED FOR REVIEW] Institutional
Review Board approved the study protocol. All participants provided informed consent prior
to participation.

Because students living on campus have access to prepaid meal plans that may affect their
food purchasing and dietary patterns (i.e., measures of food intake), the sample was
restricted to students living off campus. The final sample size for this analysis was 1,059
(587 two-year students and 472 four-year students) after excluding 130 students who
reported living in on-campus housing (including fraternities and sororities), and 12 students
with missing data on place of residence.

Participants' mean age (SD) was 21.9 (5) years, 53% were female, and the self-reported
racial/ethnic composition was 41% White; 19% Black; 27% Asian; and 13% other race/
ethnicity (including Hispanic). Study participants represented more racial/ethnic minorities
and were younger than the overall student populations at each school. Gender did not differ
between study samples and enrolled students at either school.31

Campus area food/beverage purchases were measured by the number of days per week
participants reported 1) “buying food from the campus center” (two-year students only), 2)
“buying food from another campus restaurant or university dining facility where you pay as
you go (for example, [student] union)” (four-year students only), 3) “buying food from a
vending machine on campus,” 4) “buying a beverage on campus,” and 5) “buying food or a
beverage from a restaurant or store within walking distance of campus” during a normal
week (response range: zero to seven). These items were adapted from the IDEA study, a
large longitudinal study of adolescents transitioning from high school to post-high school.32
Due to differences between dining facilities at each campus, the first two items were
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combined into one variable defined for all respondents (hereafter referred to as buying food
from a la carte dining facilities).

Fast food consumption was assessed from participants' response to a question adapted from
Project EAT, a longitudinal study of eating and activity behaviors among adolescents:
“During the past seven days, how often did you eat a meal at a fast food restaurant (like
McDonald's, Burger King, Hardees, etc.)?” (response options: never, one or two times, three
or four times, five or six times, seven times or more).2%:33.34 This measure refers to
traditional, branded fast food restaurants. Bringing food from home was measured by the
number of days per week participants reported “bringing food from [their] home (or living
space) to eat on campus,” during a normal week (response range: zero to seven); this item
was also adapted from the IDEA study.32 These three measures (campus area food/beverage
purchasing, fast food consumption and bringing food from home) are referred to collectively
as food/beverage purchasing behaviors.

Consistent with previous studies, participants were classified as frequent consumers if they
consumed fast food =3 times/week.29:23-25.28 The same criterion was applied to the
frequency of purchasing campus area food/beverages and bringing food from home. A
summary measure of campus area food/beverage purchases was also constructed:
Participants were classified as frequent campus area purchasers if they reported making =3
purchases per week from any one of the four types of campus area measures (i.e., food from
a la carte dining facilities, food from vending machines, beverages purchased on campus,
and food/beverages from nearby restaurants/stores).

Self-reported demographic characteristics included full-time or part-time enrollment, two-
year or four-year student, place of residence (parent/family home, rent/share rent, or
homeowner), gender, age, race/ethnicity, and two measures of socioeconomic status:
Difficulty living on household income (not at all or somewhat difficult [“low”] versus very/
extremely difficult or impossible [*“high™]) and whether students received public assistance.

Participants self-reported dietary behaviors for the previous 30 days using two validated
screeners developed by the National Cancer Institute:3® 1) the Five Factor Screener, which
assesses consumption of fruits and vegetables, calcium, dairy, fiber, and added sugars; and
2) a modified version of the Percentage Energy from Fat Screener,36 which assesses usual
intake of foods that are the most important predictors of energy intake from fat (e.g., eggs,
sausage, salad dressings, etc.). From these dietary screeners, summary variables (i.e., fruits
and vegetables (servings, excluding French fries), dietary fiber (grams), added sugars
(teaspoons), calories from fat (percent), dairy (servings) and calcium (mg)) were calculated.
These summary measures have been validated to provide estimates comparable to 24-hour
dietary recalls.3>37 Meal frequency was assessed using two survey items indicating the
number of days in a typical week participants reported eating breakfast and an evening meal
(range: zero to seven). These measures have been linked to dietary quality in studies of
adolescents and young adults.38:3

All summary dietary intake variables, except calories from fat, were log-transformed before
analysis due to their right-skewed distribution. Observations with missing data or
implausible values were excluded (<5% of observations for most dietary intake variables;
9% and 14% of fiber and calcium observations, respectively, due to exclusion of higher
numbers of implausible values); sample sizes for analyses are presented in the tables. Chi-
square and t-tests compared the socio-demographic characteristics and dietary patterns of
students by their frequency of each purchasing behavior. Linear regression examined the
independent association of each purchasing behavior with dietary intake by simultaneously
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controlling for campus area food/beverages, fast food, and food from home and adjusting for
socio-demographic characteristics. A Bonferroni correction was used to account for tests of
multiple dietary outcomes, yielding a significance level of a=0.05/8=0.00625. All analyses
were conducted using Stata version 10.1 (StataCorp, College Station, TX, 2009).

Prevalence of food purchasing behaviors

A considerable number of students frequently purchased food/beverages on or near campus,
with the most frequent purchase being beverages (27% purchased =3 times/week) (table 1).
About one-fifth of the sample purchased food from a la carte dining facilities and food/
beverages from restaurants or stores near campus =3 times/week. Vending machines were
the least utilized source of campus food, with half of students (51%) never purchasing food
from them. Across all types of campus area purchases, approximately 45% of students made
>3 purchases/week from at least one campus area source (table 2). Bringing food from home
to consume on campus was also common, with 46% of students doing so =3 times/week. In
contrast, only 22% of students reported purchasing fast food (e.g., McDonald's, Burger
King, Hardees, etc.) =3 times/week.

Socio-demographic characteristics

Table 2 shows the proportion of students who performed each purchasing behavior =3 times/
week by socio-demographic characteristics. Compared to about one-third of part-time
students, nearly half of full-time students frequently purchased campus area food/beverages
or brought food from home to eat on campus. Four-year students were less likely than two-
year students to purchase fast food and more likely to bring food from home to eat on
campus =3 times/week (p<0.001). No differences in purchasing behaviors were found for
age or sex except a higher frequency of bringing food from home among women (52%
versus 40% for men).

Over half (52%) of students living in their parent or family home frequently purchased food/
beverages on campus, while 32-36% of renters and homeowners did so (p<0.001). White
students were the least likely to frequently purchase campus area food/beverages and fast
food, and Blacks were the most likely (p<0.001). Only one significant difference in
purchasing behaviors was found by socio-economic status: Students receiving public
assistance were nearly twice as likely as those not receiving assistance to frequently
purchase fast food (p<0.001).

Dietary patterns

In unadjusted analyses, frequently purchasing campus area food/beverages was associated
with higher consumption of fat and added sugars (p<0.001) and lower consumption of dairy
(p=0.005) compared to infrequent campus area purchasing (table 3). Similarly, eating fast
food =3 times/week was associated with higher consumption of fat and added sugars
(p<0.001). Students who frequently brought food from home exhibited lower consumption
of fat and added sugars and higher consumption of dairy, fruits and vegetables, calcium, and
fiber (p<0.001).

Students who frequently purchased campus area food/beverages and fast food exhibited
more meal skipping than students who did not frequently perform these behaviors (p<0.001)
(table 3). In contrast, students who frequently brought food from home consumed breakfast
approximately one more day per week than those who infrequently brought food from home
(p<0.001).
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After controlling for all three purchasing behaviors (campus area, fast food, and bringing
food from home) simultaneously, campus area and fast food purchasing were both
independently associated with higher consumption of fat and added sugars (p<0.001) (table
4). Frequent campus area purchasing also significantly predicted lower frequency of
breakfast consumption (p<0.001). Consistent with unadjusted findings, bringing food from
home was independently associated with lower fat and added sugar intake (p<0.01); higher
intake of dairy, fruits and vegetables, calcium, and fiber (p<0.001); and greater frequency of
breakfast consumption (p<0.001).

Discussion

Regular purchases of campus area food and beverages were common among this sample of
college students living off campus. As expected, full-time students, who likely spend more
time on campus than part-time students, were more likely to purchase campus area food/
beverages regularly. Students living in their parent or family home were also more likely to
make frequent campus area purchases than those living independently, indicating that
perhaps these students have not yet taken responsibility for advance meal preparation and
planning.

This sample of college students appeared to make particularly unhealthy dietary choices
when purchasing food/beverages around campus. Frequent campus area purchasing was
associated with diets higher in fat and added sugars and more meal skipping, mirroring
results found for fast food purchasing. These findings are unsettling because frequent fast
food intake has been consistently linked to poor health behaviors and outcomes, including
excess weight gain.”-18-25.28 This analysis suggests that unhealthy food/beverage options on
or near campus may contribute to unhealthy diets among college students in a manner
similar to that of traditional fast food.

Research on primary and secondary school environments has found that changes to the
overall healthfulness of foods and beverages offered (e.g., through establishment of nutrition
guidelines), as well as efforts to encourage students to make healthier choices (e.g., through
point of purchase labeling and price incentives for healthier foods), can improve dietary
intake of students.#041 The few studies that have evaluated implementation of similar
policies and interventions in post-secondary settings suggest that they may be successfully
adapted to this environment;#2-47 however, policy changes will likely need to go beyond
information dissemination (i.e., point-of-purchase menu labeling) and improve the
healthfulness of menus as a whole in order to make large changes in college students' dietary
behaviors.*8 Given the uniqueness of food environments in and around post-secondary
campuses, which include a variety of a la carte and vending options, all-you-can-eat dining
halls, and full-service and fast food restaurants, policy and environmental change strategies
tailored to these environments may be needed.

Another important finding from this study was that nearly half of students living off campus
frequently brought food from home to eat on campus. These students exhibited better dietary
patterns on nearly all measures examined, even when adjusting for fast food and campus
area food/beverage purchases. These results are consistent with other studies that have found
consuming food prepared at home to be associated with better dietary quality.2627 The large
size and relative socio-demographic heterogeneity of this group indicates that it is not
necessarily a select group with particularly positive dietary behaviors and clearly identifiable
characteristics; rather, students from all racial/ethnic backgrounds, socio-economic statuses,
and ages were equally likely to bring food from home to eat on campus. These findings
support prioritizing regular home food preparation and meal planning in nutrition promotion
efforts targeting this age group. Developing meal preparation skills and forming healthy
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meal habits may help positively shape young adults' diets both during their time as a student
and as they transition out of post-secondary institutions.

This is the first study of its kind to examine food/beverage purchasing patterns from
multiple types of campus area venues and to focus exclusively on students who live off
campus, a group previously assumed to have little contact with the campus food
environment.10:12-15 The present findings challenge this assumption and highlight the
importance of intentionally targeting this group in health promotion efforts. Compared to
those living in on-campus housing, students living off campus tend to have lower socio-
economic status and exhibit poorer health behaviors and outcomes.*? They may also be
disconnected from campus health and wellness resources and have greater responsibility for
food acquisition and meal preparation. Yet campus health promotion activities may
unintentionally exclude this vulnerable group by taking place in dining halls, fitness centers,
and residence halls. Efforts to improve the dietary behaviors of college students should
therefore explore delivery methods that reach all students, such as changes to the broader
campus food environment, campus-wide social media campaigns, and internet-based
interventions.

Strengths of this study include a large and diverse sample drawn from a community college
and a public university in a major metropolitan area and the use of validated dietary
assessment methods. Limitations include the following: First, the results may not be
generalizable to campuses in more rural settings, where fewer off-campus food/beverage
options may be available or where fewer students live off campus. It is likely that students in
these settings may purchase campus area food/beverages with even greater frequency than
what was found in this study. In addition, the use of a convenience sampling approach may
have resulted in a sample that is more interested in health than the general population.

Second, the general nature of the survey items assessing purchasing behaviors does not
address the quality or quantity of food/beverages purchased or brought from home. For
example, students who regularly bring lunch to campus would respond the same way as
students who regularly bring a portable snack, and students who regularly report purchasing
food at an a la carte dining facility could be eating either a meal or a snack. In addition, the
Student Health and Wellness Study survey did not measure frequency of lunch consumption,
which would have been interesting to consider in this analysis. It is also possible that the
measures for fast food and campus area food/beverage purchasing could be capturing some
of the same behaviors to the extent that fast food restaurants are located on or near campus.
Despite this limitation, clear differences were found in students' dietary patterns across
purchasing behaviors, indicating that the source of food/beverages itself influences students'
dietary intake in a rather robust way.

Third, this study used cross-sectional data, prohibiting conclusions about causality. It cannot
be determined whether frequently purchasing campus area food/beverages leads to poorer
dietary patterns or whether students who exhibit poorer dietary patterns tend to purchase
campus area food/beverages more often. However, post-hoc analyses found no differences
across purchasing behaviors in students' perception of the availability of healthy food/
beverages on campus (data not shown). This finding suggests that the decision to purchase
campus area food/beverages may be influenced by factors other than perceived
healthfulness, such as convenience, cost, and taste.>0 If this is true, colleges and universities
are in a unique position to positively impact the diets of their students through
environmental changes that make healthy food and beverages available, affordable, and
appetizing.
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ven young adults' poor dietary habits and high risk of weight gain, improving the
althfulness of campus food availability and purchasing is an overlooked opportunity for

nutrition promotion and obesity prevention efforts. Despite the relative differences in dietary
quality identified in this paper, very few young adults overall meet national
recommendations for dietary intake.®? College and university administrators, food service
providers, public health professionals, students, and public and private community partners

sh

ould work together to examine how existing school food policies can be adapted to post-

secondary settings and to develop new policies tailored to post-secondary campuses.

References
1.

10.

11.

12.

13.

14.

15.

16.

17.

Story M, Kaphingst KM, Robinson-O'Brien R, Glanz K. Creating healthy food and eating
environments: Policy and environmental approaches. Annu Rev Public Health. 2008; 29:253-272.
[PubMed: 18031223]

. U.S. Census Bureau. [Accessed July 10, 2012] School Enrollment, CPS October 2009-Detailed

Tables. Table 7 Enrollment status of high school graduates 15 to 24 years old, by type of school,
attendance status, sex, race, and Hispanic origin: October 2009. Available at http://
www.census.gov/hhes/school/data/cps/2009/tables.html. Published February 2011. Updated August
2,2011

. Story M, Nanney MS, Schwartz MB. Schools and obesity prevention: Creating school environments

and policies to promote healthy eating and physical activity. Milbank Q. 2009; 87:71-100.
[PubMed: 19298416]

. Finkelstein DM, Hill EL, Whitaker RC. School food environments and policies in US public

schools. Pediatrics. 2008; 122:e251-9. [PubMed: 18595970]

. Institute of Medicine. Nutrition standards for foods in schools: Leading the way toward healthier

youth. Washington, DC: National Academies Press; 2007.

. Nelson MC, Story M, Larson NI, Neumark-Sztainer D, Lytle LA. Emerging adulthood and college-

aged youth: An overlooked age for weight-related behavior change. Obesity (Silver Spring). 2008;
16:2205-2211. [PubMed: 18719665]

. Paeratakul S, Ferdinand DP, Champagne CM, Ryan DH, Bray GA. Fast-food consumption among

US adults and children: Dietary and nutrient intake profile. J Am Diet Assoc. 2003; 103:1332-1338.
[PubMed: 14520253]

. Niemeier HM, Raynor HA, Lloyd-Richardson EE, Rogers ML, Wing RR. Fast food consumption

and breakfast skipping: Predictors of weight gain from adolescence to adulthood in a nationally
representative sample. J Adolesc Health. 2006; 39:842-849. [PubMed: 17116514]

. Guenther PM, Dodd KW, Reedy J, Krebs-Smith SM. Most Americans eat much less than

recommended amounts of fruits and vegetables. J Am Diet Assoc. 2006; 106:1371-1379. [PubMed:
16963342]

Melby CL, Femea PL, Sciacca JP. Reported dietary and exercise behaviors, beliefs and knowledge
among university undergraduates. Nutr Res. 1986; 6:799-808.

Brunt AR, Rhee YS. Obesity and lifestyle in U.S. college students related to living arrangements.
Appetite. 2008; 51:615-621. [PubMed: 18534714]

Brown LB, Dresen RK, Eggett DL. College students can benefit by participating in a prepaid meal
plan. J Am Diet Assoc. 2005; 105:445-448. [PubMed: 15746834]

Beerman KA, Jennings G, Crawford S. The effect of student residence on food choice. J Am Coll
Health. 1990; 38:215-220. [PubMed: 2312940]

Freedman MR. Gender, residence and ethnicity affect freshman BMI and dietary habits. Am J
Health Behav. 2010; 34:513-524. [PubMed: 20524881]

Brevard PB, Ricketts CD. Residence of college students affects dietary intake, physical activity,
and serum lipid levels. J Am Diet Assoc. 1996; 96:35-38. [PubMed: 8537567]

Crombie AP, llich JZ, Dutton GR, Panton LB, Abood DA. The freshman weight gain phenomenon
revisited. Nutr Rev. 2009; 67:83-94. [PubMed: 19178649]

National Center for Education Statistics. [Accessed July 10, 2012] Web Tables—Profile of
Undergraduate Students 2007-08. Table 3.9 Percentage distribution of undergraduates, by their

Am J Health Promot. Author manuscript; available in PMC 2014 November 01.


http://www.census.gov/hhes/school/data/cps/2009/tables.html
http://www.census.gov/hhes/school/data/cps/2009/tables.html

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Pelletier and Laska

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Page 9

local residence while enrolled and selected institutional and student characteristics: 2007-08.
Available at http://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2010205. Published September
2010

Duffey KJ, Gordon-Larsen P, Steffen LM, Jacobs DR Jr, Popkin BM. Regular consumption from
fast food establishments relative to other restaurants is differentially associated with metabolic
outcomes in young adults. J Nutr. 2009; 139:2113-2118. [PubMed: 19776183]

Duffey KJ, Gordon-Larsen P, Jacobs DR Jr, Williams OD, Popkin BM. Differential associations of
fast food and restaurant food consumption with 3-y change in body mass index: The coronary
artery risk development in young adults study. Am J Clin Nutr. 2007; 85:201-208. [PubMed:
17209197]

Pereira MA, Kartashov Al, Ebbeling CB, et al. Fast-food habits, weight gain, and insulin resistance
(the CARDIA study): 15-year prospective analysis. Lancet. 2005; 365(9453):36—42. [PubMed:
15639678]

Sebastian RS, Wilkinson Enns C, Goldman JD. US adolescents and MyPyramid: Associations
between fast-food consumption and lower likelihood of meeting recommendations. J Am Diet
Assoc. 2009; 109:226-235. [PubMed: 19167949]

Rosenheck R. Fast food consumption and increased caloric intake: A systematic review of a
trajectory towards weight gain and obesity risk. Obes Rev. 2008; 9:535-547. [PubMed: 18346099]

Boutelle KN, Fulkerson JA, Neumark-Sztainer D, Story M, French SA. Fast food for family meals:
Relationships with parent and adolescent food intake, home food availability and weight status.
Public Health Nutr. 2007; 10:16-23. [PubMed: 17212838]

French SA, Harnack L, Jeffery RW. Fast food restaurant use among women in the pound of
prevention study: Dietary, behavioral and demographic correlates. Int J Obes Relat Metab Disord.
2000; 24:1353-1359. [PubMed: 11093299]

French SA, Story M, Neumark-Sztainer D, Fulkerson JA, Hannan P. Fast food restaurant use
among adolescents: Associations with nutrient intake, food choices and behavioral and
psychosocial variables. Int J Obes Relat Metab Disord. 2001; 25:1823-1833. [PubMed: 11781764]

Larson NI, Nelson MC, Neumark-Sztainer D, Story M, Hannan PJ. Making time for meals: Meal
structure and associations with dietary intake in young adults. J Am Diet Assoc. 2009; 109:72-79.
[PubMed: 19103325]

Larson NI, Perry CL, Story M, Neumark-Sztainer D. Food preparation by young adults is
associated with better diet quality. J Am Diet Assoc. 2006; 106:2001-2007. [PubMed: 17126631]
Larson N, Neumark-Sztainer D, Laska MN, Story M. Young adults and eating away from home:
Associations with dietary intake patterns and weight status differ by choice of restaurant. J Am
Diet Assoc. 2011; 111:1696-1703. [PubMed: 22027052]

Laska MN, Graham D, Moe SG, Lytle L, Fulkerson J. Situational characteristics of young adults'
eating occasions: A real-time data collection using personal digital assistants. Public Health Nutr.
2011; 14:472-479. [PubMed: 21138611]

Laska MN, Graham DJ, Moe SG, Van Riper D. Young adult eating and food-purchasing patterns
food store location and residential proximity. Am J Prev Med. 2010; 39:464-467. [PubMed:
20965385]

VanKim N, Laska MN. Socioeconomic disparities in emerging adult weight and weight behaviors.
Am J Health Behav. 2012; 36:433-445. [PubMed: 22488394]

Lytle LA. Examining the etiology of childhood obesity: The IDEA study. Am J Community
Psychol. 2009; 44:338-349. [PubMed: 19838791]

Bauer KW, Larson NI, Nelson MC, Story M, Neumark-Sztainer D. Fast food intake among
adolescents: Secular and longitudinal trends from 1999 to 2004. Prev Med. 2009; 48:284-287.
[PubMed: 19166872]

Bauer KW, Larson NI, Nelson MC, Story M, Neumark-Sztainer D. Socio-environmental, personal
and behavioural predictors of fast-food intake among adolescents. Public Health Nutr. 2009;
12:1767-1774. [PubMed: 19105866]

National Cancer Institute. [Accessed July 10, 2012] Short dietary assessment instruments. http://
riskfactor.cancer.gov/diet/screeners/. Updated 2009

Am J Health Promot. Author manuscript; available in PMC 2014 November 01.


http://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2010205
http://riskfactor.cancer.gov/diet/screeners/
http://riskfactor.cancer.gov/diet/screeners/

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Pelletier and Laska

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Page 10

Graham DJ, Laska MN. Nutrition label use partially mediates the relationship between attitude
toward healthy eating and overall dietary quality among college students. J Am Diet Assoc. 2012;
112:414-418.

Thompson FE, Midthune D, Williams GC, et al. Evaluation of a short dietary assessment
instrument for percentage energy from fat in an intervention study. J Nutr. 2008; 138:193S-199S.
[PubMed: 18156424]

Larson NI, Neumark-Sztainer D, Hannan P, Story M. Family meals during adolescence are
associated with higher diet quality and healthful meal patterns during young adulthood. J Am Diet
Assoc. 2007; 107:1502-1510. [PubMed: 17761227]

Deshmukh-Taskar PR, Radcliffe JD, Liu Y, Nicklas TA. Do breakfast skipping and breakfast type
affect energy intake, nutrient intake, nutrient adequacy, and diet quality in young adults?
NHANES 1999-2002. J Am Coll Nutr. 2010; 29:407-418. [PubMed: 21041816]

Briefel RR, Crepinsek MK, Cabili C, Wilson A, Gleason PM. School food environments and
practices affect dietary behaviors of US public school children. J Am Diet Assoc. 2009; 109:S91-
107. [PubMed: 19166677]

Jaime PC, Lock K. Do school based food and nutrition policies improve diet and reduce obesity?
Prev Med. 2009; 48:45-53. [PubMed: 19026676]

Chu YH, Frongillo EA, Jones SJ, Kaye GL. Improving patrons' meal selections through the use of
point-of-selection nutrition labels. Am J Public Health. 2009; 99:2001-2005. [PubMed: 19762664]
Driskell JA, Schake MC, Detter HA. Using nutrition labeling as a potential tool for changing
eating habits of university dining hall patrons. J Am Diet Assoc. 2008; 108:2071-2076. [PubMed:
19027411]

Freedman MR, Connors R. Point-of-purchase nutrition information influences food-purchasing
behaviors of college students: A pilot study. J Am Diet Assoc. 2010; 110:1222-1226. [PubMed:
20656098]

Buscher LA, Martin KA, Crocker S. Point-of-purchase messages framed in terms of cost,
convenience, taste, and energy improve healthful snack selection in a college foodservice setting. J
Am Diet Assoc. 2001; 101:909-913. [PubMed: 11501865]

Peterson S, Duncan DP, Null DB, Roth SL, Gill L. Positive changes in perceptions and selections
of healthful foods by college students after a short-term point-of-selection intervention at a dining
hall. J Am Coll Health. 2010; 58:425-431. [PubMed: 20304754]

Shive SE, Morris MN. Evaluation of the Energize Your Life! social marketing campaign pilot
study to increase fruit intake among community college students. J Am Coll Health. 2006; 55:33—
39. [PubMed: 16889313]

Hoefkens C, Lachat C, Kolsteren P, VVan Camp J, Verbeke W. Posting point-of-purchase nutrition
information in university canteens does not influence meal choice and nutrient intake. Am J Clin
Nutr. 2011; 94:562-570. [PubMed: 21677060]

Laska MN, Larson NI, Neumark-Sztainer D, Story M. Dietary patterns and home food availability
during emerging adulthood: Do they differ by living situation? Public Health Nutr. 2010; 13:222—
228. [PubMed: 19691902]

Glanz K, Basil M, Maibach E, Goldberg J, Snyder D. Why Americans eat what they do: Taste,
nutrition, cost, convenience, and weight control concerns as influences on food consumption. J
Am Diet Assoc. 1998; 98:1118-1126. [PubMed: 9787717]

Am J Health Promot. Author manuscript; available in PMC 2014 November 01.



1dussnuein Joyny vd-HIN 1duosnueln Joyny vd-HIN

1duosnuey JoyIny vd-HIN

Pelletier and Laska

Page 11

So what?
What is already known on this topic?

Purchasing food and beverages on college campuses may influence young adults' dietary
quality, but most studies only examined the influence of prepaid dining halls on the diets
of students living on campus.

What does this article add?

This article examined multiple food and beverage purchasing behaviors on and off
campus and focused exclusively on students living off-campus. Students who frequently
purchased food/beverages on or near campus had poorer dietary patterns that mirrored
results for frequent fast food consumers. Students who frequently brought food from
home to consume on campus had healthier dietary patterns.

What are the implications for health promotion practice or research?

Health promotion efforts on college campuses should consider policy and environmental
strategies to increase healthy food availability and purchasing on campus. In addition,
prioritizing regular home food preparation and meal planning in nutrition promotion
efforts may help positively shape young adults' diets.

Am J Health Promot. Author manuscript; available in PMC 2014 November 01.




Page 12

Pelletier and Laska

‘erep Buissiw 03 anp Asen sazis ajdwes
¥

86T ¥'9¢ 8'8¢ TG6Z 980T awoy wouy ybnoig poo4
o 8T Ty 1'0¢  8¥0'T Buiseyound pooy 1se4
7'9 g0z 08¢ TG  620'T abelanag
4 S0T 1'GE 905 6€0'T aulyoew Buipusa
Sy 8'sT L'GE Ovy TEO'T 21031s /iueinelsal AguesN
6'€ eLT Loy T8¢ 2v0'T  Aunoey Buuip sndwed sped el v
0p 340W U0 G % 7 01¢g % 01T % 0 h’_._ mc_wmr_o‘_za eale mJQEmO
MaamysAep Jo JaquinN

Apn1s ssaujja/n pue yieaH wuspns ‘Buiseyaand abeasnag pue pooy Jo Aousnbady ,syuspnis abajjoD

T alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Am J Health Promot. Author manuscript; available in PMC 2014 November 01.



Page 13

Pelletier and Laska

‘erep Buissiw 03 anp Asen sazis ajdwes
¥

9900 z9e 100°0> 98¢ €700 9¢s 66
89y ¥'0¢ 9'Ey 926
750 L'Ey 9v0°0 L'Se vs0 ey (1744
L9y TT1¢ 61y LE8
€500 8Ly T00°0> 0'T¢ 100°0> Sy 8€T
Sy €ee 19 €6¢
8'9¢ 607 v'vS €1e
€19 6CT 8ve 5144
8790 [x44 ¥20°0 ¥'qe T00°0> €¢e L9
L'y LT €9¢ 5444
S'Gy 6'v¢ 6'1S 6.9
0200 494 2900 98T £00°0 L'6€ 697
8ty 6v¢C eRi4 989
T00°0 919 €000 L'8T SE0°0 LTy oS
4414 8'Ge S'ly L0S
100°0> 9'8 100°0> TaT G950 g9y Ly
¥'8¢ 6'LC TEy 189
T00°0 S'6v €000 ¥'0¢ T00°0> Ly Ge8
9ve S'lc L1'¢e vee
14 Tce 9vy 6507
anfea-d % anfea-d % anpea-d % WU
SEENY SEEI

/Sl €< awoy woJy 1ybnoag poo4

Moamysawin €< Buiseyoand pooy 1se4

/sewn €2 Buiseyaund ease sndwe)

SOA

ON

ubIH

Mo

18410

ueISy

oelg

UM
18UMOBWOH
JUal aJeysauay
awoy Ajlweyauared
1apjo 4o 1z
0¢-L1

aeway

3eIN

JUBpPNIS JeaA-1
JuspNIs Jesh-g
awn-[In4

awn-ued

souesisse o1jgnd san1a0ay

awodul pjoyasnoy uo Buiall Aynaia

Anoiuyajeoey

80UBpPISaY

aby

BETIED)

adAy Juspms

snjels juswijjoiuzy

SjuapMIS IV

ApN1S Sssauj[apA pue YajesH 1uspnis ‘solsiasloeaeyd alydeaBowsp-0100s Ag sio1neyaq Buiseyaand afeasnsq pue pooy ,siuspnis aba|jod

NIH-PA Author Manuscript

¢?olqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Am J Health Promot. Author manuscript; available in PMC 2014 November 01.



Page 14

"$91d} youai4 mmc:_oxm+

*3]e0s [eulBlI0 0] PaLLIOJSURII-YIB] U3aQ BABY 8]gE] Ul SanjeA "8]eds BO| uo pajonpuod sisAjeuy
M

8700 29 09 1000> L' 29 T000> 6'G €9 (%93mysAep) [eaw Butueng
000> L% 3 1000> S £y 000> 9€ o (feemyshep) 1sepiealg
Aouanbauy [ean
1000> 89T Tel /STO 99T g€t 250 g€l Y1 L(B) seqy Areraig
1000> €1 259 60 TTL 889 1600 2.9 60. L(Bw) wniored
1000> L€ ze 1S70 €% > 6290 b€ e 1 ,(sButnszs) sejgerebansiniy
000> ¥T T1 680 CT €T 9000 2T €T J(sBurnes) Aireq
1000>  9'€T 1ot 1000> 96T 6'eT 000> Z'1T v'eT (ds) sebns pappy
1000> 162 £0¢ 000>  27T€ 762 1000>  90€ T62 (96) 83 WOJ SBLIOJED

axelul Auelaiq

(8Lv=U) (855=U) (zez=u) (918=U) (99v=U) (625=U)
anfea-d a8 /sawin €2 Ma8M /sawl} £> anfea-d  Xaam jsawin €2 >aaM /sawly £> anfea-d  Xaam jsawin €2 99M /sawn) £>
awoy woJy ybnoaq poo4 Buiseyaand pooy 1se4 Buiseyoand ease sndwe)d

Pelletier and Laska

Apn1s ssaujjaAn pue UYljeaH 1uapnis ‘sioineyaq Buiseyoind abeaanaq pue poo) Aq sudsired Arelalp ,s1uspnis abajjoD
€ 9|qel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Am J Health Promot. Author manuscript; available in PMC 2014 November 01.




Page 15

Pelletier and Laska

'$911) youai- mwuz_oxm#

"3]eas Hoj uo pajuasald pue paonpuod sisAleuy

1

119931 8ouelsISSe a1jgnd pue ‘awooul pjoyasnoy uo Buiall Ajnaiip ‘aouapisal ‘apuab ‘Aloiuyis/adel ‘abe ‘sniels uawijolus ‘adAl Juapnis Joy paisnipe sjapoin
*

6820 600 6700 12°0- 9100 zT0- 286 (>1aamysAep) reaw Buiusng
100°0> 96°0 LITO v2°0- 100°0> 8L°0- 286 (t9amysAep) 1sepiesig
Aouanbauay [ea|n
100'0> 9T0 5020 ¥0'0 LE€°0 £0°0- £06 1(6) sequ Arereig
100°0> P10 900 800 5800 90°0- 158 4 (Bw) wniored
100'0> 8T0 8100 800- 6990 200 gvp 4 (sBuInIEs) saiqeIabanaIniy
100'0> 670 1TT0 600 8T0'0 1T'0- 696 4(sburnsas) Aireq
5000 80°0- 100'0> 1T0 100'0> 9T'0 296 4(dsy) zefins pappy
1000 1670 100°0> 6T 100°0> eVl GL6 (%) 184 woyy saofed
el Auelsiq
anjea-d d anjen-d d anjen-d d u awo2INQ0
awoy woay ybnoaq poo4  Buiseyoand poojiseq4  Buiseyaund eaue sndwed
Apms

SSau|[aAA PUR Y1jesH 1uspns ‘suaanied Auelsip pue sioiaeyaq Buiseyaind abelsnsq pue pooy ,s1uspnis aba|j09 ussmiag uoneloosse paisnlpy

NIH-PA Author Manuscript

v alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Am J Health Promot. Author manuscript; available in PMC 2014 November 01.



