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Abstract

Objective: Increasing BMI, overweight, and obesity are urgent
and grave problems in the US. The goal of this study is to begin to
understand trends in overweight and obesity among undergraduate
students in the U.S. to assist in informing public health education and
health promotion practices.

Methods: Data on self-reported weight and height were collected in
2012, 2014, and 2016 from randomly selected college students who
were enrolled in a public university in Northeast US. Spearman's
Rank Order Test was used to evaluate trends within specific demo-
graphic categories.

Results: BMI increased for almost all studentsfrom 2012-2016.
Groups with significant increases in BMI included: males, females,
sophomores, and seniors.

Conclusions: Results suggest the need for interventions to reduce
increases in overweight and obesity that are experienced during
college years. College is a critical transitional time when students
adopt health behaviors that they continue into adulthood. Increasing
BMI in college students indicates a need for additional research
to understand the factors that contribute to the increasing trend of
overweight and obesity in this population. College is an optimal
setting for implementation of effective interventions that can help
prevent BMI increases in this population and establish healthy
behaviors for the future.

Keywords: Overweight, Obesity, College Students, BMI,
Spearman’s Rank, Interventions
Introduction

Overweight and obesity are global problems. The World
Obesity Federation (WOF) defines obesity as "a chronic, relapsing
disease...... that fits an epidemiological model of a disease process
except that the toxic or pathological agent is food rather than a
microbe" [1]. In fact, 30% of the global population is characterized
as obese worldwide. The United States is at the top of the list when
it comes to nations that continue to see the rise of overweight and
obesity in persons of all ages and across all socioeconomic statuses,
as measured by Body Mass Index (BMI) [1-4]. In fact, the Center
for Disease Control and Prevention (CDC) revealed in 2016 that
more than 79 million adults and12 million youth are obese [5]. The
American College Health Association reports that 34% of college
students are classified as overweight or obese [6, 7], a statistic that
is particularly troubling given the large number of chronic diseases

that are associated with obesity.

The CDC estimates that people who suffer from overweight and
obesity have higher average individual medical cost by approximately
$1,429 annually. On a national level, the annual cost of obesity to
the U.S. economy is well over $150 billion, when loss of time from
work and productivity are factored in, the costs may be much higher
than what is estimated [5]. deMutsert and colleagues showed that
early adulthood overweight and obesity as measured using BMI is
predictive of later adulthood obesity and chronic disease in men [8].

In 2016, Price and colleagues reported that few colleges and
universities recognize the importance of the transitional period from
high school or home school to college. The transition is cited as a
crucial time for critical issues of healthy weight maintenance, stress
management, forming healthy behaviors, and the link to future and
lifelong obesity prevention, as well as future economic and social
implications [9]. In particular,this may be most important for public
university campuses that serve a large number of students from
populations that suffer disproportionately higher rates of chronic
disease and health risk factors such as overweight and obesity.

There is value in examining trends within a specific university
setting over multiple years of interest.This study utilized stratified
random sampling to assess BMI among undergraduate students at
three time periods between 2012 and 2016. Insight into the trends
in overweight and obesity among students in one public university
population that is diverse with regard to race, ethnicity and
income can inform campus-wide health promotion priorities. This
information can also guide the development and implementation of
health promotion strategies to achieve a healthy weight or prevent
the development of overweight or obesity altogether.

Materials and Methods

Population and Sampling

This study took place at one public urban university campus in the
Northeast United States. During the years of this study, the campus
enrolled approximately 10,500 students; 80% received some type
of financial aid; and 40% of the full-time undergraduate student
population identified as non-white [10]. Each year of data collection
was approved by the university’s Institutional Review Board. Data
were collected from a representative sampleof undergraduate students
during the spring semester in 2012, 2014 and 2016. Sampling took
place at the course level using random sampling methods, stratified
by course level. Professors of selected courses were contacted and
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and asked for permission to administer surveys during one of their
regularly scheduled class sessions. To ensure anonymity, students
placed their own surveys in data collection envelopes. Completed
surveys were processed using Scantron readers and converted to data
files using SPSS software [11].

Instrumentation

Custom survey questions were created to measure BMI and
demographic variables of interest in this study. These questions
were developed by the research team and validated through Delphi
process with a group of three content experts. Specific questions were
as follows:

Body Mass Index (BMI) Category: Students were asked to write
in their weight and their height. This information was then used to
calculate BMI by dividing body weight in kilograms by height in
meters squared. BMI was then categorized according to CDC BMI
criteria as underweight, normal weight, overweight or obese [4].

Age: Students were asked to write in their age (in years).

Gender: Students selected between a choice of male, female, and
transgender.

Year in college: Students selected freshman, sophomore, junior, or
senior.

Data Analysis Procedures

Data were cleaned prior to analysis:students who were not

undergraduate students or did not provide their height or weight
to calculate BMI were excluded. Descriptive statistics for each
variable were estimated (counts and percentages for categorical
variables, means and standard deviations for continuous and
normally distributed variables). For each group, data were analyzed
to determine whether there were significant differences in BMI
category over the 4-year period of this study. The Spearman Rank
Order correlation was used to examine trends in BMI across years for
each group using a significance level of p<.01. Data were managed
using SPSS version 19.0 [11], and all analyses were performed using
Stata 14.0 [12].

Results

Table 1 provides a description of participant demographic
characteristics for each year of data collection, close to three thousand
female and male students participated. The majority of students
captured in the survey were females (68.3% in 2016) and between
18 — 20 years of age (51.5% in 2016).The average BMI increased
from 24.6 (SD=4.9) in 2012, to 24.8 (SD=5.2) in 2014, up to 25.5
(SD=6.08) in 2016 (see table 2). Specific groups that experienced a
significant increasing trend in BMI in Table 2 included males (rS=
0.099, p=0.002), females (rS= 0.078, p=<0.001), and students in
their sophomore (rS= 0.129, p<0.001) and senior years of study (rS=
0.074, p=0.034).

-

~

2012 (N=810) 2014 (N=1,238) 2016 (N=856)
n % n % n %
Gender
Female 538 66.4 837 67.6 585 68.3
Male 272 33.6 401 324 271 31.7
Age
18 - 20 years of age 485 56.1 631 50.4 417 51.5
21 - 25 years of age 324 37.5 542 43.2 345 42.6
Over 25 years of age 55 6.4 80 6.4 48 59
Year in School
Freshman 225 26.0 239 18.9 181 22.6
Sophomore 210 243 286 22.7 163 20.4
Junior 242 28.0 329 26.1 223 27.9
Senior 187 21.6 408 323 233 29.2
BMI Category
Underweight 28 32 44 35 25 2.9
Normal weight 530 61.3 728 57.6 447 51.2
Overweight 214 24.8 330 26.1 262 30.0
Obese 92 10.7 163 12.9 139 15.9
\ Table 1: Description of Samples (2012 — 2016) )
(- N
Spearman’s Correlation Results
I p
Gender
Female 0.078 0.001*
Male 0.099 0.002*
Age
18 - 20 years of age 0.046 0.0725

-

Table. 2 to be Cont...... )
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T 21 - 25 years of age 0.086 0.0028* 1)
Over 25 years of age 0.058 0.4334
Year in School
Freshman 0.039 0.3259
Sophomore 0.129 0.001*
Junior 0.017 0.6397
Senior 0.074 0.034*
*-notes statistical significance
\_ Table 2: Trends in BMI using Spearman’s Correlation Results )
e N

2012 BMI Category Distribution

10.7% 3.2%

= Underweight
= Normal weight
= Overweight

24.8% =  Obese

2014 BMI Category Distribution

12.9% 3.5%

Underweight
Normal weight
= Overweight
26.1% = Obese
57.6%

2016 BMI Category Distribution
2.9%

= Underweight

=  Normal weight
= Overweight

=  Obese

51.2%
30.0%
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Discussion
Gender

Both males and females exhibited a statistically significant increase
in BMI over the course of the study, which reflects the national and
global data [1-3, 5]. In fact, female students’ BMI increased more than
males during this time span. These findings also suggest that future
studies should examine gender differences on college campuses to
design future gender-specific interventions.

Age/Years in College

Students between the ages of 21 and 25 had a significant increase
in BMI in comparison to the other age groups. These data suggest
that the students who classify themselves as being in some stage of
their senior year (i.e., those "super seniors") are experiencing other
stressors that might affect their weight [13, 14]. This trend could also
suggest that increasing empty calorie consumption occurs in this age
group (21 years and older) since this is the legal alcohol access age,
thus potentially leading to increased BMI [14]. Further studies that
research age and years in college as a significant factor in college
students and overweight and obesity are needed.

In looking at the year in college data, the statistically significant
trend seen in the sophomore year may reflect the effects of what has
been cited throughout years of literature as the "freshman fifteen."
The "freshman fifteen" is commonly referred to as weight gain
experienced by freshmen during their first year of college; some say
that it is a sign of emotional distress in dealing with the transition
to college from high school [15]. In our study, we are potentially
capturing the increased weight gain from the freshman year in the
sophomore year due to when the survey is conducted.

Strengths/Limitations

Strengths of this study include a large sample size and a random
selection of research participants, which represents an accurate
reflection of the student population. Another strength of the study
is that the sample allows for comparison across the years; however,
this data is repeated cross-sections of the university population.
This study is limited due to the use of self-reported measures for
the variables of height and weight used to calculate BMI [16]. In
the most recent year of the study (2016), commuter status, race and
ethnicity were not collected, making it impossible to evaluate trends
based upon these student characteristics. Finally, data were collected
at one public university in the Northeast United States and, although
a probability sample was used that is representative of undergraduate
students on this campus, these results may not be generalizable to
undergraduate students at other universities or other adults in this

age group.

Conclusion

In Sparling’s (2007) campus obesity article,a call to action was
issued for all college administration to make a difference in the lives
of young college students [17]. Unfortunately, there is no reason to
think that the trends of increasing BMI will be significantly reversed
without intervention. The life course approach to chronic disease

epidemiology states that the earlier a person is exposed to a risk
factor for a chronic disease, the greater the likelihood that these
biologic changes will result in subsequent disease development [18].
Overweight and obese college students are at a crucial transitional
stage to be able to create new habits and undo old habits. In light
of this, public universities are prime environments to assist their
students with establishing lifelong behavioral interventions and
modifications in obesity prevention [9, 19].
Competing interests: ‘The author(s) declare that they have no
competing interests.’
Acknowledgements: The authors would like to acknowledge
Dr. Sandra Bulmer and Natalie Schriefer for providing writing,
copyediting, and proofreading assistance.
Author Contributions: ME wrote the manuscript, contributed
to methods and results, reviewed and edited manuscript; VZ conducted
the analysis of data, wrote the methods and results, reviewed/edited
manuscript. All authors have seen and approved the final version of
this manuscript. The manuscript has not been previously published
and is not being considered for publication elsewhere.

References

1.  American College Health Association. (2017). National College
Health Assessment llc: Spring 2017Reference Group Executive
Summary. Hanover: American College Health Association.

2. Aquino, G. (2005). Medicinal Marijuana: A Legitimate Appetite
Stimulant? Nutrtion Bytes, 10(1). Retrieved February 16, 2018,
from https://escholarship.org/uc/item/3wr5g87k

3.  Aris, I, Chen, L., Tint, M., Pang, W., Soh, S., Shek, L., . . . Lee,
Y. (2017, August 21). Body mass index trajectories in the first
two years and subsequent childhood cardio-metabolic outcomes:
a prospective multi-ethnic Asian cohort study. Science Report,
7(1), 8424. doi:10.1038/s41598-017-09046-y

4. Burke,J.D., Lofgren, I. E., Morrell, J. S., & Reilly, R. A. (2007).
Health indicators, body mass index and food selection practices

in college-aged students. The Federation of American Socieities
of Experimental Biology Journal, 21(6), A1063.

J Pub Health Issue Pract
Volume 4. 2020. 171

JPHIP, an open access journal
ISSN- 2581-7264



Page 5 of 5

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

CDC. (2010, August). Adult Obesity. Retrieved from Center for
Disease Control and Prevention : www.cdc.gov

CDC. (2015, October 27). Strategies for Obesity Prevention.
Retrieved from Center for Disease Control and Prevention :
https://www.cdc.gov/obesity/strategies/index.html

CDC. (2017, October 22). About BMI. Retrieved from Center
for Dsease Control and Prevention: https:/www.cdc.gov/
healthyweight/assessing/bmi/adult_bmi/index.html

CDC. (2017, October 2). Adult Overweight and Obesity.
Retrieved from CDC: http://www.cdc.gov/obesity/adult/index.
html

Dejong, W. (2002). The role of mass media campaigns in
reducing high risk drinking among college students. Journal of
Studies on Alcohol, Supplement, (s14), Supplement(si4), 182—
192. doi:10.15288/jsas.2002.s14.182

Finkelstein , E. A., Khavjou, O. A., Thompson, H., Trogdon,
J., Pan, L., Sherry , B., & Dietz, W. (2012, June 30). Obesity
and severe obesity forecasts through 2030. American Journal of
Preventive Medicine, 42(6), 563-70.

Forhan, M., & Gill, S. V. (2013). Obesity, functional mobility
and quality of life. Best Practice & Research Clinical
Endocrinology & Metabolism, 27, 129-137. doi:http://dx.doi.
org/10.1016/j.beem.2013.01.003

Freiden, T., Ethier, K., & Schuchat, A. (2017). Improving the
Health of the United States with a "Winnable Battles" Initiative.
Journal of the American Medical Association, 317(9), 903-904.
doi:10.001/jama.2017.0436

Global Burden of Disease 2015 Obesity Collaborators. (2017,
July 6). Health Effects of Overweight and Obesity in 195
Countries over 25 years. New England Journal of Medicine,
377(1), 13-27. doi:10.1056/NEJMoal614362

Gordon-Larsen, P., Adair, L., & Nelson , M. (2004). Five-year
obesity incidence in the transition. Americna Journal of Clinical
Nutrition, 80(3), 569-575.

Gow, R., Trace, S. E., & Mazzeo, S. E. (2011). Preventing
Weight Gain in First Year College Students: An Online. Eating
Behavior, 1-15.

Gropper, S., Simmons, K., Connell, L., & Ulrich, P. (2012).
Changes in body weight, composition, and shape: a four year
study of college students. Applied Physiology, Nutrition, and
Metabolism, 1118-1123.

Harvard T.H.Chan School of Pbulic Health . (2017). School
Obesity Prevention Recommendations: Complete List. Retrieved
from Obesity Prevention Source: https://www.hsph.harvard.
edu/obesity-prevention-source/obesity-prevention/schools/
school-obesity-prevention-recommendations-read-and-print/
Hassan, M. K., Joshi, A. V., Madhaven, S. S., & Amonkar, M.
M. (2003). Obesity and health related quality of life: a cross-
sectional analysis of the US population. International Journal
of Obesity, 27, 1227-1233. doi:10.1038/sj.1j0.0802396

Hivert, M. F., Langlois, M. F., Berard, P., Cuerrier, J. P,
& Carpentier, A. C. (2007). Prevention of weight gain in
young adults through a seminar based interveniton program.
International Journal of Obesity, 31, 1262-1269.

Johnston, L. D. (2014). Monitoring the Future national survey
results on drug use, 1975-2013: Volume 2, College students
and adults ages 19-55. (Vol. 2). Ann Arbor: The University of
Michigan. Retrieved from http://monitoringthefuture.org/pubs/
monographs/mtf-vol2_2013.pdf

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Kuh, D., Ben-Scholomo, Y., Lynch, J., Hallgvist, J., & Power,
C. (2003, October ). Life course epidemiology. Journal of
Epidemiology and Community Health, 57(10), 778.

Kushner, R. F., & Foster, G. D. (2000). Obesity and Quality of
Life. Nutrition, 16(10), 947-952.

Lamonica, A. (2017, June). Personal Communication. (M.
Evans, Interviewer)

Levitsky, D. A., Garay, J., Nausbaum, M., Neighbors, L., &
Della Valle, D. M. (2006). Monitoring weight daily blocks the
freshman weight gain: a model for combating the epidemic
of obesity. International Journal of Obesity, 30, 1003-1010.
doi:doi:10.1038/sj.1j0.080322

Lloyd-Richardson, E., Lucero, M., DiBello, J., Jacobson, A., &
Wing, R. (2008). The relationship between alcohol use, eating
habits and weight change in college freshmen. Eating Behaviors,
9(4), 504-508. doi:10.1016/j.catbeh.2008.06.005

Lowry, R., Galuska, D. A., Fulton, J. E., Wechsler, H., Kann,
L., & Collins, J. L. (2000). Physical Activity, Food Choice, and
WeightManagement Goals and Practices Among U.S. College
Students. American journal of Preventive Medicine, 18(1), 18-
27.

Malinauskas, B., Raedeke, T., Aeby, V. G., & Smith, J. L. (2006).
Dieting practices, weight perceptions, and body composition: A
comparison of normal weight, overweight, and obese college
females. Nutrition Journal, 5(11), 1-8. doi:10.1186/1475-2891-
5-11

Montauti, S., & Bulmer, S. (2014). A Research Update on
Correlates of Heavy Episodic Drinking Among Undergraduate
College Students. American Journal of Health Education, 45,
142-150. doi:10.1080/19325037.2014.893853

Morell, J., Lofgren, 1., Burke, J., & Reilly, R. (2012). Metabolic
Syndrome, Obesity, and Related Risk Factors Among College
Men and Women. Journal of American College Health, 60(1),
82-89.

Nawaz, H., Chan, W., Abdulrahman, M., Larson, D., & Katz,
D. (2001). Self-reported weight and height. American Journal
of Preventive Medicine, 20(4), 294-298. doi:10.1016/S0749-
3797(01)00293-8

NCD Risk Factor Collaboration. (2017). Worldwide trends in
body-mass index underweight, overweight, and obesity from
1975 to 2016: a pooled analysis of 2416population based
measurement studies in 128.9 million children, adolescents, and
adults. Lancet, 16. Retrieved from http://dx.doi.org/10.1016/
S0140-6736(17)32129-3

Nelson, M. C., Story, M., Larson, N. I., Neumark-Sztainer, D., &
Lytle, L. (2008). Emerging Adulthood and College-aged Youth:
An Overlooked Age for Weight-related Behavior Change.
Obesity, 6,2205-2211. doi:10.1038/0by.2008.365

Nelson, T. F., Gortmaker, S. L., Subramanian, S. V., Cheung, L.,
& Wechsler, H. (2007). Disparities in Overweight and obesity
among US College Students. American Journal of Health
Behaviors, 31(4), 363-373.

Nelson, V. (2017, March 8). Do You Have a Super Senior?
Making the Most of the Fifth Year of College. Retrieved from
College Parent Central: https://www.collegeparentcentral.
com/2014/05/do-you-have-a-super-senior-making-the-most-of-
the-fifth-year-of-college/

NHLBI Obesity Education Initiative. (1998). Clinical Guidleines
on the Identification, Evaluation, and Treatment of Overweight
and Obesity in Adults, The Evidence Report. National Heart,
Lung, and Blood Institute. Bethesda, MD: National Institute of
Health.

J Pub Health Issue Pract
Volume 4. 2020. 171

JPHIP, an open access journal
ISSN- 2581-7264



Page 5 of 5

36.

37.

38.

39.

40.

41.

42.

43.

Nunez, J., Vera, D., & Dunn, S. L. (2016). The Gender
Differences in the Change of Dietary Intake and Body
Composition Following the First Semester for Undergraduate
First Year Students ata Small Liberal Arts University. Federation
of American Societies for Experimental Biology, 30(1), 1.

Office of Institutional Research . (2013). Southern Connecticut
State University Factbook. New Haven, CT: Southern
Connecticut State University.

Ogden, C., Carroll, M., Kit, B., & Flegal, K. (2014). Prevalence
of Childhood and Adult Obesity in the United States, 2011-
2012. Journal of American Medical Association, 311(8), 806-
814. doi:10.1001/jama.2014.732

Plotnikoff, R. C., Costigan, S. A., Williams, R. L., Hutcheson,
M. J., Kennedy, S. G., Robards, S. L., . .. Germov, J. (2015).
Effectiveness of interventions targeting physical activity,
nutrition and healthy weight for university and college students:
a systematic review and meta-analysis. International Journal
of Behavioral Nutrition and Physical Activity, 12(45), 1-10.
doi:10.1186/s12966-015-0203

Price, A., Whitt-Glover, M., Kraus, C., & MacKenzie, M.
(2016). Body Composition, Fitness Status, and Health. Clinical
Medicine Insights: Women's Health, 9(S1), 23-29. do0i:10.4137/
CMWH.S34697.

Robbins, J., Mallya, G., Polansky, M., & Schwarz, D. (2012).
Prevalence, Disparities, and Trends in Obesity and Severe
Obesity Among Students in the Philadelphia,Pennsylvania,
School District, 2006-2010. Preventing Chronic Disease,
9(120118), 1-9. doi:10.5888/pcd9.120118

Robert Wood Johnson Foundation . (2014, January 10).
College based obesity prevention interventions. Retrieved
from County Health Rankings and Roadmap: http://www.
countyhealthrankings.org/policies/college-based-obesity-
prevention-interventions

Sira, N., & Pawlak, R. (2010). Prevalence of overweight and
obesity, and dieting attitudes among Caucasian and African
American college students in Eastern North carolina: A cross-
sectional survey. Nutrition Practice and Research, 4(1), 36-42.
doi:10.4162/nrp.2010.4.1.36

44.

45.

46.

47.

48.

49.

50.

51.

Sparling, P. B. (2007, July). Obesity on Campus. Preventing
Chronic Disease: Public Health Research, Policy, Practice,
4(3), 1-4. Retrieved October 23, 2016, from www.cdc.gov/pcd/
issues/2007/jul/06_0142.htm

Stewart, A. L. (1982). The reliability and validity of self-
reported weight and height. Journal of Chronic Diseases, 35(4),
295-309. doi:10.1016/0021-9681(82)90085-6

Stommel, M., & Schoenborn, C. A. (2009). Accuracy and
usefulness of BMI measures based on self-reported weight
and height: findings from the NHANES and NHIS 2001-2006.
BiomedCentral Public Health, 9, 421. doi:10.1186/1471-2458-
9-421

Strauss, R. S. (1999). Comparison of measured and self-
reported weight and heaightin a cross-sectional sample of young
adolescents. International Journal of Obesity, 23, 904-908.
doi:10.1038/sj.1j0.0800971

U.S. Department of Health and Human Services. (2001). The
Surgeon General’s call to action to prevent and decrease
overweight and obesity. Rockville, MD: U.S. Department of
Health and Human Services, Public Health Service, Office of
the Surgeon General.

U.S. Department of Health and Human Services. (2017,
November 7). Nutrition, Physical Activity, and Obesity.
Retrieved from Healthy People 2020: https://www.
healthypeople.gov/2020/leading-health-indicators/2020-1hi-
topics/nutrition-physical-activity-and-obesity

U.S. Department of Health and Human Services and U.S.
Department of Agriculture. (2015, December). 2015-2020
Dietary Guidleines for Americans 8th Edition. Washington, DC,
District of Columbia, USA.

Zeller, M., Becnel, J., Reiter-Purtill, J., Peugh, J., & Wu, Y.
(2016). Associations among excess weight statuts amd tobacco,
alcohol, and illicit drug use in a large national sample of early
adult youth. Prevention Science, 17(4), 483-492. do0i:10.1007/
s11121-016-0639-2

J Pub Health Issue Pract
Volume 4. 2020. 171

JPHIP, an open access journal
ISSN- 2581-7264



