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Abstract

Introduction

University campuses offer an opportunity to study the extent to
which modifying the food environment influences eating, but in-
depth characterizations of campus food environments are needed
to identify potential targets for intervention. The objective of this
project was to describe the availability, accessibility, and quality
of healthful food choices in dining venues and food stores at or
near a public, 4-year university in California.

Methods

Trained assessors used the Nutrition Environment Measures Sur-
vey for campus dining (NEMS-CD) to evaluate all 18 campus din-
ing venues, and NEMS for stores (NEMS-S) to evaluate 2 on-cam-
pus and 37 off-campus food stores. We calculated prevalence of
healthful and unhealthful constructs (eg, availability of selected
food items, presence of signage encouraging healthful eating, pri-
cing options that encourage healthful eating), based on the NEMS
and compared scores across different types of venues.

Results

NEMS-CD scores ranged from 4 to 47 (mean [SD], 26.0 [14.4])
out of a possible maximum score of 97; 12% of entrées and 36%
of main dish salads served in these venues were classified as
healthful. NEMS-S score for the 2 on-campus food stores (24 for
both) was intermediate between off-campus convenience stores
(mean [SD], 12.0 [5.3]) and grocery/supermarket stores (mean
[SD], 31.1 [10.0]), with a possible maximum score of 54.

Conclusion

Standardized environmental evaluation provides insights into both
positive and negative aspects of campus community food venues.
Environmental assessment identifies potential targets for modifica-
tion and baseline data for designing and implementing action-ori-
ented research aimed at improving the campus food environment’s
support of healthful food choices for college students.

Introduction

University campuses are an informative setting in which to de-
scribe the effect of the food environment on individual food
choices. At many 4-year colleges and universities in the United
States, first-year students eat most if not all of their main meals on
campus, and on-campus venues serve a substantial proportion of
students even if they live off campus. However, evidence sug-
gests that the food available on campus is not conducive to health-
ful eating (1,2). A study of 15 postsecondary institutions con-
cluded that “the full campus dining environment provides limited
support for healthful eating and obesity prevention” (3), and
weight gain among first-year college students has been well docu-
mented (4-8).

Where to target interventions in the campus food environment is
not clear. Interventions could target specific venues — for ex-
ample, fast food restaurants, which are linked to poor diet, over-
weight and obesity (9), and metabolic outcomes (10) among
young adults — or more general policies — for example, provid-
ing on-site nutrition information (11-13). An assessment of a cam-
pus food environment adds to knowledge regarding the quality of
the food available at different venues in a college setting (3,14). It
can also serve as a basis for recommending modifications to the
food environment.

We used the Nutrition Environment Measures Survey (NEMS) to
evaluate the food environment at a public, 4-year university in the
Central Coast region of California. We assessed all dining venues
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and the 2 food stores on campus as well as all food stores in the
surrounding area as a basis for comparison with the 2 campus food
stores.

Methods

The California Polytechnic State University (Cal Poly), a public
institution with approximately 19,000 undergraduates (15), is in
San Luis Obispo, a city on the Central Coast of California with a
population of about 45,000. A higher proportion of Cal Poly’s un-
dergraduates live on campus than students at other public, 4-year
institutions (37% vs 23%), including 98% of its first-year students
(15,16). At the time of data collection, the campus had 2 food mar-
kets and 18 dining venues, including fast food and brand-name
stores, food courts, and restaurant-style and cafeteria-style venues,
following a trend toward a high-variety food environment now
common at universities (17).

Enumeration

We identified 18 dining venues and 2 stores from the university
web site (18). We used NEMS definitions to categorize dining
venues as sit-down (n = 1, full table service by wait staff), fast
food (n = 6, minimal service, food cooked in bulk in advance and
kept hot or reheated to order, then supplied quickly after ordering),
fast casual (n = 3, food ordered and paid for at a counter but
brought to table, offering higher quality of food and atmosphere
than at fast food), or specialty shops offering primarily nonentrée
items (n = 5, eg, coffee, pastries, yogurt, smoothies). In addition,
we treated separately 2 campus venues that are conglomerations of
fast food establishments in 1 area as food courts. The 1 campus
venue offering all-you-can-eat pricing was also analyzed separ-
ately.

We identified 51 off-campus food stores within the city of San Lu-
is Obispo by using a combination of Internet sources
(Google.com, yellowpages.com, Yelp.com), as well as local
knowledge of the city. We found an additional 28 businesses lis-
ted as food stores in the complete list of businesses with active
business licenses through November 2014, available on the City of
San Luis Obispo website (19). Stores were categorized as grocery/
supermarket, pharmacy, gas station convenience store, or other
convenience store. We excluded stores requiring membership and
specialty stores such as liquor stores, ethnic food markets, and
bakeries, leaving a total of 41 stores including the 2 on campus. In
April 2015, two supermarkets closed and re-opened under new
ownership and management; these were added to the list. Of the
43 stores, 1 was no longer in business and another was closed for

renovation on the day of assessment; a third declined assessment;
and we were unable to evaluate 1 of the newly opened stores with-
in our data collection period, leaving a total of 39 stores assessed
for the project.

Measures

We used the NEMS, which focuses on the availability, affordabil-
ity, and quality of healthful food choices, to evaluate the campus
food environment. The NEMS is a widely used instrument with
demonstrated inter-rater and test—retest reliability (20,21). It has
been used in various settings as a basis for improving food envir-
onments and access to healthful food choices, and in research to
describe differences in nutrition environments across socioeco-
nomically disparate neighborhoods (22-25). Detailed information
on NEMS standard procedures for data collection and scoring, as
well as information on its development, reliability, and applica-
tions in research and practice, are published (20,21) or available
online (26).

We used NEMS for campus dining (NEMS-CD) (3) to evaluate
the 18 campus dining venues, and NEMS for stores (NEMS-S) to
evaluate the 39 food stores. NEMS-S assesses availability of
healthful food choices, healthful food pricing, and quality of pro-
duce in food stores (20). NEMS-CD was adapted from the NEMS
for restaurants (NEMS-R), which assesses facilitators of and barri-
ers to healthful eating (eg, pricing; availability of nutrition inform-
ation; portion sizes; availability of healthful entrées, fruits, veget-
ables, and beverages). NEMS-CD includes additional items specif-
ic to a campus environment, including salad bar quality and din-
ing contracts (3).

Data collection

Four student investigators were trained and certified to use stand-
ard procedures for applying the NEMS instruments. After training,
each investigator individually conducted at least 2 practice audits
of different store (supermarket, gas station convenience store) or
restaurant (fast food, fast casual) types until there was more than
85% agreement between investigators’ assessments.

All data were collected between March and August 2015. Two
student investigators evaluated campus dining venues using
NEMS-CD, which included visiting each food venue between 11
AM and 2 PM on a weekday and reviewing Internet and menu in-
formation for each venue. After evaluating each venue, they dis-
cussed any unclear items and completed the instrument by con-
sensus. They followed the same procedures to conduct repeat eval-
uations of 9 of the 18 venues to assess test—retest reliability (mean,
59 days between assessments; range, 42—77 days). The intra-class
correlation coefficient was 0.93 (95% CI, 0.76-0.98). Of 44 con-
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structs (eg, availability of selected food items, presence of signage
encouraging healthful eating, pricing options that encourage
healthful eating) considered in scoring, mean percentage agree-
ment between assessments was 89.9% (range, 77.3%-97.7%).

The other 2 student investigators were each assigned approxim-
ately 20 stores to evaluate using NEMS-S. Five of the stores were
evaluated twice to assess inter-rater reliability (mean, 23.8 days
between assessments; range, 1-68 days). Intra-class correlation
coefficient was 0.96 (95% CI, 0.77-0.99). Of 28 constructs con-
sidered in scoring, mean percentage agreement between assess-
ments was 92.9% (range, 85.7%—-100%).

Scoring

1. Healthy entrées and main dish salads (range, 0-9), where
“healthy” was defined according to NEMS procedures as hav-
ing a) <800 kcals (<650 kcals for a la carte burgers and sand-
wiches), b) <30% of calories from fat, AND c) <10% of calor-
ies from saturated fat.

2. Healthy side dishes (fruits without sugar, whole grain items,
baked chips, nonfried vegetables, healthy cereals, and salad
bar; range, 0-35).

3. Healthy beverages (diet soda, 100% fruit juices, low-fat or
skim milk, milk alternatives, other low-calorie beverages;
range, 0—18).

4. Healthy eating facilitators (based on availability of nutrition in-
formation and signage; range, 0-30).

5. Healthy eating barriers (based primarily on signage; range —15
to 0).

6. Pricing (charging more for healthy items, encouraging large
portions, or discouraging small portions; range, —14 to 5).

An overall score with a possible range from —29 to 97 points was
calculated for each dining venue as the sum of the 6 subscores.
Higher scores indicate greater availability of healthful options,
more facilitators or fewer barriers to healthful eating, or pricing
that encourages healthful eating, or any combination of these
factors. One item from Horacek et al’s original subscore for
entrées and main dish salads, on whether special requests were
taken, was omitted from our assessment, resulting in a maximum
entrées and main dish salads subscore of 9 rather than 12, and a
maximum possible overall score of 97 rather than 100.

1. Availability of healthful options in 11 food categories (low-fat
or skim milk, fresh fruit, fresh vegetables, lean ground beef,
fat-free or reduced-fat hot dogs, reduced-calorie frozen din-
ners, low-fat baked goods, diet sodas and 100% fruit juices,
whole-grain bread, baked chips, and low-sugar cereal; range,
0-30).

2. Pricing of healthful versus regular options (range, —9 to 18).
3. Produce quality (range, 0—6).

An overall score with a possible range from —9 to 54 points was
calculated for each store as the sum of the 3 subscores. Higher
scores indicate greater availability of healthful items, lower pri-
cing for healthful items, better quality produce, or a combination
of these factors.

Statistical analyses

We determined the distribution of categories for each construct
and calculated subscores and total scores. All statistical analyses
were conducted using SAS (version 9.4, SAS Institute, Inc).

Results

Campus dining venues

Healthful entrées were available in 9 of the 18 campus dining ven-
ues, and healthful main dish salads in 6 (Table 1). In total, 36
(12%) of 314 entrées and 11 (36%) of 31 main dish salads served
in these venues were classified as healthful. The most commonly
available side dish items were fruits without sugar, whole grain
items, and nonfried vegetables. Diet soda was the most readily
available low-calorie beverage. While most venues provided nutri-
tion information on the Internet, few provided information to facil-
itate healthful choices on site: 9 provided nutrition information on
menus, 8 had signs highlighting healthful menu items, and 6 had
nutrition information at the point of purchase. Similar proportions
of venues had signs encouraging healthful eating as had signs en-
couraging unhealthful eating, and 3 had signs encouraging both.
Overall, small portions were not priced higher than large portions,
but 2 coffee shops charged more for the more healthful than for
the regular option (Table 1).

Overall mean NEMS-CD score was 26.0 (SD, 14.4) and ranged
from 4 to 47. The 2 food courts had among the highest scores (41
and 47), and the sit-down restaurant had the lowest (5). Higher
scores in food courts were due to greater availability of healthful
side dishes and beverages, although they offered fewer facilitators
to healthful eating compared with most other venue types (Table

1.

Fast food venues showed the greatest range of overall scores (4 to
47). They tended to have lower scores than the fast casual restaur-
ants or food courts with respect to healthful entrées and sides. On
the other hand, 1 fast food restaurant had the highest score overall
for healthful entrée availability (subscore 9), another had the
highest score for healthful beverage availability (subscore 17), 2
had the highest scores overall for facilitators to healthful eating
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(subscore 24), and 4 had the fewest barriers to healthful eating
(subscore 0). The one venue offering all-you-can-eat pricing had a
high score overall due primarily to the range of healthful side
dishes available. The low overall score for the sit-down restaurant
was due to low subscores for healthful entrees, healthful sides, fa-
cilitators, and barriers (signs encouraging unhealthful choices or
discouraging special requests). Not surprisingly, specialty shops
were less likely than the other venues to offer healthful entrées and
side dishes, but as a group they had the highest overall facilitators
subscore.

Campus food stores

NEMS-S scores for the 2 campus stores were intermediate
between mean scores for grocery/supermarket stores and all other
store types (Table 2). A wide variety of healthful food choices
were available in the 2 campus stores, including low-fat milk,
fresh produce of acceptable quality, diet soda, 100% fruit juice,
whole-grain bread, baked chips, and low-sugar cereals. Absent in
the campus stores were lean ground beef and low-fat baked goods.
Fat-free or reduced-fat hot dogs and reduced-fat frozen dinners
were available but with a limited selection. More healthful choices
were not priced higher than regular versions, with the exception of
baked chips. In contrast, pharmacies, gas station convenience
stores, and other convenience stores had lower availability of
healthful food choices compared with grocery/supermarket stores,
which were most likely of all store types to charge lower prices for
healthful food options than for regular options (data not shown).

Discussion

This study is unique in providing a complete picture of the food
environment of 1 campus community. A primary finding was that
campus dining venues showed substantial differences in the
healthfulness of offerings. Though most venues offered some
dishes that were classified as healthful entrées or main dish salads,
most entrées and main dish salads available were not classified as
healthful. In contrast to many assumptions, fast-food restaurants
on campus did not have uniformly low scores, with a fast-food
venue having the highest overall score for healthful entrée availab-
ility, and our findings produced low scores for the sit-down res-
taurant. Additionally, our findings showed that food courts offered
much potential for availability of healthful choices largely by
providing greater healthful side dish and beverage options. Fi-
nally, our findings indicate a greater role for campus food stores
by offering more choice than typical convenience stores. In sum,
these results provide insight into planning interventions to make
the food environment more conducive to healthful eating by stu-
dents.

Overall NEMS-CD score (26.0) for this campus was low relative
to a maximum possible score of 97, but consistent with other com-
parably sized universities (15,001-29,999 students). In a study by
Horacek et al (3), mean scores ranged from 20 to 46 depending on
type of food venue. Compared with other similarly-sized institu-
tions (3), the Cal Poly food environment scored higher with re-
spect to healthful eating facilitators and pricing but less well with
respect to healthful side dishes and low-calorie beverages. The 2
food courts compared favorably with those surveyed by Horacek
et al (3), due primarily to greater availability of healthful side
dishes. Campus fast food restaurants varied considerably in score,
with the only sit-down restaurant having the lowest score overall.
These findings are consistent with a comparison of 102 fast-food
and 115 sit-down restaurants in 4 neighborhoods in Atlanta, Geor-
gia, which showed neither type to be consistently more healthful
than the other (21).

The 2 on-campus stores scored much higher than off-campus con-
venience stores and almost as well as grocery/supermarket stores
overall, with lower points due primarily to less availability of cer-
tain healthful food items. In the 1 previous study that evaluated
food stores on or near college campuses (14), grocery stores had
higher availability of healthful food alternatives and fruits and ve-
getables than convenience stores, including on-campus stores (14).
However, grocery stores were more likely than convenience stores
to charge more for healthful foods and beverages (14). We found
the opposite: grocery/supermarket stores were more likely than
convenience stores to charge less for healthful foods and bever-
ages; the 2 on-campus stores charged the same for healthful and
regular alternatives for all items except low-sugar cereal. Notably,
the 2 campus stores at Cal Poly offered produce of acceptable
quality. Overall NEMS-S scores for the 2 campus stores indicate
that they function more as grocery stores than as typical conveni-
ence stores by offering a greater variety of healthful food choices.
Our findings provide a useful counterexample to the typical view
of campus stores as convenience stores only. Such on-campus
food stores may serve as a convenient source of food for students
who choose to prepare their own basic meals.

This study is subject to at least 4 limitations worth discussion.
First, daily fluctuations may have contributed to variability in
scoring, although repeat assessments showed good test-retest reli-
ability for NEMS-CD scoring. In stores, seasonal produce availab-
ility may also have contributed to variability in scoring, although
we saw no pattern of difference in total NEMS-S score or availab-
ility subscore by month of assessment (data not shown). Second,
while NEMS scoring provides a useful quantitative measure of as-
pects of a healthful food environment, it does not consider price
differences across stores (ie, whether the same item is more ex-
pensive in one store than another). In addition, whether eating at a
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higher-scoring venue leads to more healthful eating was beyond
the scope of the study. Lesser et al (27), for example, found that
adolescents, although ordering more vegetables, still purchased the
same amount of calories at Subway as at McDonald’s, concluding
that, “despite [Subway’s] being marketed as ‘healthy,” . . . meals
from both restaurants are likely to contribute to overeating.” Oth-
er work, however, provides evidence that environmental modifica-
tions as simple as providing point-of-purchase nutritional informa-
tion or positive signage can have a beneficial impact in college
settings (11,12). Finally, the campus food environment described
here may not reflect other campus food environments. Neverthe-
less, it serves as a useful case study for observing the diversity of
venues available within a relatively small area. The findings high-
light some positive aspects of this campus food environment: the
high proportion of venues offering healthful entrées and the avail-
ability of nutrition information online. They also highlight areas
for improvement, which can be the basis for future intervention.
These include increasing the proportion of healthful entrées over-
all, improving the variety of healthful side dishes and beverages,
making nutrition information available at point of purchase, and
providing signage and implementing pricing strategies to facilitate
more healthful eating choices.

In a study of college students living off-campus, more frequent
purchasing of foods on and around campus was associated with
poorer dietary habits, while bringing food from home was associ-
ated with healthier dietary patterns (1). For on-campus students,
who are often required to purchase a dining plan and have limited
access to a kitchen, almost every meal is equivalent to “eating
out,” and eating out is consistently associated with poor diet qual-
ity (28). Given students’ necessary dependence on the campus
food environment, universities have a responsibility to provide a
food environment that facilitates and supports healthful eating, at a
minimum by increasing the availability of healthful prepared
foods or healthful foods to be prepared as meals. Information from
this study will serve as baseline data to design an action research
project toward improving Cal Poly’s food environment. Further
research and evaluation will be needed to determine the extent to
which a campus food environment is amenable to change given its
constraints (29) and to determine the extent to which food envir-
onment modifications facilitate healthful food choices by students.

Acknowledgments

This work was funded by the Warren J. Baker Endowment for Ex-
cellence in Project-Based Learning and the Robert D. Koob En-
dowment for Student Success at Cal Poly. We thank Jansen Lei
for his initial work in data entry and management and the Cal Poly
Corporation Campus Dining office for its support of this project.

Author Information

Corresponding Author: Marilyn Tseng, PhD, Center for Solutions
Through Research in Diet & Exercise (STRIDE) and the
Kinesiology Department, California Polytechnic State University,
1 Grand Ave, San Luis Obispo, CA 93407. Telephone 805-756-
2196. Email: mtseng@calpoly.edu.

Author Affiliations: Kelsey DeGreef, Madison Fishler, Rachel
Gipson, Kelly Koyano, Dawn B. Neill, California Polytechnic
State University, San Luis Obispo, California.

References

1. Pelletier JE, Laska MN. Campus food and beverage purchases
are associated with indicators of diet quality in college students
living off campus. Am J Health Promot 2013;28(2):80-7.

2.Freedman MR. Gender, residence and ethnicity affect
freshman BMI and dietary habits. Am J Health Behav 2010;
34(5):513-24.

3.Horacek TM, Erdman MB, Byrd-Bredbenner C, Carey G,
Colby SM, Greene GW, et al. Assessment of the dining
environment on and near the campuses of fifteen post-
secondary institutions. Public Health Nutr 2013;
16(7):1186-96.

4.Vella-Zarb RA, Elgar FJ. The ‘freshman 5’: a meta-analysis of
weight gain in the freshman year of college. J] Am Coll Health
2009;58(2):161-6.

5.Vella-Zarb RA, Elgar FJ. Predicting the ‘freshman 15°:
environmental and psychological predictors of weight gain in
first-year university students. Health Educ J 2010;
69(3):321-32.

6. Wengreen HJ, Moncur C. Change in diet, physical activity, and
body weight among young-adults during the transition from
high school to college. Nutr J 2009;8(1):32.

7.Levitsky DA, Halbmaier CA, Mrdjenovic G. The freshman
weight gain: a model for the study of the epidemic of obesity.
Int J Obes Relat Metab Disord 2004;28(11):1435-42.

8. Levitsky DA, Youn T. The more food young adults are served,
the more they overeat. J Nutr 2004;134(10):2546-9.

9.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(11):1696-703.

10. 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(11):2113-8.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2016/15_0455.htm « Centers for Disease Control and Prevention 5



PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 13, E18
FEBRUARY 2016

11.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(8):1222-6.

12.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(5):425-31.

13.James A, Adams-Huet B, Shah M. Menu labels displaying the
kilocalorie content or the exercise equivalent: effects on energy
ordered and consumed in young adults. Am J Health Promot
2015;29(5):294-302.

14.Horacek TM, Erdman MB, Reznar MM, Olfert M, Brown-
Esters ON, Kattelmann KK, et al. Evaluation of the food store
environment on and near the campus of 15 postsecondary
institutions. Am J Health Promot 2013;27(4):e81-90.

15. Anderson M. Common data set 2014—2015. San Luis Obispo
(CA): California Polytechnic State University; 2015. http://
content-calpoly-edu.s3.amazonaws.com/ir/1/
publications reports/cds/CDS%202014-
2015%20Ann%20Exp%20Update%20070215.pdf. Accessed
September 4, 2015.

16. Skomsold P. Web tables — profile of undergraduate students:
2011-12. Washington (DC): National Center for Education
Statistics, 2014. http://nces.ed.gov/pubs2015/2015167.pdf.
Accessed September 4, 2015.

17.Fuller D.Dining halls going extinct? Students seek different
lifestyle. UC News Record. May 2, 2006. http://www.uc.edu/
News/NR.aspx?ID=3908. Accessed January 10, 2016.

18.Cal Poly Campus Dining. San Luis Obispo (CA): California
Polytechnic State University. https://calpolydining.com/.
Accessed January 23, 2015.

19. Active business licenses report. San Luis Obispo (CA): City of
San Luis Obispo. http://www.slocity.org/how-do-i/view/active-
business-licenses. Accessed January 13, 2015.

20.Glanz K, Sallis JF, Saelens BE, Frank LD. Nutrition
Environment Measures Survey in stores (NEMS-S):
development and evaluation. Am J Prev Med 2007;
32(4):282-9.

21.Saelens BE, Glanz K, Sallis JF, Frank LD. Nutrition
Environment Measures Study in restaurants (NEMS-R):
development and evaluation. Am J Prev Med 2007;
32(4):273-81.

22. Cannuscio CC, Tappe K, Hillier A, Buttenheim A, Karpyn A,
Glanz K. Urban food environments and residents’ shopping
behaviors. Am J Prev Med 2013;45(5):606—14.

23. Krukowski RA, West DS, Harvey-Berino J, Elaine Prewitt T.
Neighborhood impact on healthy food availability and pricing
in food stores. J Community Health 2010;35(3):315-20.

24. Pereira RF, Sidebottom AC, Boucher JL, Lindberg R, Werner
R. Assessing the food environment of a rural community:
baseline findings from the Heart of New Ulm Project,
Minnesota, 2010-2011. Prev Chronic Dis 2014;11:E36. http://
www.cdc.gov/ped/issues/2014/13 _0291.htm. Accessed March
30,2015

25.Pitts SB, Bringolf KR, Lawton KK, McGuirt JT, Wall-Bassett
E, Morgan J, et al. Formative evaluation for a healthy corner
store initiative in Pitt County, North Carolina: assessing the
rural food environment, part 1. Prev Chronic Dis 2013;
10:E121. http://www.cdc.gov/pcd/issues/2013/12_0318.htm.
Accessed March 30, 2015

26. Nutrition Environment Measures Survey. Philadelphia (PA):
The University of Pennsylvania. http://www.med.upenn.edu/
nems/. Accessed January 13, 2015.

27. Lesser LI, Kayekjian KC, Velasquez P, Tseng CH, Brook RH,
Cohen DA. Adolescent purchasing behavior at McDonald’s
and Subway. J Adolesc Health 2013;53(4):441-5.

28.Lachat C, Nago E, Verstracten R, Roberfroid D, Van Camp J,
Kolsteren P. Eating out of home and its association with
dietary intake: a systematic review of the evidence. Obes Rev
2012;13(4):329-4e.

29.Green A, Asinjo R. Applying anthropology to the campus
dining system: reflections on working with community food
assessments and the Real Food Challenge. Pract Anthropol
2015;37(2):22-6.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

6 Centers for Disease Control and Prevention ¢ www.cdc.gov/pcd/issues/2016/15_0455.htm



PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 13, E18
FEBRUARY 2016

Tables

Table 1. Dining Venues? With Availability of Selected Constructs and Mean Scores and Subscores From the Nutrition Environment
Measures Survey for Campus Dining (NEMS-CD), California Polytechnic State University at San Luis Obispo, March-August 2015

All Venues (n| Fast Food (n | Fast Casual | Food Court | All-You-Can- | Sit-Down (n | Specialty (n =

Construct = 18) = 6) (n=3) (n=2) Eat (n = 1) =1) 5)
Venues with selected construct, %

Entrées
Healthful® entrees 50 50 67 100 100 100 0
Healthful® main dish salads 33 17 100 50 0 0 20
Side dishes
Fruits without sugar 61 33 100 100 100 0 60
Whole grain items 44 50 100 50 0 100 0
Nonfried vegetables 39 33 33 100 100 0 20
Baked chips 28 33 33 100 0 0 0
Healthful cereals 28 33 0 50 100 0 20
Salad bar 22 14 33 100 0 0
Beverages
Diet soda 56 67 67 100 100 100 0
100% fruit juice 50 50 33 100 0 0 60
Low-fat or skim milk 35 33 33 100 0 0 80
Healthful eating facilitators
Nutrition information available via 94 100 100 100 100 0 100
Internet
Menu has nutrition information or 50 50 33 0 100 0 80
healthy items labeled
Signs highlight healthful menu 44 67 67 0 0 0 40
items
Signs encourage healthful eating 33 33 33 50 0 0 40
Nutrition information available at 33 33 33 0 0 0 60
point of purchase
Healthful requests encouraged 11 17 33 0 0 0 0
Healthful eating barriers
Signs encourage unhealthful 28 17 33 50 0 100 20
eating
Large portions encouraged 22 0 33 0 100 100 20
Signs encourage overeating 11 17 33 0 0 0 0

@ We used NEMS definitions to categorize dining venues as sit-down (full table service by wait staff), fast food (minimal service, food cooked in bulk in advance and
kept hot or reheated to order, then supplied quickly after ordering), fast casual (food ordered and paid for at a counter but brought to table, offering higher quality

of food and atmosphere than at fast food), or specialty shops offering primarily nonentrée items (eg, coffee, pastries, yogurt, smoothies). Food courts were campus
venues that are conglomerations of fast food establishments in 1 area.
b Healthful defined as having 1) <800 kcals (<650 kcals for a la carte burgers and sandwiches), 2) <30% of calories from fat, AND 3) <10% of calories from satur-

ated fat.

(continued on next page)
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(continued)

Table 1. Dining Venues? With Availability of Selected Constructs and Mean Scores and Subscores From the Nutrition Environment
Measures Survey for Campus Dining (NEMS-CD), California Polytechnic State University at San Luis Obispo, March-August 2015

All Venues (n| Fast Food (n | Fast Casual | Food Court | All-You-Can- | Sit-Down (n | Specialty (n =
Construct = 18) =6) (n=3) (n=2) Eat (n=1) =1) 5)
Signs discourage special requests 11 0 0 0 0 100 20
All-you-can-eat or unlimited trips 6 100 0 0
Pricing
Combo meal cheaper than 6 17 0 0 0 0 0
individual items
Reduced portion sizes offered 0 0 0 0
Healthful items costlier than 11 0 0 40
regular
Charge for shared entrée 0 0 0 0 0 0 0
Smaller portion cheaper than 0 0 0
regular

Score, mean (SD)

NEMS-CD (-29 to 97) 26.0 (14.4)| 25.7(17.6)| 29.7 (16.5) 44.0 (4.2) 29.0 5.0 20.6 (5.6)
Subscores
Healthful entréeP or main dish 2.0 (2.4) 2.2 (3.5) 4.0 (1.7) 3.0 (0.0) 2.0 2.0 0.2 (0.4)
salad (range of possible scores, O
10 9)
Healthful? side dish (range of 7.5(7.5) 4.3 (4.8) 11.3 (5.5) 21.5(2.1) 17.0 4.0 2.2 (2.7)
possible scores, O to 35)
Healthful beverage (range of 8.4 (5.7) 7.3 (5.9) 6.3 (5.8) 17.0 (0.0) 6.0 6.0 8.4 (5.9)
possible scores, O to 18)
Healthful eating facilitators (range 9.6 (6.9) 11.3 (10.3) 9.0 (4.6) 5.0 (0.0) 10.0 0 11.4 (4.2)
of possible scores, 0 to 30)
Healthful eating barriers (range of -2.3(3.0) -1.0 (1.5) -3.0(5.2) -1.5(2.1) -6.0 -9.0 -1.8(1.6)
possible scores, —15 to 0)
Pricing (range of possible scores, 1.1 (1.4) 1.5(1.2) 2.0 (0.0) -1.0(0.0) 0.0 2.0 0.8 (1.6)

-14t0 5)

@ We used NEMS definitions to categorize dining venues as sit-down (full table service by wait staff), fast food (minimal service, food cooked in bulk in advance and
kept hot or reheated to order, then supplied quickly after ordering), fast casual (food ordered and paid for at a counter but brought to table, offering higher quality

of food and atmosphere than at fast food), or specialty shops offering primarily nonentrée items (eg, coffee, pastries, yogurt, smoothies). Food courts were campus
venues that are conglomerations of fast food establishments in 1 area.
b Healthful defined as having 1) <800 kcals (<650 kcals for a la carte burgers and sandwiches), 2) <30% of calories from fat, AND 3) <10% of calories from satur-

ated fat.
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Table 2. Distribution of Overall Scores, Subscores, and Selected Constructs for Nutrition Environment Measures Survey for Stores
(NEMS-S) in Food Stores on the Campus of the California Polytechnic State University in San Luis Obispo, and in Off-Campus Food
Stores in San Luis Obispo, California, March-August 2015

Gas Station Other Convenience
Campus Food Pharmacy Convenience Store Store
Construct Store (n =2) | Grocery/Supermarket (n = 16) (n=5) (n=13) (n=23)
Score, mean (SD)
NEMS-S (range of possible 24.0° 31.1(10.0) 12.4 (6.3) 6.8 (3.6) 12.0 (5.3)
scores, —9 to 54)
Subscores
Availability of healthful 16.0° 22.6 (7.1) 12.2 (3.3) 6.2 (3.6) 9.7 (2.1)
options (range of possible
scores, 0 to 30)
Pricing of healthful versus 2.0° 3.1(4.0) 0.2 (3.3) -0.3(1.1) -0.3(3.8)
regular options (range of
possible scores, =9 to 18)
Produce quality (range of 6.0 5.4 (1.6) 0(0) 0.9 (1.4) 2.7 (0.6)
possible scores, O to 6)
Stores with selected construct, %

Availability of healthful options
Low-fat milk or skim milk 100 94 80 31 33
No. of fresh fruit varieties
1-5 0 19 0 23 100
>5 100 81 0 8 0
No. of fresh vegetable varieties
1-5 50 6 0 0 0
>5 50 81 0 0 0
Lean ground beef 0 81 0 0 0
Fat-free or reduced-fat hot 50 75 20 0 0
dogs
Reduced-fat frozen dinners 50 81 80 23 33
Low-fat baked goods 0 81 60 0 0
Diet soda 100 100 100 100 100
100% Fruit juice 100 94 100 85 100
Whole-grain bread 100 88 40 8 100
Baked chips 100 75 60 46 33
Low-sugar cereal 100 94 100 46 100
Healthful option priced higher than regular option
Diet soda 0 0 0 0 0
Juice (vs juice drink) 0 56 40 8 33

@ Scores and subscores were the same for the 2 campus stores.
b Not available in any stores of this type.
¢ Proportion of different varieties of fruits or vegetables available at each store that were deemed to be of acceptable quality.

(continued on next page)
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(continued)

Table 2. Distribution of Overall Scores, Subscores, and Selected Constructs for Nutrition Environment Measures Survey for Stores
(NEMS-S) in Food Stores on the Campus of the California Polytechnic State University in San Luis Obispo, and in Off-Campus Food
Stores in San Luis Obispo, California, March-August 2015

Gas Station Other Convenience

Campus Food Pharmacy Convenience Store Store
Construct Store (n =2) | Grocery/Supermarket (n = 16) (n=5) (n=13) (n=3)
Baked chips 100 69 60 46 33
Lowest-fat milk 0 20 15 33
Lean beef 69 ob ob ob
Fat-free or reduced-fat hot 0 19 0 ob QP
dogs
Reduced-calorie frozen 0 13 20 8 33
dinners
Low-fat baked goods 0 13 20 o o
Whole-grain bread 25 20 8 67
Low-sugar cereal 31 60 46 67
Produce quality
>75% fruits acceptable® 100 94 ob 31 67
>75% vegetables acceptable® 100 88 ob ob ob

@ Scores and subscores were the same for the 2 campus stores.
b Not available in any stores of this type.
¢ Proportion of different varieties of fruits or vegetables available at each store that were deemed to be of acceptable quality.
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