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Can leading a physically active and healthy lifestyle prevent gaining  
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AbSTRAcT
Purpose. The purpose of this study is to investigate if leading a physically active and healthy lifestyle can prevent the 
weight gain typically experienced during the freshman year of college – the ‘Freshman 15’. 
Methods. Study participants (N = 525) were from three cohorts of incoming students (2018–2020) at a mid-sized university 
in the West South-central United States. The weight of each study participant was measured at three points over a year: 
beginning of their first semester, beginning of their second semester, and beginning of their third semester. During the 
study, students were encouraged to lead physically active and healthy lifestyles and to exercise daily. Weight changes at sixth 
months and one-year intervals were recorded as percentages. 
Results. Freshmen weight gain/loss depended upon initial weight with freshmen who arrived on campus with relatively 
lower weights (  100 kg) tending to gain weight, especially males, whilst freshmen who arrived on campus with relatively 
higher weights (  100 kg) tended to lose weight. This finding was both more apparent and more statistically significant at 
the 1-year mark than at the 6-months mark. 
Conclusions. Several previous studies have linked freshmen weight gain to initial weight with students with higher initial 
weights gaining the most. However, our results show that maintaining a physically active and healthy lifestyle when entering 
college reverses this trend – with students with high initial weights losing weight. Thus, living a physically active and healthy 
lifestyle, which includes aerobic exercise, can prevent the fat mass weight gain often experienced by college freshmen.
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Introduction

A student’s transition into college is often accom-
panied by an increase in problematic health and life-
style behaviours, such as lack of sleep [1, 2], maladap-
tive ways of coping with stress [3, 4], increased alcohol 
consumption [5–8], unhealthy eating [3, 5, 8–14], and 
lack of physical activity [13–16]. These changes in life-
style often result in students gaining weight during 
their freshman year – colloquially known in the United 
States as the ‘Freshman 15’. While significant weight 
gain during a student’s freshman year in college has 
been a common finding in research, a meta-analysis 
of studies show a mean weight gain closer to 3–4 lbs 

(1.3–1.7 kg) [17, 18] over the first year, significantly 
less than the ‘Freshman 15’ (6.8 kg). According to 
various studies, the majority of students who gain 
weight during freshman year gain on average 7–8 lbs 
(3.5 kg) [16, 18]. For individuals that carry this extra 
weight past college, this may contribute to both physi-
cal complications, such as body pain and difficulty 
with physical functioning, and additional struggles with 
body image, both of which can affect mental health [16]. 
These changes in weight gain from the transition into 
the freshman year of college may have an effect on 
obesity into adulthood and other significant negative 
health outcomes. So, it continues to be important to 
investigate the relationship between lifestyle and col-
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lege student weight gain in order to help in the pre-
vention of obesity and other negative health risks and 
hopefully to be able to change these current trends 
[17, 18].

Recently, beaudry et al. [5] found that the body 
mass index (bMi) of first year university students in-
creased for both males and females and that weight 
gain in males was more than females (8.38 pounds 
[3.8 kg] and 3.97 pounds [1.8 kg], respectively). They 
found that while the intake of calories remained rela-
tively constant over the course of the year, the quality 
of diets worsened. Furthermore, the amount of alcohol 
consumed was greater in males than in females, which 
could be a contributing factor in the overall weight gain 
during freshman year. The results of bodenlos et al. [6] 
similarly found that males gained more weight than 
females (6.39 pounds [2.9 kg] and 4.38 pounds [2.0 kg], 
respectively) over the course of a year and again found 
that alcohol use was associated with weight gain 
among males.

Several studies have found that weight gain depends 
upon baseline weight, with heavier students gaining 
the most weight [4, 16, 19]. For example, Miller and 
Hartman [16] found that the greatest weight gain oc-
curred for participants who had baseline bMis > 25 
(p < 0.05). Analysing Open Data from two other studies 
[5, 19], the authors of this paper also found that weight 
gain depended upon baseline weight, with heavier stu-
dents gaining the most weight (see the results section 
below). Notably, contrary to other research, Mihalo-
poulos et al. [21] reported that students with higher 
baseline bMi values lost weight, though the study used 
self-reported data, where heavier people tend to under-
estimate their weight [22]. Additionally, the response 
rate was poor and used a small sample, limiting the 
strength of this study.

Unlike the majority of university students in the 
United States, the students in this study were required 
to sign an Honor code Pledge [23]. This pledge asked 
students to commit to a variety of behaviours and 
beliefs, including refraining from any kind of alcoholic 
consumption and tobacco use for the duration of their 
time at the University. The Honor code reflects the Uni-
versity’s whole person-education philosophy. Addition-
ally, health fitness courses are required each semester. 
it is conjectured that whole-person education encour-
ages health-promoting behaviours which could impact 
the overall weight gain for freshmen adopting this phi-
losophy. Even though our students experience weight 
issues related to sleep issues just like any other typical 
college student [24, 25], we hypothesise that, in general, 
lower average weight gains will be expected for our 

students when compared with other institutions of 
higher education in the United States. Thus, the aim 
of this study is to investigate if leading a physically active 
and healthy lifestyle can prevent the weight gain typi-
cally experienced during the freshman year of col-
lege – the ‘Freshman 15’.

Material and methods

Participants

Data were collected in three cohorts (August 2018 – 
August 2019; August 2019 – August 2020; and August 
2020 – August 2021) with the weight of 1,107 out of 
a total of 1,369 freshmen measured and recorded as 
part of the institution’s required aerobics program. 
Of the initial 1,107 students with recorded first semes-
ter freshmen weight measurements, 525 had their 
weight measured either six months later (369 students: 
123 male; 246 female) or a year later (242 students: 
50 male; 192 female) with an intersection of 86 stu-
dents (16 male; 70 female) who had their weight meas-
ured at both the six months and one year intervals. The 
data were collected for the three cohorts as follows, 
total N = 525 students: 2018–2019, 190 students; 
2019–2020, 229 students; and 2020–2021, 106 stu-
dents. The data used in this study is available as open 
data (cc0) from figshare [26].

Participants’ physically active and healthy  
lifestyle requirements

All students at the institution sign an Honor code 
by which they agree to lead a physically active and 
healthy lifestyle that includes pledges such as: ‘to de-
velop my body with sound health habits by complet-
ing the required aerobics program and by participating 
in wholesome physical activities’ and ‘i will not take 
any illegal drugs or misuse any drugs… i will not drink 
alcoholic beverages of any kind; i will not use tobacco’ 
[23]. All students at the institution are also required 
to take a health and physical exercise class every se-
mester in which they are enrolled full time with levels 
of physical activity collected automatically using wear-
ables for most students [27].

SARS-coV-2 Virus

The cOViD-19 pandemic affected the second two 
cohorts with the institution switching to fully virtual 
instruction from March 23, 2020, until May 1, 2020. 
Outside of these dates, the institution was fully open 
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and in session with hybrid instruction, with all study 
participants attending classes either in person or via 
Zoom (Fall 2020 only – 3 study participants were 
fully virtual). During the pandemic, even though stu-
dents were still required to participate in the institu-
tion’s required aerobics program, a decrease in levels 
of physical activity was noted – though not to the same 
extent as at other institutions [28].

Statistical analysis

Normality tests were conducted using a Shapiro-
Wilk test for one variable. The change in body weight 
at various time intervals was analysed using Wilcox-
on rank-sum tests for cases with two measurements 
and Friedman’s test for cases with three measurements. 
Data processing, generation of summary statistics (me-
dian and interquartile range [iQR]) and linear regres-
sions analyses, using the lm function, were performed 
using R 4.2.0 [29]. changes in body weight were cal-
culated on a participant-by-participant basis and are 
reported both in absolute and percent measure in the 
Open Data dataset [26].

Ethical approval
The research related to human use has complied 

with all the relevant national regulations and institu-
tional policies, has followed the tenets of the Decla-
ration of Helsinki, and has been approved by the au-
thors’ institutional review board (approval No.: iRb#: 
F2018-14).

Informed consent
All incoming students at the institution are in-

formed about and given the choice to opt into the in-
stitution’s aerobics points tracking system which col-
lects various health and wellness-related data both 
automatically via wearable devices and through labs 
and surveys that may be used, when anonymised, in 
institutional iRb-approved research studies. Students 
who did not opt into the program (the default) are not 
included in this study. 

Results

Of the 525 participants, 30% were male (N = 157) 
and 70% were female (N = 368). Ninety-nine percent 
of students lived on campus in dormitories (N = 522) 
the entire time with 1% (N = 3) choosing to live at home 
during the Fall of 2020 due to the cOViD-19 pan-
demic. Since the body weights of both males (initial 
weight, W = 0.95, p < 0.001; 6-month weight, W = 0.96, 

p < 0.001; 12-month weight: W = 0.90, p < 0.001) and 
females (initial weight, W = 0.88, p < 0.001; 6-month 
weight, W = 0.90, p < 0.001; 12-month weight: W = 0.89, 
p < 0.001) were not normally distributed, median and 
interquartile ranges (iQR) are reported instead of means 
and standard deviations.

Overall, 58.5% (56.5% of females; 62.6% of males) 
of participants gained some weight over the first six 
months, with a median increase of 0.9 kg (2 lbs) and 
1.4 kg (3.1 lbs) over 6 and 12 months, respectively. 
For those participants that gained weight, the medi-
an weight gains were 2.5 kg (5.5 lbs) and 3.2 kg (7.1 
lbs) at 6 and 12 months, respectively. 

We analysed the change in body weight at both time 
intervals (6 months and 12 months) using the Fried-
man test for both males and females. First, the Friedman 
test was applied to the female subset of the data. The 
test results showed that the Friedman chi-squared 
value was 4.239, with a p-value of 0.1201. These re-
sults suggest that there was no significant difference 
at the p = 0.05 level in body weight between the three 
measurements for females.

Next, the pairwise Wilcoxon rank sum test with 
continuity correction was applied to the female subset 
of the data. The test results showed that there was no 
significant difference in body weight between meas-
urements 0 and 6, or between measurements 0 and 12 
(p-value = 0.12 and 0.13, respectively). The p-value 
adjustment method used was the bonferroni method.

Similarly, the Friedman test was applied to the male 
subset of the data. The test results showed that the Fried-
man chi-squared value was 3.6333, with a p-value of 
0.1626. These results suggest that there was no sig-
nificant difference at the p = 0.05 level in body weight 
between the three measurements for males.

The pairwise Wilcoxon rank sum test with conti-
nuity correction was applied to the male subset of the 
data. The test results showed that there was no signifi-
cant difference in body weight between measurements 
0 and 6, or between measurements 0 and 12 (p-value 
= 1). The p-value adjustment method used was the bon-
ferroni method.

Six months weight gain

The body weight changes for the study participants 
after 6 months are summarised in Table 1. Males, on 
average, gained more weight (median gain = 1.4 kg) 
than females (median gain = 0.9 kg), though not at 
a statistically significant level (Friedman: chi-squared 
= 4.239, p-value = 0.1201). 
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Table 1. Median body weight values and weight change 
from 1st semester freshman year to 2nd semester 

freshman year in male (N = 123) and female (N = 246) 
students. Median ± iQR

body weight (kg) initial 6 months change

Males 76.2 ± 19.3 76.7 ± 18.2 1.4 ± 4.5
Females 61.7 ± 16.1 62.8 ± 17.2 0.9 ± 3.6

Regression analysis shows that weight gain/loss 
depends upon initial weight. That is, freshmen who 
arrive on campus with comparatively lower body weights 
(less than about 100 kg) tend to gain weight (especially 
males) while students who arrive on campus with com-
paratively higher body weights (greater than about 
100 kg) tend to lose weight. See Figure 1 and Equa-
tions 1 (Adj-R2 = 0.01, p = 0.03), 2 (Adj-R2 = 0.02, p = 
0.01; Sex: male = 1, female = 0, p = 0.06), 3 (Adj-R2 = 
0.02, p = 0.002), and 4 (Adj-R2 = 0.03, p = 0.003; Sex: 
male = 1, female = 0, p = 0.1). 

Six month weight gain relationships

(1) weight gain = 2.67 – 0.026 * initial_weight 
(2) weight gain = 2.95 – 0.034 * initial_weight + 0.82 * sex
(3) percent weight gain = 4.92 – 0.050 * initial_weight
(4) percent weight gain = 5.24 – 0.059 * initial_weight 

+ 0.95 * sex

Figure 1. Percent change in body weight by initial  
body weight (0–6 months) showing a downward  

trend crossing the x-axis at around 100 kg

One year weight gain

The body weight changes for the study participants 
after 12 months are summarised in Table 2. Males, on 
average, gained more weight (median gain = 1.8 kg) 
than females (median gain = 0.9 kg), though again 

not at a significant level (Friedman: chi-squared = 
3.6333, p-value = 0.1626). 

Table 2. Median body weight values and weight change 
from 1st semester freshman year to 1st semester 

sophomore year in male (N = 50) and female (N = 192) 
students. Median ± iQR

body weight (kg) initial 12 months change

Male 72.6 ± 14.8 74.8 ± 17.6 1.8 ± 4.0
Female 63.8 ± 20.4 64.9 ± 19.7 0.9 ± 4.1

Regression analysis shows that weight gain/loss 
after one year still depends upon the initial weight. 
That is, freshmen who arrive on campus with com-
paratively lower body weights (less than about 100 kg) 
tend to gain weight (especially males) while students 
who arrive on campus with comparatively higher body 
weights (greater than about 100 kg) tend to lose weight. 
At the 12-month mark, this effect is even more apparent 
and statistically more significant than at the 6-month 
mark. See Figure 2 and Equations 5 (Adj-R2 = 0.06, 
p < 0.001), 6 (Adj-R2 = 0.08, p < 0.001; Sex: male = 1, 
female = 0, p = 0.02), 7 (Adj-R2 = 0.08, p < 0.001), and 8 
(Adj-R2 = 0.09, p < 0.001; Sex: male = 1, female = 0, 
p = 0.06).

One Year Weight Gain Relationships

(5) weight gain = 5.13 – 0.057 * initial_weight 
(6) weight gain = 5.17 – 0.063 * initial_weight + 1.59 * sex
(7) percent weight gain = 8.05 – 0.086 * initial_weight
(8) percent weight gain = 8.10 – 0.092 * initial_weight 

+ 1.68 * sex

Figure 2. Percent change in body weight by initial  
body weight (0–12 months) showing a downward  

trend crossing the x-axis at around 100 kg
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Open data analysis

Many research groups, including us, follow FAiR 
principles [30] and make their data available to other 
researchers either by request or ideally via an Open 
Data repository, such as figshare. This allows other re-
searchers to analyse their data, not only to check their 
results, but to also repurpose their data to find new 
insights not focused upon by the original authors’ re-
search. below, we present results from analysing two 
datasets associated with papers by beaudry et al. [5] 
and Deliens et al. [20], finding larger weight gains for 
students with higher baseline weights for both data-
sets. These results were not noted in the original studies. 
A full analysis is provided for the beaudry et al. [5] 
data, as it is not publicly available, and summary re-
sults are presented for the data from the Deliens et al. 
[20] study.

beaudry et al. For comparison’s sake to our results, 
an Open Data request for the data in the paper by bea-
udry et al. [5] was made and generously granted. The 
dataset provided by beaudry et al. [5] consists of 301 
first-year students (N = 229 females), aged 17–20 years, 
in attendance at brock University (St. catharines, On-
tario, canada) in two cohorts (2014–2015 and 2015–
2016). The participants in beaudry et al.’s [5] study, 
on average, gained body weight and fat during their 
first academic year (6–8 months) of university studies 
(p < 0.001).

The body weight changes for the study participants 
are summarised in Table 3. Males, on average, gained 
more weight (median gain = 3.1 kg) than females (me-
dian gain = 1.8 kg), and at a significant level (W = 
5248, p-value < 0.001), including as a percent change 
(W = 5899.5, p-value < 0.001). 

Table 3. Median body weight values and weight change 
from 1st semester freshman year through 1st semester 
sophomore year (6–8 months) in male (N = 72) and 

female (N = 229) students at brock University.  
Median ± iQR

body weight (kg) initial 6–8 months change

Males 76.2 ± 15.8 78.9 ± 18.1 3.1 ± 4.1
Females 59.9 ± 12.6 61.2 ± 13.8 1.4 ± 3.2

Regression analysis for the data provided by bea-
udry et al. [5] shows that their participants were more 
likely to gain weight than not gain weight, regardless 
of their initial weight. However, heavier participants 
gained the most weight. See Figure 3 and Equations 9 
(Adj-R2 = 0.07, p < 0.001), 10 (Adj-R2 = 0.09, p < 0.001; 

Sex: male = 1, female = 0, p = 0.003), 11 (Adj-R2 = 
0.01, p = 0.046), and 12 (Adj-R2 = 0.03, p = 0.004; 
Sex: male = 1, female = 0, p = 0.008).

One year weight gain relationships

  (9) weight gain = –2.19 + 0.068 * initial_weight 
(10) weight gain = –0.99 + 0.044 * initial_weight + 1.44 

* sex
(11) percent weight gain = 0.55 + 0.043 * initial_weight
(12) percent weight gain = 2.14 + 0.011 * initial_weight 

+ 1.91 * sex

Figure 3. Percent change in body weight by initial  
body weight (beaudry et al. [5] 0–9 months) showing  

an increasing trend and starting above the x-axis

Deliens et al. The original study by Deliens et al. [20] 
focused on weight, bMi, and body composition changes 
for N = 340 students at a belgian university over a three-
year period. Analysis of the publicly available dataset 
[31] associated with the paper for correlations between 
weight gain and baseline weight again showed that 
heavier participants gained the weight. See Equations 
13 (Adj-R2 = 0.05, p < 0.001) and 14 (Adj-R2 = 0.02, 
p = 0.046).

(13) weight gain = –1.72 + 0.040 * initial_weight 
(14) percent weight gain = –1.16 + 0.037 * initial_weight

Discussion

Studies on freshman weight gain typically find that 
students tended to gain weight during their freshman 
year, with males gaining slightly more weight than fe-
males, and with students with heavier baseline weights 
gaining the most weight. Yet, the current study found 
that our heavier students tended to lose weight during 
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their first 6 months. This trend of heavier students 
losing weight showed an even stronger effect after 12 
months.

When comparing our results to those from the data 
collected by beaudry et al. [5], which are typical [4, 16, 
19], we find that the average weight gain of first-year 
university students at our institution was significantly 
lower. Furthermore, heavier students in beaudry et al.’s 
[5] dataset tended to gain more weight than students 
that entered with lighter initial weights, which is again 
typical [4, 16, 19], whilst our heavier students actually 
lost weight. One possible explanation for these differ-
ences is that at our institution, students are required to 
engage in and maintain a physically active and healthy 
lifestyle as part of their general education requirements. 
For example, students are required to take a physical 
activity course each semester and monitor their activity 
levels through the use of a Fitbit to monitor steps and 
heart rate, or calculate aerobic points from the physi-
cal activity in which they engage. Our results support 
those of Pilcher et al. [2], namely that increasing exer-
cise decreases the body weight of an individual.

The results of this study may also, in part, be associ-
ated with a religious and spirituality (R/S) factor at 
the university in which the data was collected. The 
institution promotes religious beliefs and has an Honor 
code pledge [23] that may motivate students at the 
university to have a more active and healthier lifestyle 
when compared to students from other non-religious 
institutions [23]. Research indicates active participa-
tion in a healthy spiritual life may play a role in the way 
students choose to maintain their physical health. Pre-
vious studies have shown significant positive associ-
ations between R/S and healthy lifestyle behaviours 
[32–35]. R/S has been related to lower prevalence of 
risky behaviours, including cigarette smoking [34, 
36–38] and alcohol and drug use [34, 39]. Furthermore, 
studies have shown positive health behaviours, includ-
ing physical activity and exercise [34, 38] and healthier 
diet [34] are linked to strong R/S involvement.

Some limitations of our study. Firstly, weight was 
the only assessment used and no distinction between 
lean-mass gain and fat-mass gain was made. ideally, 
using an additional method of assessing lean muscle 
mass such as the bod Pod or skinfold testing could 
differentiate between lean muscle and fat in terms of 
weight gain.

Secondly, a measure of an improved healthy life-
style was not measured explicitly or compared to stu-
dents at other institutions and is only assumed due to 
the institution’s environment, i.e. the institution’s re-
quired aerobics program and a required honour code 

pledge from all students ‘to develop my body with 
sound health habits by completing the required aero-
bics program and by participating in wholesome physi-
cal activities’ and ‘i will not take any illegal drugs or 
misuse any drugs… i will not drink alcoholic bever-
ages of any kind; i will not use tobacco’. [23] Further 
research could include explicit measures of assessing 
lifestyle and comparing them to standard measures 
at other institutions.

Thirdly, the last two cohorts studied were during 
the cOViD-19 pandemic. All cohorts had mandatory 
exercise programs and the results were consistent for 
all three cohorts. Even so, an understandable decrease 
in levels of physical activity was noted for students 
during the pandemic and we note the imitation – though 
levels of physical activity did not decrease to the same 
extent as at other institutions [28].

Finally, due to the nature of the study – with par-
ticipants required to sign and abide by an honour code, 
wear a Fitbit for the entire year, and participate in a re-
quired aerobics program – it would be hard to replicate 
it at another institution. We also note that the study is 
a post-hoc analysis and thus does not allow for a con-
trol group.

Conclusions

At our institution, the requirement of physical ac-
tivity classes each semester of the university experi-
ence may help lead to lower weight gain as compared 
to other university programs that do not require reg-
ular physical activity of their students. This supports 
physical activity’s role in minimising weight gain, see 
for example Miller and Hartman [16].

The Honor code [23] that students at our institu-
tion sign and adhere to may be an additional factor 
that contributes to their healthy lifestyle behaviours 
that lead to the observed lower weight gain among the 
freshmen. This may be especially relevant when con-
sidering alcohol consumption among students at our 
institution (students commit to refrain from all alcohol) 
and other universities. A study by burke et al. [39] found 
a lower alcohol use in students who had religiosity, 
which they deemed as a protective factor in health.

The results from our students’ data reveal the effi-
cacy of mandatory exercise programs such as those im-
plemented by our institution. Further research could 
be conducted to determine what specific exercise re-
quirements lead to the healthiest students and the type 
of mass gained (lean vs. fat). Students’ diet could also 
be more carefully managed and observed to find nu-
trition plans that further aid in weight management.
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