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Abstract: The “Freshman-15” refers to an expected average weight gain of 15 pounds during the first year at college in US students. Although
an overall weight gain during this period can be observed, most studies found that students gain less than 15 pounds on average. Studies in
countries other than the US, however, are scarce. In the current study, 120 female freshmen at a German university were tested at the start of
the first semester and again at the start of the second semester (after approximately 6 months). Body mass index (BMI) did not differ between
measurements, but participants had 0.2% more body fat at the second measurement. Participants with higher BMI at the first measurement
lost weight and participants with higher weight suppression (i.e., the difference between an individual’s highest previous weight and current
weight) at the first measurement gained weight. Participants who reported to exercise regularly at the first measurement gained weight, but
this effect was driven by those who reduced their amount of physical exercise during the first semester. Dietary habits and eating styles at the
first measurement were not associated with weight change. To conclude, no evidence was found for an overall weight gain during the first
semester in female, German students. Furthermore, weight change was exclusively predicted by BMI, weight suppression, and regular
exercise, while eating behaviors were unrelated to weight change. Thus, it appears that variables influencing energy expenditure are more
robust predictors of future weight gain than variables influencing energy intake in female freshmen.
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The term “Freshman-15” refers to an alleged average
weight gain of 15 pounds (6.80 kg) during the first year at
college in US students (Hodge, Jackson, & Sullivan, 1993).
Although most studies found that an overall weight gain
during this period can be observed, the average weight gain
is usually substantially lower than 15 pounds (approxi-
mately 3–6 pounds [1.36–2.72 kg]; Casazza et al., 2015;
Holm-Denoma, Joiner, Vohs, & Heatherton, 2008; Vella-
Zarb & Elgar, 2009). Nevertheless, the “Freshman-15” is
believed to be a serious problem in US students who enter
university (Casazza et al., 2015). This is partly due to
misinformation by the media about the true extent of
weight change, which may potentially increase fear of
gaining weight and, subsequently, dysfunctional weight
control behaviors (Brown, 2008).

The majority of studies on this topic have been conducted
in the US and, thus, it cannot be precluded whether fresh-
men weight gain does similarly occur in other cultures with
different educational systems. Yet, only few studies have
examined weight change in university students in Europe.
For example, a study from the Netherlands found that

female undergraduate students on average gained 0.4 kg
within 1 year (Nederkoorn, Houben, Hofmann, Roefs, &
Jansen, 2010). In another study from the Netherlands,
university freshmen gained approximately 1 kg during the
first 3 months at university (de Vos et al., 2015). In a study
from Belgium, it was found that students had an average
weight gain of 1 kg during their first semester at university
(Deliens, Clarys, Van Hecke, De Bourdeaudhuij, &
Deforche, 2013), but only male participants exhibited a con-
tinued weight gain (up to 18months; Deliens, Deforche, De
Bourdeaudhuij, & Clarys, 2015). In a study from the United
Kingdom, it was found that students reported a gain of
1.5 kg during their first year at university, but data were
based on self-reported weight change (Serlachius, Hamer,
& Wardle, 2007). In another study from the United
Kingdom, which measured body weight objectively, stu-
dents gained 0.8 kg during the first 3 months, but returned
to their baseline weight at 12 months (Finlayson, Cecil,
Higgs, Hill, & Hetherington, 2012). To conclude, findings
about weight gain in university freshmen in Europe are
mixed. It seems as if weight gain particularly occurs in the
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first months at university, but may be compensated subse-
quently, particularly in female students.

In addition to the question whether the first year at
university is a crucial period for a general weight gain,
examining individual differences that predict weight
change can inform about relevant concepts or individuals
who need to be targeted in potential approaches to prevent
weight gain. Here, several predictors of weight change in
students have been identified. For example, it has been
reported for women that baseline body mass index (BMI)
negatively predicts weight change, that is, those with a
lower BMI at the beginning tend to gain weight (Bodenlos,
Gengarelly, & Smith, 2015; Nederkoorn et al., 2010;
Wengreen & Moncur, 2009). Similarly, students with
higher weight suppression (i.e., the difference between
the highest previous weight and current weight) also tend
to gain weight (Lowe et al., 2006; Stice, Durant, Burger,
& Schoeller, 2011). While findings on the prospective asso-
ciation between physical activity at baseline and weight
change have been mixed (Bodenlos et al., 2015; Finlayson
et al., 2012; Holm-Denoma et al., 2008), it was found that
decreases in physical activity were associated with weight
gain (Butler, Black, Blue, & Gretebeck, 2004; Deforche,
Van Dyck, Deliens, & De Bourdeaudhuij, 2015; Wengreen
& Moncur, 2009).

Although changes in dietary habits have been docu-
mented in university students, prospective associations
between diet quality at baseline and weight change either
have not been found or were not tested (e.g., Butler et al.,
2004; Deforche et al., 2015; Serlachius et al., 2007;
Wengreen & Moncur, 2009). However, several studies
tested prospective relationships between certain eating
styles at baseline and weight change. For example, it has
been found that current dieting predicted weight gain
and similar, but less consistent, effects have been reported
for restrained eating (Delinsky & Wilson, 2008; Lowe,
Doshi, Katterman, & Feig, 2013; van Strien, Herman, &
Verheijden, 2014; Vella-Zarb & Elgar, 2009).

In order to enable comparability to prior studies, the
majority of which investigated women (Brown, 2008),
weight change was examined in female, German students
during the first semester at university in the current study.
Several predictors of weight change were tested, which
included variables mainly related to energy expenditure
(BMI, weight suppression, exercise) and variables mainly
related to energy intake (dietary habits, eating behavior).
Based on previous findings (Bodenlos et al., 2015; Lowe
et al., 2006; Nederkoorn et al., 2010; Stice et al., 2011;
Wengreen & Moncur, 2009), it was expected that a lower
BMI and higher weight suppression at baseline would

predict increases in BMI. Research in eating disorder
patients indicates that weight suppression predicts weight
gain at low BMI in particular (Berner, Shaw, Witt, & Lowe,
2013; Butryn, Juarascio, & Lowe, 2011; Witt et al., 2014).
Thus, it was explored if such an interactive effect between
weight suppression and baseline BMI predicted weight gain
in students as well.

As findings about the prospective association between
physical activity and weight change have been mixed (e.g.,
Bodenlos et al., 2015; Finlayson et al., 2012; Holm-Denoma
et al., 2008), a nondirectional hypothesis was tested: regular
exercise at baseline may predict weight gain or weight loss.
Based on previous findings (Lowe et al., 2013; van Strien
et al., 2014), it was expected that current dieting and
restrained eating at baseline would predict increases in
BMI. Finally, based on cross-sectional associations with
BMI, itwas exploredwhether lowdiet quality (Schröder, Fïto,
&Covas, 2007), being an omnivore versus vegetarian/vegan
(Spencer, Appleby, Davey, & Key, 2003), low perceived self-
regulatory success in eating and weight regulation (Meule,
Papies, & Kübler, 2012), frequent food cravings (Meule,
Hermann, & Kübler, 2014), night eating (Meule, Allison,
Brähler, & de Zwaan, 2014), and eating disorder symptoma-
tology (Kliem et al., 2016) were associated with weight gain.

Methods

Participants and Procedure

Participants were recruited via postings at the University of
Würzburg, Germany. One-hundred thirty-three female
university freshmen provided informed consent and partic-
ipated in the study within the first month of the semester
(mid-October to mid-November), where their height and
weight was measured and they completed several question-
naires on sociodemographic data, physical activity, dietary
habits, and eating behaviors. Of these, n = 121 returned at
the start of the second semester (beginning of April to
mid-May) for a follow-up measurement of body weight
and -composition. Mean period between the two measure-
ments was approximately 6 months (M = 171 days, SD =
8.92). One participant with outlying age (45 years) was
excluded from analyses, leaving a final sample of n = 120
participants. Mean age was M = 19.9 years (SD = 1.61)
and mean BMI was M = 22.1 kg/m2 (SD = 2.70; Table 1).
Fifty participants (41.7%) were psychology students and
70 participants (58.3%) were students of special needs
education (German: Sonderpädagogik).1 Five participants
(4.20%) reported to be smokers. Thirty-nine participants

1 Psychology students (M = 1.40, SD = 0.31) had better high school grades than students of special needs education (M = 2.25, SD = 0.47, t(116) =
11.0, p < .001). However, groups did not differ in other variables such as age (t(118) = 0.09, p = .932) or BMI (t(118) = 0.76, p = .447).
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(32.5%) reported to be current dieters. Thirty-four partici-
pants (28.3%) reported to be vegetarians and 2 (1.70%)
reported to be vegans. Seventy-seven participants (64.2%)
reported that they were regularly exercising.

Measures

Sociodemographic and Anthropometric Data
Participants reported their age (in years), high school grade
and indicated whether they were smokers (yes/no). Body
height was measured with a body height meter (cm). Body
weight was measured with a digital scale (Seca GmbH &
Co. KG, Hamburg, Germany). BMI was calculated as the
weight in kilogram divided by the squared height in meters
(kg/m2). BMI change was calculated by subtracting the
BMI at the first measurement from the BMI at the second
measurement (i.e., positive values indicate weight gain and
negative values indicate weight loss). Participants also
reported their highest weight (kg) at their current height.
Weight suppression was calculated by subtracting the
current BMI from the highest BMI (highest weight divided
by squared height). Body composition was measured with
bioelectrical impedance analysis (BIA) using the BIA-101
(RJL Systems, Detroit, MI) in supine position, with limbs
away from the trunk with two electrodes placed on the dor-
sal surfaces of the hands and feet on the nondominant side
of the body. Hand electrodes were placed at the distal
metacarpals and between the distal prominences of the
radius and the ulna. Foot electrodes were placed at the
distal metatarsals, and between the medial and lateral
malleoli of the ankle. Percent body fat was calculated using
an online tool (https://www.rjlsystems.com/interactive-
online-bia), in which resistance and reactance (Ω) as well
as age, gender, body height, and body weight were entered.

Calculation of fat-free mass in females with this tool is
based on the following equation: Fat-free mass = �9.53 +
0.69 � stature2/resistance + 0.17 � weight + 0.02 � resis-
tance; where stature2 is in cm2, resistance is in Ω, and
weight is in kg (Sun et al., 2003).

Physical Activity
Participants indicated whether they were regularly exercis-
ing (“Do you exercise regularly?” – yes/no). They also indi-
cated their exercising per week on a 6-point scale ranging
from “no regular exercise” to “five times per week or more.”

Dietary Habits
The Food Frequency List (Winkler & Döring, 1995, 1998)
was used for measuring participants’ dietary habits. A diet
quality index, which is based on the recommendations of
the German Nutrition Society, was calculated with higher
scores representing a healthier, balanced diet (Winkler &
Döring, 1995, 1998). The foods included in this index were
meat, sausages, fish, potatoes, pasta, rice, lettuce, vegeta-
bles, fruits, chocolate, pastries, salty snacks, whole-grain
bread, cereals, and eggs (Winkler & Döring, 1995, 1998).
The diet quality index is calculated based on self-reported
consumption frequency of these foods (e.g., eating vegeta-
bles every day would be scored as healthier than eating
vegetables only once a week or less; eating chocolate every
day would be scored as unhealthier than eating chocolate
only once a week, etc.). Participants also indicated whether
they ate omnivorous, vegetarian, or vegan food.

Eating Behavior
Dieting status (yes/no) was assessed with a single ques-
tion (“Are you currently restricting your food intake to
control your weight [e.g., by eating less or avoiding
certain foods]?”; cf. Meule, Lutz, Vögele, & Kübler, 2012).

Table 1. Descriptive statistics of continuous study variables at the first measurement and their correlations with change in body mass index (BMI)

BMI change

N = 120 M SD Range r p

Age (years) 19.9 1.61 18–27 .066 .472

High school grade 1.89 0.59 1.0–3.7 .036 .702

BMI (kg/m2) 22.1 2.70 15.1–29.7 �.212 .020

Weight suppression (kg/m2) 0.96 0.97 0.00–3.73 .257 .005

Exercise (times per week) 1.51 1.44 0–5 .128 .165

Diet quality index 14.9 2.79 6–21 .082 .375

Perceived Self-Regulatory Success in Dieting Scale 12.0 3.33 3–20 .153 .095

Three-Factor Eating Questionnaire (restrained eating) 7.43 5.32 0–18 .054 .562

Three-Factor Eating Questionnaire (disinhibition) 7.10 3.16 1–16 �.033 .717

Three-Factor Eating Questionnaire (hunger) 6.59 3.28 1–16 .022 .815

Food Cravings Questionnaire-Trait-reduced 38.5 10.3 20–62 .027 .771

Night Eating Questionnaire 10.3 3.65 3–24 �.039 .669

Eating Disorder Examination-Questionnaire 1.31 1.12 0.00–5.21 �.035 .707
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The Perceived Self-Regulatory Success in Dieting Scale (PSRS;
Meule, Papies, et al., 2012) was used for measuring
perceived self-regulatory success in eating and weight regu-
lation (α = .682). The Three-Factor Eating Questionnaire
(TFEQ; Pudel & Westenhöfer, 1989; Stunkard & Messick,
1985) was used for measuring restrained eating (α = .890),
disinhibited eating (α = .726), and hunger (α = .669). The
Food Cravings Questionnaire-Trait-reduced (FCQ-T-r; Meule,
Hermann, et al.,2014) was used formeasuring the frequency
of food craving experiences (α = .900). The Night Eating
Questionnaire (NEQ; Allison et al., 2008; Meule, Allison, &
Platte, 2014) was used for measuring eating large amounts
of food after dinner or at night (α = .657). TheEating Disorder
Examination-Questionnaire (EDE-Q; Fairburn & Beglin,
1994; Hilbert, Tuschen-Caffier, Karwautz, Niederhofer, &
Munsch, 2007) was used for measuring eating disorder
symptomatology in the past month (α = .954).

Data Analyses

Changes in BMI and percent body fat at the first and
second measurement were examined with paired t-tests.
For categorical variables, analyses of variance (ANOVAs)
for repeated measures were calculated. Specifically, an
ANOVA was calculated with a within-subjects factor mea-
surement (BMI at the first and second measurement) and
a between-subjects factor dieting status (currently dieting
vs. not dieting). Similar ANOVAs were calculated with
nutrition (omnivorous vs. vegetarian and vegan) and
exercise (regularly exercising vs. not exercising) as
between-subjects factors. As there were only two vegans
in the present sample, vegetarians and vegans were com-
bined to one group. As only five participants were smokers,
no further analyses were conducted with smoking status.

For continuous variables (age, high school grade, BMI,
weight suppression, exercise per week, diet quality index,
PSRS scores, TFEQ scores, FCQ-T-r scores, NEQ scores,
EDE-Q scores), correlations with BMI change were
computed. In addition, a linear regression analysis was

calculated with BMI at the first measurement, weight sup-
pression, and an interaction term BMI � Weight Suppres-
sion as predictor variables and BMI change as the
outcome variable. Variables were mean-centered before
calculating the product term. Effects with a p-value <
.050 were considered as significant.

Results

The paired t-tests for BMI and percent body fat showed that
BMI did not differ between measurements (t(119) = 1.34, p =
.182, d = 0.04; mean BMI change was M = 0.10 kg/m2,
Mdn = 0.11, SD = 0.81, range: �2.26 to 2.37). However,
participants had higher percent body fat at the second mea-
surement (M = 26.3%, SD = 3.11) than at the first measure-
ment (M = 26.1%, SD = 3.21, t(119) = 2.13, p = .036, d = 0.07).2

The ANOVA with the within-subjects factor measurement
and the between-subjects factor dieting status did not show
any main effects and no interaction effect on BMI, all
Fs(1,118) < 2.33, ps > .129, ηp

2 < 0.02. The ANOVA with
the within-subjects factor measurement and the between-
subjects factor nutrition showed a main effect of nutrition,
F(1,118) = 5.72, p = .018, ηp

2 = 0.05, but no main effect of
measurement and no interaction effect on BMI, all
Fs(1,118) < 1.59, ps > .210, ηp

2 < 0.02: vegetarians and vegans
(M = 21.3 kg/m2, SD = 2.29) had lower BMI than omnivores
(M = 22.5 kg/m2, SD = 2.71), independent of measurement.
The ANOVA with the within-subjects factor measurement
and the between-subjects factor exercise did not show any
main effects, all Fs(1,118) < 0.49, ps > .487, ηp

2 < 0.01, but
a significant interaction effect on BMI, F(1,118) = 4.67, p =
.033, ηp

2 = 0.04. Regular exercisers versus non-exercisers
did not differ in BMI at the first or second measurement
(both ts(118) < 0.33, ps > .741), but differed in BMI change:
regular exercisers’ BMI increased (M = 0.22 kg/m2, SD =
0.80, t(76) = 2.38, p = .020, d = 0.09) while it did not change
in non-exercisers (M =�0.11 kg/m2, SD = 0.80, t(42) = 0.92,
p = .363, d = 0.04).3

2 Although BMI and percent body fat yielded divergent results here, they were correlated with r = .921 (p < .001) at both measurements.
Accordingly, all other analyses were similar whether using BMI or percent body fat and, thus, only results with BMI are reported for all other
analyses.

3 To further follow up this interaction, the sample was divided into four groups: participants who indicated to not regularly exercise on both
measurements (n = 22), participants who indicated to regularly exercise on both measurements (n = 72), participants who indicated to not
regularly exercise at the first measurement, but did so at the second measurement (n = 21), and participants who indicated to regularly exercise
at the first measurement, but did not so at the second measurement (n = 5). Running an ANOVA for repeated measures with these groups
yielded a significant Interaction Group � Measurement (F(3,116) = 2.95, p = .036). While groups did not differ in BMI at the first and second
measurement (all ts < 1.18, ps > .243), BMI change differed between the group who ceased doing sports (M = 0.91 kg/m2, SD = 1.59) and the
other three groups (no sports group: M = �0.10 kg/m2, SD = 0.54, t(25) = 2.09, p = .018; began sports group: M = �0.13 kg/m2, SD = 1.02, t(24) =
1.85, p = .077; continued sports group: M = 0.17 kg/m2, SD = 0.72, t(75) = 2.04, p = .045). Furthermore, computing a difference score for times
exercising per week at the second measurement minus times exercising per week at the first measurement revealed a negative correlation with
BMI change (r = �.201, p = .052), indicating that those who reported being more active at the second measurement than at the first
measurement tended to lose weight, while those who reported being less active at the second measurement than at the first measurement
tended to gain weight.
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BMI at the first measurement was weakly, negatively
correlated with BMI change (Table 1), indicating that
individuals with a higher BMI at baseline tended to lose
weight and those with a lower BMI at baseline tended to
gain weight. Weight suppression was weakly, positively
correlated with BMI change (Table 1), indicating that
individuals with a higher weight suppression tended to
gain weight. In the regression analysis, weight suppression
significantly, positively predicted BMI change while BMI
marginally significantly, negatively predicted BMI change,
with no interaction effect (Table 2). None of the other
continuous study variables were correlated with BMI
change (Table 1).

Discussion

In the current study, weight change during the first semester
at university was investigated in female students in
Germany. Contrary to previous findings (e.g., Deliens
et al., 2013), mean BMI did not differ between measure-
ments and mean weight change merely was M = 0.28 kg
(SD = 2.31). Although there was a statistically significant
increase in percent body fat, this increase was small
(0.23%, which is less than a third of the fat% gain reported
by Deliens et al., 2013). Therefore, the current results
neither support the alleged weight gain of 15 pounds in
university freshmen (“Freshman-15”) nor do they support
the actual weight gain of up to five pounds (“Freshman-5”;
Holm-Denoma et al., 2008; Vella-Zarb & Elgar, 2009),
which has been reported in studies from the US. This
interpretation also holds even when assuming that partici-
pants further gained an equal amount of body weight during
the second semester, which would still be less than 1 kg
within 1 year.

In line with previous findings (Bodenlos et al., 2015;
Nederkoorn et al., 2010; Wengreen & Moncur, 2009),
lower BMI at baseline was associated with weight gain
while higher BMI at baseline was associated with weight
loss. Because of participants’ young age, it may be that
physical maturation is one contributor to weight gain in
those with low BMI. Furthermore, it may be speculated that
those with high BMI might have adjusted their lifestyles in
order to lose weight, which may relate to increased drive
for thinness due to living in an environment with predom-
inantly lean fellow students, as has been suggested by
others (Nederkoorn et al., 2010).

Independent of baseline BMI, higher weight suppression
was associated with weight gain, which is in line with
previous studies (Lowe et al., 2006; Stice et al., 2011).
Thus, it appears that weight reduction below a previous
weight generates counteracting processes that drive body
weight back toward its initial level. These processes

may include metabolic efficiency, consummatory changes,
and increased reward value of food (Lowe, 2015).

In line with previous findings (Bodenlos et al., 2015;
Holm-Denoma et al., 2008), self-reported regular physical
activity at baseline was associated with weight gain.
However, follow-up analyses revealed that this association
was driven by participants who regularly exercised at base-
line, but who reduced their physical activity during the
course of the semester (see Footnote 3). Hence, results
correspond to previous findings showing that weight gain
in university students was accompanied by a reduction of
physical activity (Butler et al., 2004; Deforche et al.,
2015; Wengreen & Moncur, 2009).

Of note, none of the eating-related variables at baseline
were associated with weight change. Accordingly, results
from previous studies, which examined similar measures
of dietary habits and eating behavior, have been mixed
(e.g., de Vos et al., 2015; Lowe et al., 2013). There are
several possible explanations as to why these measures
may not predict weight change, although they are usually
associated with BMI cross-sectionally. First, it may be that
high scores on some measures (e.g., restrained eating) tend
to be a result, but not an antecedent of high BMI (Snoek,
van Strien, Janssens, & Engels, 2008). If measures are able
to predict weight change, they may do so only after a longer
period (e.g., several years) and not after a relatively short
period of 6 months (van Strien et al., 2014). Finally, it
may also be that most women with unhealthy eating habits
may successfully change these during the transition from
high school to university (or, specifically, from living at
home to living away from home), which would also be
supported by the weight loss observed in those with higher
BMI in the current study.

Interpretation of results is limited to female students.
Future studies should also investigate weight changes and
predictors thereof in male students, particularly given
gender differences reported in previous studies (e.g.,
Bodenlos et al., 2015; Deforche et al., 2015; Deliens et al.,
2015). A further limitation is that data, except height,
weight, and body composition, were based on self-reports,
which are vulnerable to bias (e.g., overestimation of healthy
food intake or exercising). Thus, future studies may assess
physical activity and eating habits with more objective mea-
sures in daily life (e.g., ambulatory assessment). Finally,
weight change was only examined after 6 months and,

Table 2. Results from regression analysis for predicting change in BMI
from variables at the first measurement

β b SE t p

BMI �0.17 �0.05 0.03 �1.80 .074

Weight Suppression 0.23 0.19 0.08 2.52 .013

BMI � Weight Suppression �0.01 �0.002 0.03 �0.09 .931
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thus, future studies would benefit from including additional
measurements (e.g., after 3 months and after 1 year) in
order to capture dynamic changes in weight. This seems
particularly necessary as previous studies reported an initial
weight gain during the first months at university followed
by a return to participants’ initial weight, particularly in
women (e.g., Deliens et al., 2015; Finlayson et al., 2012).

To conclude, although a small increase in percent body
fat was observed, the current findings do not support the
“Freshman-15” in female, German students as participants
did not gain a significant amount of weight during their first
semester at university. Supporting previous findings,
variables that were related to body weight (BMI, weight
suppression) and physical activity (regularly exercising) at
baseline predicted weight change. In contrast, dietary
habits and eating behaviors at baseline were not associated
with weight change. Thus, it appears that variables that
influence energy expenditure (e.g., body composition and
physical activity) are more robust predictors of future
weight gain than variables that influence energy intake
(e.g., nutrition and eating behavior) in female freshmen.
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