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Abstract In 2014, World Health Organization reported that more than 1.9 billion people were obese (World
Health Organization, 2014). This epidemic is thought to cost $2 trillion globally every year (Dobbs et al., 2014).
With the increase of the prevalence of obesity, there is a continuous search for effective obesity-prevention and
health promotion strategies. In a Canadian university, Perusse-Lachance and colleagues (2010) showed that 22.9%
of students and 37.3% of staff members were either overweight or obese. The purpose of this study was to examine
the prevalence of obesity, healthy lifestyle habits, and healthy environments among students and employees of a
Canadian university. Respondents were students and employees during the 2016 fall semester (October). A web
based-survey assessing lifestyle habits, such as physical activity and nutrition, was sent by email to all students (n =
15,000) and employees (n = 1,500). In total, 1,989 students (12.1%) and 484 employees (33.6%) completed the
questionnaire. All data were analyzed using SPSS. Results showed that 32.7% of students and 44.5% of employees
were overweight. Results also revealed that 55.2% of students and 44.9 % of employees were considered physically
inactive. Regarding vegetables and fruit, 81.2% of students and 79.4% of employees did not meet the Canadian
recommendations. The herein results suggest that overweight and obesity can be important concerns in a well-
educated sample and they can be associated with various health-related behaviors.
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1. Introduction

In 2003, the World Health Organization (WHO)
described obesity as an epidemic [3] and in 2014, it
reported that more than 1.9 billion people were obese [1].
This epidemic is thought to cost $2 trillion globally every
year [2]. Obesity is associated with increased risks of
cardiovascular disease, type 2 diabetes, arthritis, and some
types of cancers [4]. However, weight gain is common
during young adulthood [5]. In 2014, 39% of adults were
overweight compared to 28.9% in 1980 [1]. Among
Canadian adults, rates of overweight went from 27.8% in
1985 to 33.6% in 2012, while obesity rates tripled in
the same period, from 6.1% to 18.3% [6]. Therefore,
evidence-based multi-level public health interventions
could improve obesity-related behaviors in adults [7].
There is a growing agreement among experts that the
environment rather than biology is driving this epidemic
[8,9,10]. Biology clearly contributes to individual
differences in weight and height, but the rapid weight gain
that has occurred over the past three decades is a result of
the changing environment [8]. In this regard, since 1980, it
has been reported that students gain a significant amount
of weight during their first year of university. The
phenomenon has been called the ‘Freshman 15, in

reference to the perception that students gain 15 Ibs (6.8
kg) during their first year of university [11]. However,
studies have shown that the weight increase actually
ranges between 0.7 kg and 3.1 kg [12].

The literature shows that among university students,
weight gain is associated with poor eating habits, stress,
and lower physical activity following the transition from
a structured high school environment to university
[12,13,14]. Because students do experience important
weight changes, universities need to focus on increasing
health promotion to help them maintain/adopt healthy
behaviors [13]. Therefore, the purpose of this study was to
examine the prevalence of obesity, healthy lifestyle habits,
and healthy environments among students and employees
of a Canadian university to develop healthy lifestyle
promotion strategies.

2. Materials and Methods

2.1. Design, Participants and Data Analysis

This descriptive study used a cross-sectional design,
and data were collected during the fall semester of the
academic year. An e-mail including a hyperlink to an
online questionnaire was sent at the beginning of October
2016 to every student (n = 15,000) and employee (n =
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1,500), and a recall was sent at the end of October. In
total, 2,473 participants completed the questionnaire,
representing 14.9% of the university community. The final
sample was composed of 1,989 students (F = 76.6%;
M = 23.4%) and 484 employees (F = 65.9%; M = 34.1%).
Data were analyzed using SPSS (version 24) and descriptive
statistics (means, standard deviations, percentages, and
frequencies), and the t-test (t) and Chi-squared test
(x2) were utilized to verify statistical differences and
associations between gender (female vs. male), between
status (students vs. employees), and between other variables,
such as body mass index (BMI) and physical activity. The
ethics board of the home university approved this study,
and all participants signed an informed consent form.

2.2. Measures

The questionnaire (153 questions) used to collect data
was comprised of six sections: 1) general information and
general health, 2) physical activity habits, 3) nutritional
habits, 4) other lifestyle habits, 5) physical activity
environments, and 6) food environments. The official
guidelines recommended by the Canadian Government
were used. Therefore, the physical activity standard was
based on the Canadian Society of Exercise Physiology [15]
and the standard for nutritional habits was based on the
Canadian Food Guide [16]. The variables assessed by the
questionnaire are described below.

Body mass index. BMI was used to classify the
participants as underweight, normal weight, overweight,
or obese. BMI is a simple index using a weight-to-height
ratio, and it is defined as weight in kilograms divided by
the square of the height in meters (kg/m2) [1].

Physical activity. The 2011 Canadian Society of
Exercise Physiology (CSEP) guidelines suggest 150
minutes of moderate to vigorous physical activity per
week for adults in bouts of 10 minutes or more [15] and
these were used for all questions assessing self-reported
physical activity.

Nutritional habits. The Canadian Food Guide was used
as a standard of healthy eating for adults. This Guide
presents four food groups (vegetables and fruit [V&F],
grain products, dairy and alternatives, and meat and
alternatives), and each group has a standard portion [16].
We used this standard portion as a reference for V&F
when participants had to report their intake for each day.

Environments. The questions assessing environments
were based on Quebec’s Minister of Health and Social
Services’ model, entitled, “Pour une vision commune des
environnements favorables & la saine alimentation, & un
mode de vie physiquement actif et a la prévention des
problémes reliés aux poids” [17]. This model presents four
different types of environments: physical, socio-cultural,
political, and economic. However, only the perceived
physical and socio-cultural environments and their
influence on behaviors associated with physical activity
and nutrition were measured in the present study.

3. Results

The findings of this study are presented according to
the four outcomes described above: BMI, physical activity,

nutritional habits, and environments. The sample’s
characteristics are presented in both Table 1 and Table 2.
Table 1 describes participants’ characteristics according
to their gender, while Table 2 describes participants’
characteristics according to their status. As shown, the
mean age for students was 25 (SD = 7.3) years, 46 (SD =
9.9) years for employees and 29 (SD = 7.6) years for the
overall sample. On average, females were 29 (SD = 10.8)
years old and males were 31 (12.6) years old.

Table 1. Characteristics of sample by status

.. University status

Characteristics

Students Employees

N 1989 (80.4) 484 (19.6)

Women (%) 1517 (76.6) 319 (65.9)

Men (%) 463 (23.4) 165 (34.1)

Age, mean, yrs 25.63 (7.32) 46.04 (9.9)

BMI, mean, kg/m? 24.24 (4.8) 25.23 (4.4)

Table 2. Characteristics of sample by gender

Characteristics Gender
Women Men
N (%) 1865 (74.2) 637 (25.3)
Age, mean, yrs 28.98 (10.8) 31.49 (12.6)
BMI, mean, kg/m? 24.16 (4.9) 25.18 (4.1)

Body mass index

As presented by Table 3, 32.7% students and 44.5%
employees (35% of the overall sample) in total were
considered overweight (BMI > 25) or obese (BMI > 30).
Students had a lower BMI than employees (24.2 [SD = 4.8]
kg/m? vs. 25.2 [SD = 4.4] kg/m?), and this difference was
statistically significant (ty39 = - 4.65 p < 0.001).
Regarding gender, 31.1% of females and 46.1% of males
were considered overweight. Moreover, males had a
significantly higher BMI than females (25.2 [SD = 4.9]
kg/m? vs. 24.2 [SD = 4.1] kg/m?) (tpaso = - 4.05 p <0.001).
Table 3 presents the prevalence of overweight and obesity
in the sample according to participants’ status and gender.

Table 3. Prevalence of overweight and obesity

. University status
BMI categories Students Employees
Underweight, (%) <18.5 kg/m? 86 (4.5) 5(1.1)
Normal, (%) 18.5 to 25 kg/m? 1209 (62.8) 256 (54.6)
Overweight, (%) 25 to 30 kg/m? 402 (20.9) 148 (31.6)
Obesity class 1, (%) 30 to 35 kg/m? 151 (7.8) 42 (9)
Obesity class 2, (%) 35 to 40 kg/m? 53 (2.8) 14 (3)

Physical activity

In terms of physical activity, 54.1% of the sample was
not sufficiently active to meet the recommended
guidelines of 150 minutes of moderate to vigorous
physical activity per week. The Figure 1 describes some
Canadian health recommendations. According to the
CSEP guidelines, 55.2% of students and 49.9% of
employees were considered physically inactive, and in
general, students tended to be more active than employees
(y2= 25.11, p < 0.001). Furthermore, female (58.8%)
reported being more inactive than male (49.9%) (y2=48.81,
p < 0.001). In addition, 33.6% of students and 58.6% of
employees (40.2% of women and 34.3% of men) reported
using any active transportation.
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Nutritional habits

Regarding food habits, only 19.1% of the sample met
the minimal recommended intake of V&F. In total, 81.2%
of students and 79.4% of employees did not meet the
recommended portions per day of V&F of seven for
women and eight for men. The mean daily V&F
consumption for students was 4.54 (2.61) portions,
while it was 5.05 (2.7) portions for employees. V&F
consumption was significantly higher among employees

than among students (t2439 = -3.46 p < 0.001). In addition,

72.9% of women and 86.6% of men did not meet the
recommendation for V&F intake. The mean number of
portions was 4.73 (SD = 2.55) for women and 4.51 (SD =
2.92) for men. There was no significant difference in the
number V&F portions between women and men (12310 =
1.76, p < .08). Furthermore, 78.9% of the community
reported eating breakfast every day. More specifically,
76.1% of students and 89.9% of employees indicated they
were having breakfast every morning.
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Figure 1. Percentage of students and staff members who do not reach the
Canadian health recommendations (***= p<0.001)

Environments

As for perceived environments, only 8% of students
and employees reported that the campus environment was
not meeting their physical activity values and/or needs. As
for food environments, 32% of students and 26% of
employees reported that the campus environment was not
meeting their values and/or religious needs.

4. Discussion

The purpose of this study was to examine university
community lifestyle to develop healthy lifestyle promotion
strategies specific to this community.

Body mass index

Despite the sample’s high level of education, the results
revealed that 35% of the population (32.7% of students
and 44.5% employees) was overweight or obese. This
result seems to agree with prior studies, such as Pérusse-
Lachance, Tremblay, and Drapeau [18], who revealed in a
Canadian university that despite high education levels,
22.9% of students and 37.3% of staff members were
overweight [18]. Men tend to be more overweight than
women (46.1% vs. 31.1%). These results are lower than
the Canadian Community Health Survey’s findings related
to BMI, which revealed that 54% of the Canadian
population was overweight and that men tend to be more
overweight then women (61.8% vs. 46.2%) [19].

In the United States, many studies have tackled this
question. Our results also seem to be comparable to most
findings in the US, as the American College and Health
Association reported that 34.1% of college students are
currently overweight or obese [20]. Similarly, Nicoteri
and Miskovsky [21] found that 32% of students were
overweight or obese at the end of the senior or graduate
year. Although, this does not seem to be a consensus in
the literature, because some studies, such as Gropper et al.
[14] and Racette, Deusinger, Strube, Highstein, and
Deusinger [22] found that the percentage of overweight
and obese students was lower, at 24% at the end of the
junior year and 18% at the end of the sophomore year.

Physical activity

The herein results demonstrate that healthy habits and
body weight vary according to gender and university
status. Male students generally exhibit less desirable food
habits, although they are more physically active. These
results are in line with prior research, which demonstrated
that men tend to be more active than are women, both
worldwide [23] and in Canada [24]. In addition, more
students than employees reported not meeting the CSEP
recommendation of 150 minutes of moderate to vigorous
physical activity per week (49.9% vs. 55.2%). Our sample
was considered more physically inactive (54%) than that
surveyed by the Canadian Community, which found that
46.3% of people were considered physically inactive [19].
However, our sample was considered less physically
inactive (54% vs. 66%) than that examined by Pérusse-
Lachance et al. [18].

Nutritional habits

Regarding nutritional habits and gender differences, the
herein results are also in line with those found in a
Canadian university community context [25] and in the
literature in general [26], Indeed, it has been found that
male students generally exhibit less desirable food habits,
such as lack of V&F consumption and skipping breakfast.
Breakfast consumption has been associated with a lower
likelihood of being overweight [27]. Our results showed
that men had a greater tendency to skip breakfast (20.7%
vs. 19.8%). Students also had a tendency to skip breakfast
more and to snack less. To our knowledge, only one
research study, conducted by Pérusse-Lachance et al. [18]
has studied lifestyle habits among a Canadian university
sample. In this particular study, Pérusse-Lachance and
colleagues found that students also seemed to skip
breakfast more than did employees [18]. These findings
seem to follow previous studies that showed 30% of the
adult population skips breakfast. Thus, when it comes to
nutritional habits, most of our findings are similar to those
obtained by Pérusse-Lachance et al., (2010). More
precisely, students had less desirable eating patterns, in
general, than did employees. These results seem to support
the “Freshman 15” phenomenon. Knowing most students
tend to gain 0.7-3.1 kg in the first year of university [12],
it would make sense to assume that their health behaviors
are not as beneficial as those of the staff member given
that recent studies [28] have found an association between
healthy habits and weight gain among adults.

Environments

There is a growing body of research on the importance
of environments in adopting healthy behaviors [9,10]. In
fact, the environment can both facilitate and hinder
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physical activity [29] and healthful eating [30]. For
example, the increase in the supply of cheap, palatable,
energy-dense foods and improved distribution systems
have made food much more accessible and convenient,
therefore making it easier to be in a calorie surplus [10].

In our study, 32% of students and 26% of employees
reported that the campus environment was not meeting
their food or nutritional values and needs. Because it has
been demonstrated that socio-cultural environments can
play an important role in eating habits and weight gain,
[31]. Therefore, environments could potentially hinder
healthy habits in this community. In that regard, only
33.6% of students compared to 58.6% of employees
reported using active transportation. This could potentially
underline obstacles that may be introduced by the build
environment. As previous studies have shown an
association between living in the most walkable
neighborhoods [32] and having a lower BMI in adults of
all ages, it see could be interesting to study what may pose
barriers to active transportation and to study the effect of
those barriers on healthy habits.

Limitations

The herein research has some limitations and therefore,
the results should be interpreted with caution. First, this
study is based on self-reported data, which are subject to
social bias. As pointed out in the literature, a comparison
of self-reported and objective measures often indicates
that respondents under-report their weight and over-report
their height, leading to an underestimation of BMI [33].
Second, this study used a cross-sectional design, and
therefore, it cannot provide evidence of a causal link
between lifestyle habits and obesity. In counterpart, the
high participation rate (15%) compared to similar studies,
such as Pérusse-Lachance et al. [18], can be considered a
strength, because the results can be generalized more
easily to the whole university community. Of note is that
although an email and one reminder were sent to every student
and employee, more participants from health departments,
such as physical activity, psychology, -chiropractic,
and nursing, answered the questionnaire. For example,
regarding level of physical activity, our sample was more
active than that surveyed Racette et al. [22], Keating,
Guan, Pinero, and Bridges [34] and Pérusse-Lachance
et al. [18]. This could be explained by the fact that we
had a high proportion of students and employees (30.6%)
from health departments, which could lead to a slight
bias in the results of our study, as health departments
represent only 17.2% of the total community in our
population. As such, participants from these departments
are overrepresented in the sample and as they probably
have more healthy habits than do others, the present
findings could be slightly biased.

5. Conclusion

In conclusion, we believe that this study can serve
as a model for a health promotion program in other
organizations and health care institutions. In this context,
our study mainly demonstrates that lifestyle habits of this
university community could be greatly improved,
therefore supporting the need to develop and evaluate
health promotion and obesity prevention and interventions

in university communities. Therefore an approach
targeting the physical activity and food habits with a view
to promote health could greatly benefit this university
community in this regard. Environments should also be
considered and studied to assess the type of intervention
that would affect individuals’ health behaviors. Further
research should target specific health promotion interventions
in these kinds of communities to prevent weight gain and
promote healthy eating and active lifestyles. Longitudinal
research could measure the effects of a health promotion
program on lifestyle habits or on motivational factors
regarding lifestyle habits. Further research could also
measure more clinical variables on a smaller sample, such
as VO2 max, body fat or blood test, etc., to adapt
interventions more accurately to this community.
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