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Abstract

This ecologic study evaluated the association between school
policy allowing students to purchase sports drinks from school
vending machines and school stores and student body mass index
(BMI). Data were from surveillance surveys of Minnesota second-
ary schools (n = 238) and students (n = 59,617), administered in
2012 and 2013, respectively. We used generalized linear models to
assess the association between policies and mean age- and sex-ad-
justed BMI percentile. In adjusted multivariate analysis, school
policy was positively associated with BMI percentile (P = .005).
School policy restricting student access to sports drinks at school
may contribute to decreasing consumption of sport drinks among
school-aged youth and improving student weight outcomes in this
population.

Objective

Sugar-sweetened beverages (SSBs) are typically defined as some
combination of regular soda, sports drinks, energy drinks, or fruit
drinks. Considerable data support a link between the consumption
of SSBs and weight gain and obesity (1). Policy initiatives target-
ing SSB availability in school settings have contributed to a de-
crease in consumption among school-aged youth (2,3). However,
as consumption of regular soda and fruit drinks has declined, con-
sumption of sports drinks (flavored beverages containing carbo-
hydrates, minerals, and electrolytes intended to replace water and
electrolytes lost through sweating during exercise) has grown
(2—4). In the secondary school setting, sports drinks are the most

commonly offered SSB (5). During 2010 and 2011, more than
80% of high school students and over half of middle school stu-
dents had access to sports drinks at school (5).

Although several studies have examined the link between school
policy allowing student access to SSBs at school and student
weight outcomes (6), albeit with mixed results, similar studies that
consider only sports drinks are lacking. The aim of this study was
to evaluate the association between school policy allowing second-
ary school students to purchase sports drinks from school vending
machines or school stores, canteens, or snack bars (hereafter called
“vending machines or school stores” or VMSS) and student body
mass index (BMI). This is a timely issue, because school districts
nationwide are attempting to comply with the US Department of
Agriculture’s Smart Snacks in School regulation, which requires
all schools participating in the National School Lunch Program to
offer as snacks only foods and beverages that meet specified nutri-
tion standards (7).

Methods

The School Obesity-Related Policy Evaluation study uses existing
state and national surveillance data to examine school obesity pre-
vention policies in Minnesota secondary schools (8). School-level
data were obtained from the 2012 Minnesota School Health Pro-
files Principal Survey (Profiles), a biennial survey administered by
the Centers for Disease Control and Prevention (CDC) and com-
pleted by middle- and high-school principals that assesses school
health policies and practices (9). In 2012, 355 Minnesota schools
were randomly selected to participate in the survey, and 297
schools participated. School-level demographic characteristics of
participating and nonparticipating schools did not differ signific-
antly (data not shown). Principals were asked whether students
could purchase snack foods or beverages from VMSS and, if yes,
whether students could purchase certain snack foods or beverages
(yes or no). Options for sports drinks, soda pop and fruit drinks,
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chocolate candy, other candy, and non—low-fat salty snacks and
baked goods (the latter 4 items combined and assessed in analyses
as “snack foods”) were included.

Student-level data were obtained from the 2013 Minnesota Stu-
dent Survey, administered in public schools every 3 years by the
Minnesota Department of Education (10). In 2013, students in
grades 5, 8, 9, and 11 participated. All 334 public school districts
were invited, and 280 participated (9). District-level demographic
characteristics were not significantly different between participat-
ing and nonparticipating districts (data not shown). Data from stu-
dents in grades 8, 9, and 11 were used (participation rates by
grade: 71%, 69%, and 62%, respectively) and included sex, age,
and self-reported height and weight, which were used to calculate
age- and sex-adjusted BMI percentiles, using CDC growth charts
(10,11).

School-level demographic characteristics were obtained from the
National Center for Educational Statistics (NCES) common core
data and included percentage minority enrollment and free- or re-
duced-price lunch eligibility, both assessed as continuous vari-
ables. School location, categorized as city, suburb, or town or rur-
al, was constructed using a combination of NCES and Rural-Urb-
an Commuting Areas classification schemes (12). This study was
approved by the University of Minnesota institutional review
board.

The analysis was restricted to schools that completed the 2012
Profiles principals survey (n = 238) and whose students particip-
ated in the 2013 Minnesota Student Survey (n = 59,617). Consist-
ent with an ecologic study design, school-level analyses were per-
formed with individual student responses averaged within each
school. Generalized linear models were used to assess the associ-
ation between policy that allowed students to purchase sports
drinks from VMSS and mean school-level BMI percentile. The
model was adjusted for school-level demographics and policies al-
lowing student purchase of soda pop/fruit drinks and snack foods.
All analyses were conducted using SAS version 9.4, 2013 (SAS
Institute, Inc).

Results

Characteristics of the sample are in the Table. In adjusted mul-
tivariate analysis, a significant positive association was found
between school policy allowing secondary school students to pur-
chase sports drinks from VMSS and mean school-level BMI per-
centile (least squares mean = 0.59 [policy allowed sports drinks],
least squares mean = 0.57 [policy did not allow sports drinks], P =
.005).

Discussion

Sports drinks are a recognized source of added sugars. School
policy that restricts student access to sports drinks at school may
contribute to decreasing consumption of sports drinks among
school-aged youth and improving student weight outcomes. Re-
cent evidence suggests that, among adolescents, the frequency of
consuming sports drinks is associated with greater increases in
BMI (13).

This study has several limitations. School and student surveys
were cross-sectional. However, school policy data were collected
1 year before the student data, providing a reasonable time lag
between policy implementation and assessment of student BMI.
School-level associations may not reflect student-level associ-
ations. Other limitations were use of self-report data and a school
sample that was mostly rural and white.

The Smart Snacks in School standards may contribute to a
changed school food environment in which a healthy choice is the
usual choice. However, a decade of school policy research sug-
gests that the makeover will not occur overnight and that gains
seen today may be lost tomorrow, especially in high schools. The
popularity of sports drinks merits continued attention and further
study. Empirical evidence is needed to support the advancement
and institutionalization of food policy that promotes healthy food
choices at school.

Acknowledgments

Funding was provided by the Eunice Kennedy Shriver National
Institute of Child Health and Human Development (no.
5RO1HD070738-03).

Author Information

Corresponding Author: Martha Y. Kubik, PhD, RN, University of
Minnesota, School of Nursing, 5-140 Weaver Densford Hall, 308
Harvard St SE, Minneapolis, MN 55455. Telephone: 612-625-
0606. Email: kubik002@umn.edu.

Author Affiliations: Cynthia Davey, Marilyn S. Nanney,
University of Minnesota, Minneapolis, Minnesota.

References

1.Malik VS, Pan A, Willett WC, Hu FB. Sugar-sweetened
beverages and weight gain in children and adults: a systematic

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.

2 Centers for Disease Control and Prevention ¢ www.cdc.gov/pcd/issues/2015/15_0273.htm



PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 12, E195
NOVEMBER 2015

review and meta-analysis. Am J Clin Nutr 2013;
98(4):1084-102.

2.Kit BK, Fakhouri THI, Park S, Nielsen SJ, Ogden CL. Trends
in sugar-sweetened beverage consumption among youth and
adults in the United States: 1999-2010. Am J Clin Nutr 2013;
98(1):180-8.

3.Han E, Powell LM. Consumption patterns of sugar-sweetened
beverages in the United States. J] Acad Nutr Diet 2013;
113(1):43-53.

4. Committee on Nutrition and the Council on Sports Medicine
and Fitness. Sports drinks and energy drinks for children and
adolescents: are they appropriate? Pediatrics 2011;
127(6):1182-9.

5.Turner L, Terry-McElrath Y, Johnston LD, O’Malley PM,
Chaloupka FJ. Beverages sold in public schools: some
encouraging progress, additional improvements are needed —
A Bridging the Gap Program research brief. Chicago (IL):
Bridging the Gap Program, Health Policy Center, Institute for
Health Research and Policy, University of Illinois at Chicago;
2012. http://www.bridgingthegapresearch.org. Accessed April
27,2015.

6. Chriqui JF, Pickel M, Story M. Influence of school competitive
food and beverage policies on obesity, consumption, and
availability: a systematic review. JAMA Pediatr 2014;
168(3):279-86.

7.Food and Nutrition Service, US Department of Agriculture.
National School Lunch Program and School Breakfast
Program: nutrition standards for all foods sold in school as
required by the Healthy, Hunger-Free Kids Act of 2010.
Interim final rule. Fed Regist 2013;78(125):39067—120.

8.Nanney MS, Nelson TF, Kubik MY, Coulter S, Davey CS,
MacLehose R, et al. Evaluating school obesity-related policies
using surveillance tools: lessons from the ScOPE study. Health
Promot Pract 2014;15(5):622-8.

9. Centers for Disease Control and Prevention. Adolescent and
school health. School health profiles. http://www.cdc.gov/
HealthyY outh/profiles/index.htm. Accessed April 27, 2015.

10. Minnesota Student Survey. Statewide tables, fall 2013. http://
www.health.state.mn.us/divs/chs/mss/statewidetables/
statetablesbygrade13.pdf. Accessed April 27, 2015.

11. Elgar FJ, Roberts C, Tudor-Smith C, Moore L. Validity of self-
reported height and weight and predictors of bias in
adolescents. J Adolesc Health 2005;37(5):371-5.

12.US Department of Agriculture, Economic Research Service.
Rural-urban community area codes. http://www.ers.usda.gov/
data-products/rural-urban-commuting-area-codes.aspx.
Accessed April 27, 2015.

13.Field AE, Sonneville KR, Falbe J, Flint A, Haines J, Rosner B,
et al. Association of sports drinks with weight gain among
adolescents and young adults. Obesity (Silver Spring) 2014;
22(10):2238-43.

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/2015/15_0273.htm « Centers for Disease Control and Prevention 3



PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 12, E195
NOVEMBER 2015

Table

Table. Characteristics of Schools (h = 238) and Students (n = 59,617), Minnesota, 2012-20132

Characteristic Value
Schools

Policy allowed purchase from VMSS

Sports drinks 71

Snack foodsP 67

Soda pop/fruit drinks 45

Mean BMI percentile (SD) 60 (0.05)

Mean % overweight (SD) (85th to <95th percentile) 14 (4)

Mean % obese (SD) (=95th percentile) 10 (4)

School location

City 9

Suburb 17

Town or rural 74

Mean % minority enroliment (SD) 17 (18)

Mean % eligible for Free or Reduced-Price Lunch Program (SD) 34 (16)
Students

Male sex 50

Grade

8th 34

9th 36

11th 30

Abbreviations: BMI, body mass index; SD, standard deviation; VMSS, vending machines or school stores.

@Values are expressed as percentages unless otherwise indicated. Data for schools obtained from the 2012 Minnesota School Health Profiles Principal Survey;

data from students obtained from the 2013 Minnesota Student Survey.

b Snack foods indicate chocolate, other candy, and non-low-fat salty snacks and baked goods.
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