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Abstract

The purpose of this study was to examine body weight, dietary intake, and physical activity among first-year
students during the transition from high school to college. First-year students (n=28) at a public university in central
Arkansas completed an online survey that assessed demographic, height, weight, diet, and physical activity
information. The survey was administered during the spring semester of the 2009 academic year, with participants
instructed to report current (i.e. collegiate) and retrospective (i.e. final year of high school) information. Current weight
was greater than recalled high school weight (+2.7 kg, p=0.008). Dietary intake as assessed by reported frequency
of consumption of selected food items was significantly decreased in college relative to high school for three foods:
milk (-0.17 times/day, p=0.013), cheese (-0.27, p=0.012), and red meat (-0.18, p=0.006). Time spent participating in
vigorous-intensity physical activity was also significantly less in college compared to high school (p<0.05), although
time spent walking or bicycling for transportation was significantly increased from 5.6 £ 16.1 min/d in high school to
49.5 + 57 min/d in college (p<0.001). These results indicate that students in this population experienced moderate
weight gain during their first year in college, in conjunction with a decrease in vigorous-intensity physical activity and
modest changes in food intake. Weight gain occurred despite large increases in time spent walking and bicycling for
transportation. Interventions to increase vigorous physical activity, especially activities beyond walking and bicycling,
may be particularly important in preventing weight gain in this population.
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Introduction

The concept that first-year students gain a substantial amount of
weight during their initial year of college is popularized as the “Freshman
15” and remains pervasive despite evidence that weight gain of this
magnitude (i.e. 15 pounds) is actually uncommon [1,2]. According
to a recent study [3], male college students gain approximately 1.8 kg
(4 1b) and female students gain 0.9 kg (2 1b) during their initial year
of school, which is generally consistent with the magnitude of weight
gain reported in earlier studies [4-7]. Although some weight gain
may be expected in this population as a part of normal growth and
development, excess weight gain should be prevented given the strong
association of overweight and obesity with negative health outcomes
[8] and the difficulties in losing weight and maintaining a reduced body
weight following acute weight loss [9].

The transition from high school to the first year of college is a
crucial period for potential weight gain among students, given their
exposure to new food and physical activity environments. While
certain environmental influences that may contribute to overeating
are similar among high-school and college students (e.g. exposure
to energy-dense snack foods and sugar-sweetened beverages that are
often readily available in the school environment), college students
frequently have additional environmental factors that may promote
excess energy intake, including increased independence from parental
supervision at meal time, larger meal portions, and “all-you-can-eat”
University dining facilities [10]. In addition, college students may be
more sedentary due to an increased academic workload compared to
high school. Previous studies examining diet and activity in relation to
first-year student weight gain (both self-reported and measured) have
been somewhat conflicting, with one study reporting that weight gain
during this interval was the result of decreased physical activity rather
than increased energy intake [11], while another found that a healthful

eating behaviors rather than exercise was the greater challenge to
maintain in college [12].Other examinations of eating patterns [13],
snacking behavior [14], and psychosocial factors [5,15] have been
completed in college students in an attempt to identify specific factors
responsible for this weight gain, but detailed assessments of dietary and
physical activity in students during the transition from high school to
the first year of college are limited. Thus, the relative importance of
physical activity versus dietary intake in influencing weight gain over
this transition period from high school to college remains uncertain.

The purpose of this study was to examine changes in body weight,
food intake, and physical activity in young men and women between
their senior year of high school and their first year of college. We
hypothesized that first-year students would self-report an increase in
body weight over the transition from the senior year of high school to
the first year of college due to increased frequency of consumption of
energy-dense and high-fat foods and decreased frequency and amount
of physical activity.

Materials and Methods

Participants and Setting

Students in their first year of school at a public Arkansas university
were recruited to participate in the study. Undergraduate enrollment
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during the time of data collection (2010) was ~9,300 students, and
the university campus comprises an area of about 2 km*located in an
urbanized area (total population ~50,000). Subjects were recruited
using multiple methodologies, including through flyers displayed on
campus, personal contact with study personnel in first-year classes
and the cafeteria, communication with professors of first-year courses
who announced the study and how to participate in their classes,
and by using advertisements on the University’s Facebook page and
campus-wide e-mails from professors, residential services, the athletic
director and Pan-Hellenic executives. The flyers and e-mail invitations
contained a description of the study, provided the web URL to access
the online survey directly, and included the principal investigator’s
e-mail address so prospective subjects could contact the investigator
with any questions or concerns.

Inclusion/exclusion criteria

Subjects were eligible for the study if they were unmarried first-year
university students within the age range of 18 to 22 years, if they lived
on-campus or in a house or apartment with peers, and were not pregnant
or lactating. Survey responses from 36 subjects were received. Subjects
who did not complete all survey questions (1=8) were excluded from
further analyses, leaving a final sample size of 28. Subjects provided
informed electronic consent for their participation. They were assured
that survey responses were anonymous and that participation or non-
participation would not affect their evaluations, entitlements, or rights.
Subjects were not compensated for their participation in the study. The
Institutional Review Boards of both the University of Arkansas for
Medical Sciences (the home institution of the investigators) and the
undergraduate University where data were collected classified study
procedures as exempt.

Design

The study design was cross-sectional. Students completed an online
survey (SurveyMonkey.com, Palo Alto, CA) during the spring semester
of the 2009 academic year. In the first section of the survey, subjects
were instructed to provide a retrospective recall of dietary intake and
physical activity behaviors during their senior year of high school. In
the second section of the survey, subjects were instructed to respond
based on current (i.e. collegiate) diet and physical activity habits. The
primary outcomes were body weight, physical activity, and dietary
intake during each reporting interval. The sampling design used was a
non-probability purposive sample.

Survey instruments

General survey questions included the subject’s self-reported height
and weight, gender, ethnicity, intended major, residential arrangement,
organized sports participation in high school, and collegiate sports

Total sample

Measure (n=28)
High school weight (kg) 71.9+15.5
College weight (kg) 74.6 £15.1°
Difference +2.7+49
High school BMI (kg/m?) 25.3+5.2
College BMI (kg/m?) 26.3+53°
Difference +1.0+1.8

Notes: data are shown as mean * standard deviation; BMI = body mass index

Subjects who gained weight

participation. The survey also included the Multifactor Screener [16]
to assess reported dietary intake and the Global Physical Activity
Questionnaire version 2.0 (GPAQ) [17,18] to assess reported physical
activity. The Multifactor Screener provides information regarding
the frequency of consumption of selected foods and beverages. The
GPAQ provides information regarding the frequency and duration of
vigorous- and moderate-intensity physical activity, as well as walking
and bicycling transportation activities. Both survey instruments have
been previously tested and found to be valid and reliable indicators of
dietary intake and physical activity, respectively [19,20]. Permission to
modify the GPAQ to more clearly assess activity among college students
and reproduce the survey electronically was obtained from the World
Health Organization.

Statistical analysis

Statistical analyses were conducted using SPSS version 12.0 (SPSS
Inc., Chicago, IL).The shape of the data distribution for each variable
was determined using visual inspection of stem-and-leaf plots and the
Shapiro-Wilk test of normality. A paired t-test was used to analyze mean
differences between high school and college data that were normally
distributed, while the Wilcoxon signed rank test was used analyze data
that were not normally distributed. Independent t-tests were used to
assess differences between men and women or other categories, where
appropriate. A p-value < 0.05 was considered statistically significant.

Results

Of the 28 subjects who submitted evaluable survey responses
without missing data, 20 respondents (71%) were female and 8 (29%)
were male. Ages ranged from 18 to 22 years by design, with a mean age of
19.1 + 1.1 years. Eighteen (64%) of the students were white/ Caucasian,
8 (29%) were African-American, and 2(7%) were Hispanic/Latino. By
design, all subjects were first-year university students, unmarried, not
pregnant or lactating, and lived in university dormitories (n=22) or
houses/apartments with peers (n=6).

Changes in body weight

A significant increase in body weight from high school to the first
year of college was reported (+ 2.7 + 4.9 kg [6.0+ 10.91bs], p=0.008), as
shown in Table 1. Body weight of male subjects increased on average
by 2.6 kg and weight of females increased by 2.7 kg. A wide range of
weight change was found among the group varying from - 6.8 to +
13.6 kg. The majority of students (# = 20; 15 women and 5 men) gained
weight (range = 0.9 - 13.6 kg). The average gain for students in this
group was 4.9 kg, with men’s weight increasing by 5.0 kg and women’s
by 4.8 kg. Only 8 respondents (5 women and 3 men) reported weight
maintenance or weight loss over this time interval, with an average loss
of 2.7 kg (1.4 kg for men and 3.5 kg for women).

Subjects who lost or maintained weight

(n=20) (n=8)
67.1+11.7 84.0 +20.0°
72.0+13.1° 81.2+18.5°"
+49+3.9 —-2.7+24
24.0+4.1 28.5+6.5°
25.8+4.8° 27.6+6.6"
+18+1.4 -0.9+0.38

a Significant difference (p< 0.05) from corresponding value among students who gained weight.

b Significant difference (p< 0.05) from corresponding high school value in column.

Table 1: Reported body weight in high school and first year of college.
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Food category High school College Differences p-value
Cold cereal 0.36 £ 0.31 0.31+0.33 —0.06 +0.32 0.238
Milk 0.59 + 0.60 0.42 £ 0.67 -0.17+£0.41 0.013
Cheese 0.83 +£0.83 0.56 + 0.69 —-0.27 £ 0.54 0.012
Bacon or sausage 0.20 £0.22 0.14 £0.16 -0.07+0.24 0.166
Hot dogs 0.12+0.11 0.09 +0.11 -0.083+0.13 0.118
Red meat 0.45+0.44 0.28 £ 0.42 -0.18+0.29 0.006
Whole grain bread 0.99 +0.89 0.88 + 0.88 -0.11+0.36 0.148
100% fruit juice 0.37 £ 0.65 0.27 £ 0.41 -0.10+0.48 0.405
Fruit 0.48 £ 0.58 0.45+0.53 —0.03+0.49 0.529
Regular fat salad dressing or mayo 0.22+0.20 0.23+0.24 +0.01£0.20 0.803
Lettuce or salad 0.31+0.41 0.39 + 0.50 +0.08 £ 0.42 0.472
French fries /hash browns 0.42 £0.63 0.32+£0.38 -0.10+0.39 0.283
White potatoes 0.19+0.16 0.21+0.20 +0.02+£0.24 0.822
Beans 0.13+0.11 0.14+0.13 +0.02 £ 0.09 0.272
Vegetables 0.58 £ 0.79 0.63+0.75 +0.06 + 0.96 0.531
Pasta 0.39 £ 0.30 0.30+0.25 -0.09+0.25 0.062
Nuts and seeds 0.14 £0.21 0.12+0.14 —-0.02+0.20 0.721
Regular fat potato chips 0.30+0.25 0.21+£0.22 —0.09+0.30 0.057
Notes: Data are shown as mean #* standard deviation.

Table 2: Reported dietary intake (calculated as daily frequency of consumption) in high school and first year of college (n=28).
Physical activity High school College Delta p-value
Vigorous-intensity activities at school or work
Days / week 23+25 0.3+0.9 -20+24 0.001
Minutes / bout 64.5 + 80.6 6.1+19.1 -58.4+83.5 0.001
Vigorous-intensity activities during sports or recreation
Days / week 40+27 21+19 -18%3.0 0.003
Minutes / bout 86.4 + 68.9 55.7 + 58.7 -30.7+69.9 0.013
Moderate-intensity activities at school or work
Days / week 3.0+24 29+25 -0.02+3.2 0.951
Minutes / bout 65.4 +75.9 31.1+41.9 -34.3+90.8 0.082
Moderate-intensity activities during sports or recreation
Days / week 23+26 23+18 0+£29 0.667
Minutes / bout 51.4 £69.7 51.1+495 -041+67.2 0.905
Walking or bicycling for transportation
Days / week 0.7+1.9 3.9+23 +3.1+£25 <0.001
Minutes / bout 56+ 16.1 49.5+57.0 +43.9 £ 59.1 <0.001
Sedentary behaviors or sitting
Hours / day 7.6+3.9 79+3.9 +0.3+4.6 0.777

Notes: Data are shown as mean + standard deviation.

Table 3: Reported physical activity in high school and first year of college (n=28).

Dietary intake

As shown in Table 2, significant decreases in the frequency of
milk (either to drink or on cereal), cheese (consumed as a snack, on
sandwiches, or mixed into other foods), and red meat (beef, lamb,
venison, hamburgers, steaks, but not fish or poultry) consumption
were reported between high school and college. In high school, milk
was consumed 0.59 + 0.60 times per day (4.13 times per week) and
in college it was consumed 0.42 + 0.67 times per day (2.94 times /
week; p=0.013). Thus, students reported consuming milk about 1 less
time per week in the first year of college compared to their senior year
of high school. Similarly, reported frequency of cheese consumption
decreased in college compared to high school, from 0.83 + 0.83t0 0.56
+ 0.69 times per day (p=0.012), representing a decrease in cheese
intake of approximately 1.89 times per week. Frequency of red meat
consumption also decreased in college. It was consumed 0.45 + 0.44
times per day in high school and 0.28 + 0.42 times per day in college

(p=0.006), representing a weekly decrease of 1.18 times per week.
There were no significant differences between high school and college
food consumption frequencies for any other surveyed food categories
(Table 2).

Physical activity

The number of days per week of vigorous intensity activities at
school or work per week decreased from 2.3 days (SD + 2.5) in high
school to 0.3 days (p=0.001) in college (Table 3).The time spent for
these activities decreased from 64.5 minutes (SD + 80.6) in high school
to 6.1 minutes (SD * 19.1, p=0.001) in college. The number of days
of vigorous intensity sports, fitness, or recreational activities decreased
from 4.0 days (SD £ 2.7) in high school to 2.1 days (SD =£ 1.9, p=0.003)
in college. The time spent doing these activities decreased from 86.4
minutes (SD % 68.9) in high school to 55.7 minutes (SD * 58.7, p=0.013)
in college.
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In contrast, one area of physical activity increased for college
students, which was number of days and time spent walking or bicycling
for transportation. The number of days per week for these activities
increased from 0.7 days (SD=1.9) in high school to 3.9 days (SD=2.3)
in college. The time spent in these activities increased from 5.6 minutes
(SD=16.1) in high school to 49.5 minutes (SD=57.0, p<0.001) in college.

When calculating the total metabolic equivalent tasks (MET) in
minutes per week that each student performed, it was found that the
average high school student reported 8312 MET-minutes per week
while the average value college student reported 4032 MET-minutes per
week (data not shown), indicating that the subjects participated in less
than half (49%) of the same amount, duration, and intensity of physical
activity participated in during high school, although the reported level
of activity is still considered acceptable (= 1000 MET-minutes per week).

Discussion

The purpose of this study was to examine the changes in body weight,
food intake, and physical activity in students who transition from high
school to college. The results indicate that there may be changes in these
parameters as they transition from high school to college. In contrast to
the concept that first-year students gain a substantial amount of weight
during their initial year of college (popularized as the “Freshman
15”), the current results indicated that average changes in weight were
generally moderate. Although weight changes ranged from losing 6.8
kg (15 Ibs) to gaining 13.6 kg (30 Ibs), the mean was a weight gain of
about 2.7 kg (6 Ibs) for both men and women, which is slightly more
than the average weight gain reported or measured in many previous
studies. For example, Mihalopoulos et al. [4] and Gropper et al. [3] both
reported an average gain of 1.2 kg, Hajhosseini et al. [6] and Provencher
et al. [15] both described average gains of approximately 1.5 kg, Holm-
Denoma et al. [5] observed an average gain of 1.7 kg, and Levitsky et
al. [10] reported an average gain of 1.9 kg pounds, with a few studies
[12,21] reporting larger weight gains (e.g. > 2.7 kg).

In an attempt to explore the underlying reasons for any observed
changes in weight, subjects were surveyed on their dietary intake and
physical activity. There was no significant change for any surveyed foods
other than for milk, cheese, and red meat, which were each reported to
be consumed approximately 1 fewer time per week during college as
compared to high school. These changes may be due to environmental
changes associated with college or volitional attempts to gain weight or
muscle mass, but these factors were not assessed in the current study.
The dietary survey instrument used in the current study (Multifactor
Screener [16]) provides information on the frequency that each food
item was eaten, but not the calories consumed; thus an increase in total
energy intake consumption could be a likely cause of weight gain as
well, but this parameter was not assessed.

With only minimal observed changes in dietary intake, the current
results suggest that a reduction in physical activity may be associated
with the changes in body weight. This suggestion is supported by the
physical activity survey data, indicating that college students in the
sample were expending less than half the METs they expended in
high school. The frequency, duration, and intensity of physical activity
decreased significantly from high school to college. Although walking
or bicycling for transportation increased greatly in college, presumably
due to walking to and from classes and other activities, it may not have
been enough increase in physical activity to offset the lack of vigorous
activities reported by the surveyed students.

The finding of physical activity being an important contributor to

first-year student weight gain is similar to prior studies researching
similar variables [7,11,22]. Decreased physical activity levels from high
school to college were reported by Butler et al. [11], and hypothesized
to be primarily responsible for the weight gain observed in that study.
Racette et al. [7] suggested that the transition from participating in
mainly aerobic exercises in high school to primarily stretching exercises
in college was a contributor to freshman year weight gain because the
amount of calories burned in stretching exercises is considerably lower
than in aerobic exercises. Other studies that have focused on other
potential causes of weight gain during this interval have suggested that
decreases in physical activity play a major role in college weight gain
[6,12,21].

The present study has several limitations. The small sample size
reduced the power to detect significant differences between the two
tests for some variables and limits the generalizability of the results.
Recruitment of subjects was difficult because there was no incentive
offered, which resulted in the limited response rate. Previous studies
have had sample sizes ranging from 27 subjects [6] to 1454 subjects
[15], so although the current study is on the lower end of the sample
size range, previous studies have had similar sample sizes. Also, because
weight, diet, and physical activity were not observed directly, self-
report bias may have occurred. Our measure of dietary intake did not
provide information on total calorie intake, which was also a potential
limitation. Lastly, comparisons of weight, diet, and physical activity
of first-year students with those of similarly-aged individuals not in
college were not performed. Such a comparison could have allowed
determination of how being in college affects weight change.

One potential strength of the study was the online administration
of the questionnaires. Since college students are typically busy, it was
convenient for the subjects to be able to complete the 20-minute survey
in their own time and place. Electronic surveys have been shown to be
valid for self-reported data collection [4].

Conclusion

This study examined change in body weight, food intake, and
physical activity in young men and women during their transition
from high school to college. Subjects were in their first year at a public
university in Arkansas and lived on campus or in an apartment or
house with peers. An average increase in weight of 2.7 kg for men
and women was reported. Changes in dietary intake were generally
minor, with decreases only reported for the intake of milk, cheese, and
red meat servings per week. The number of days and amount of time
spent participating in vigorous intensity activities during school, work,
sports, or recreational activities decreased, but the amount of time spent
walking and biking for transportation increased to a large extent. Since
weight gain occurred despite large increases in time spent walking and
bicycling for transportation, interventions to increase vigorous physical
activity, especially activities beyond walking and bicycling, may be
particularly important in preventing weight gain in this population.
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