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ABSTRACT
Objective: This paper aims to determine the causal relationship of eating habits, smoking, alcohol
drinking and sleeping in overweight and obese college students.
Participants: There were 850 female students
with age range from 15 to 39 and 551 male students with age range from 15 to 25 years old.
Methods: A cross-sectional study using a questionnaire on eating habits was adapted from a previously published study by Ruka Sakamaki, 2005. The
height and weight were calculated for body mass
index. Waist circumference was also measured.
Simple logistic regression and multiple regression
were utilized to analyze the collected data.
Results: There were signiﬁcantly more males who
were overweight and obese when compared with
females. Multivariate analysis showed that eating
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breakfast and vegetables and not having frequent
snacks are protective factors for being overweight
and obese in both genders.
Conclusion: The study presented the importance
of having breakfast, eating vegetables and taking
less snacks for the prevention of excess weight and
obesity among college students.
Keywords: eating habit, obesity, overweight, college students

INTRODUCTION
An increase in overweight and obese students has
been a signiﬁcant and legitimate public health issue
observed in both developed and developing nations
worldwide with prevalence among Asian countries
ranging from 12.2% to 35.1%.[1] In the Philippines,
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the 8th National Nutrition Survey (2013) [2] reported an increased trend on overweight and obesity prevalence from 1993 to 2013 by 3.23% and
14.5% among adolescents (aged 10-19 years old)
and young adults (aged 20 years old and above),
respectively. The survey revealed as well that three
in every ten adults are overweight and obese, particularly females (34.4%) than males (27.6%). This
is alarming as overweight and obesity persists in
adulthood and may contribute to a number of health
concerns including heart disease, hypertension, diabetes and cancer.[3]
The causes of overweight and obesity among
adults encompass genetic and environmental factors
[4] and unhealthy lifestyles such as lack of physical
activity, overeating and short sleep duration.[5-8]
These unhealthy behavior patterns were found to be
common among entry level college students.[9] The
transitional semester from high school to college is
also marked by increased risk-taking behaviors including alcohol consumption and smoking.[2,10,11]
Though there is already an increased interest on association of these unhealthy habits with overweight
and obesity among college students,[5-8] the direction and strength of their correlation is still inconclusive. For example, non-consumption of breakfast,
though found to be a risk factor among dental college students (OR 2.39, 95%) [12], was found not
to have a signiﬁcant association among university
students in Canada [13] and Malaysia.[14] Though
the explanation for these differences is yet to be further explored, most studies attribute inconsistent ﬁndings to environmental and cultural differences.[13]
The development and implementation of effective
health promotion interventions focusing on healthy
lifestyles are imperative in the school setting considering that college life is the period of behavioral
and lifestyle explorations that could have a lasting
effect on health behaviors in adulthood. Currently,
there are local researches that have explored eating
practices and weight status among Filipinos across
all ages.[7,15,16] However, to the authors’ knowledge, there appears to be limited published local
investigations on eating habits and lifestyle and their
association with overweight and obesity among college students. Therefore, this study aims to describe
the lifestyle habits which include eating, smoking,
alcohol drinking and sleeping of emerging adults in
Manila and determine if there is a causal relationship in being overweight and obese.
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METHODOLOGY
Ethical Consideration

The study has been granted ethics approval by the
University of Santo Tomas College of Rehabilitation
Sciences (Protocol Number: FI-2014-006).
Study Design

This cross sectional study was carried out among
ﬁrst to fourth year college students of the University
of Santo Tomas.
Participants and Sample Size

This study was conducted at the University of Santo
Tomas (UST) campus which is located in the City of
Manila, Philippines. The university houses 23 colleges with a total population of 42,000 students coming from different income groups. Participants were
ﬁrst to fourth year college students enrolled during
the academic school year 2015-2016. They were
selected using the random cluster sampling methodology. Based on the university’s student database,
the Santo Tomas E-Service providers (STEPS) provided the list of sections. The sample size was calculated using OpenEpi (2016). From the University’s total
population of 42,000 college students and a national prevalence of 23.3% for being overweight and
obese from ages 18 to 39 years respectively, a sample of 1430 were recruited to achieve 90% power.
There were no exclusion criteria for this study.
Study Protocol

An orientation meeting was held for all members of
the research team prior to data gathering to ensure
the smooth ﬂow and accuracy of collection processes. The assistant head of the research team discussed proper protocols and facilitated the hands-on
training of the research team members relative to
equipment use as well as weight and height determinations. Testing schedules were arranged with the
respective college secretaries and approval of the
concerned deans. On the day of data gathering,
participants were asked to answer the consent forms
and the socio-demographic data sheet. Thereafter,
anthropometric measurements were taken and food
habit questionnaires distributed to the participants.
Data gathering was held in different buildings of
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the scheduled colleges for the day. A reserved room
was provided to the research team for purposes of
data gathering.
Outcome Measures
Anthropometric Measurements

Body Mass Index (BMI). This is a measure of weight
in relation to a person’s height. In order to classify
the participants into having normal weight, being
overweight and obese, the International Obesity
Task Force’s gender- and age-speciﬁc cut-off points
were used.[17] Weight was measured to the nearest
0.1 kilogram while height was measured to the nearest 0.1 cm using the weighing scale and Detecto
stadiometer, respectively. Participants were asked to
remove their shoes and socks and empty their pockets while standing in a relaxed position.
Waist Circumference (WC). This circumference
dimension is used to determine body fat distribution
and the presence of abdominal or central obesity.
Using the Lafayette tape measure, the student’s waist
was measured in centimeters (cm).
Food Habit Questionnaire. The food habit questionnaire was adapted from a published study undertaken by Ruka Sakamaki (2005) where food
practices of Japanese and Korean female students
were compared. The original questionnaire was
based on results of a national dietary survey that
was conducted by the Health and Labor Ministry of
Japan.[18] This same food habit questionnaire was
further standardized relative to its usefulness among
university students in various investigations.[18-20]
To comprehensively assess the habits of participants
six items were added to the 11-item original questionnaire resulting in a modiﬁed 17-item questionnaire consisting of fourteen (14) questions pertaining
to eating habits and three (3) questions on lifestyle
practices focusing on sleeping, drinking alcohol and
smoking.
Treatment of Data

Each item was answered by students using the Likert
range from 1 to 6. To obtain a collective score for
the eating, drinking, smoking and sleeping habits
among participants, researchers recorded and treated the responses following the scoring method for

the RAND 36-Item Health Survey.[21] Numerical
values ranging from 1-6 were allocated per item depending on the number of options per item. Highest
value was given to good practices (eg, regular meal
intake, frequent consumption of vegetables and
fruits, non-smoking and non-drinking of alcoholic
beverage, sleeping for at least 6 hours) while lower values were given to bad practices. For equal
weight distribution in all items, a maximum score
of 1 (obtained by dividing the numerical value to
the total number of options per item) was assigned
to each question. A score of 10 and above, based
on possible responses of participants for all eating
questions, was considered as good eating practice
while a score of 1 for drinking, sleeping and smoking was considered as a good habit.
Statistical Analysis

Using STATA 13, mean, standard deviation (SD), frequency and proportions were used to describe the
demographics of included participants. Percentages
were utilized to report the prevalence of overweight
and obesity. Chi square and t-test were used to compare the bad habits according to gender and BMI.
Simple logistic regression was used to determine
the relationship of obesity to eating, smoking and
sleeping habits. All factors in the logistic regression
with a p-value of ≤0.05 were included in the model.
Multiple regression was then utilized to determine
factors that are signiﬁcantly associated with being
overweight and obese. A p-value of less than or
equal to 0.05 was considered signiﬁcant.
RESULTS
A total of 1401 subjects composed of 850 (60.7%)
female and 551 (39.3%) male students participated
in this study with ages ranging from 15 to 39 years
old and 15 to 25 years old for females and males,
respectively. Waist circumference showed signiﬁcant
differences between genders where males had a
larger measure. There were signiﬁcantly more males
who were overweight and obese with 26.86% and
12.16% as compared to the females with 18.35%
and 7.53% as being overweight and obese (Table 1).
About 75% of students were found to have bad
eating habits and 90% had bad sleeping habits. Both
male and female students almost had the same per-
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Table 1. Comparison of anthropometric measurements by sex
Male (n = 551)

Female (n = 850)

p-value

Age (mean ± SD)

18.32 ± 1.68

18.30 ± 1.70

<0.01*

BMI (mean ± SD)

24.21 ± 4.64

22.97 ± 4.97

<0.01*

53 (9.62)

108 (12.71)

<0.01*

• Normal

283 (51.36)

522 (61.41)

• Overweight

148 (26.86)

156 (18.35)

Classiﬁcation (n, %)
• Underweight

• Obese
Waist circumference (mean ± SD)

67 (12.16)

64 (7.53)

88.80 ± 12.85

76.64 ± 15.12

<0.01*

Age: years old; BMI: kg/m2; Waist Circumference: centimeters

Table 2. Comparison of bad habits by gender
Student with:

Total (n=1401)

Male (n=551)

(n, %)

N

%

n

%

n

%

Bad eating habits

1036

73.95

422

76.59

614

72.24

NS

Alcohol drinking
habits

84

(6.00)

57

10.34

27

3.18

<0.01*

Smoking habits

116

(8.28)

58

10.53

58

6.82

0.01*

1261

(90.01)

513

93.10

748

88.00

<0.01*

Bad sleeping habits

Female (n=850)

p-value

NS: not signiﬁcant

centage of having bad eating habits. Signiﬁcant differences between the genders were seen as the male
participants showed higher prevalence of bad sleeping habits, smoking and alcohol drinking (Table 2).
There is a high percentage of bad eating and
sleeping habits, alcohol drinking and smoking
among students with normal BMI followed by those
in the combined category of overweight and obese
students in both genders. However, no signiﬁcant
differences (p-values: >0.05) were observed from
the results as seen in Table 3.
Univariate analysis as reﬂected on Table 4 showed
that for both males and females, eating breakfast,
taking frequent snacks, eating vegetables, drinking
alcohol and smoking habits were found to be signiﬁcantly associated with being overweight and obese,
with p-value equal to 0.04, <0.01, <0.02, 0.02
and 0.01, respectively. Speciﬁcally, eating breakfast
with an odds ratio (OR) of 0.65 (0.43-0.98), eating
frequent snacks with an OR of 0.33 (95% Conﬁdence Interval [CI]: 0.21, 0.52), and eating vegetables with an OR of 0.79 (95% CI: 0.10, 91) were
found to be protective factors of being overweight
and obese. While drinking alcohol with an OR of
1.34 (95% CI: 1.05, 1.72) and smoking habits with

an OR of 1.41 (95% CI: 1.10, 1.81) were found to
be risk factors of being overweight and obese.
For males, eating breakfast and taking frequent
snacks were signiﬁcantly associated with being
overweight and obese with a p-value equal to <0.01
and 0.01, respectively. Speciﬁcally, these two dietary factors were found to be protective of being
overweight and obese with an OR of 0.30 (95% CI:
0.15, 0.59) for eating breakfast and 0.46 (95% CI:
0.23, 0.85) for eating frequent snacks.
For females, taking frequent snacks, eating vegetables, eating fruits, eating home-cooked breakfast,
eating fast food, drinking alcohol and smoking were
found to be signiﬁcantly associated with being overweight and obese with a p-value equal to <0.01,
0.01, 0.02, 0.01, 0.01, 0.03 and 0.01, respectively. Speciﬁcally, eating frequent snacks with an
OR of 0.28 (95% CI: 0.15, 0.52), vegetables with
an OR of 0.48 (95% CI: 0.29, 0.76), eating fruits
with an OR of 0.25 (95% CI: 0.16, 0.76) and eating fast food with an OR of 0.68 (95% CI: 0.50,
0.92) were found to be protective factors of being
overweight and obese. While eating home-cooked
breakfast with an OR of 3.09 (95% CI: 1.51-6.32),
drinking alcohol with an OR of 1.25 (95% CI:
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Table 3. Comparison of bad habits by BMI category and sex
(n, %)

Underweight

Normal

Overweight

Obese

114 (11.00)

599 (57.82)

220 (21.24)

103 (9.94)

5 (5.95)

48 (57.14)

24 (28.57)

7 (8.33)

Male and Female Students with (n=1401)
Bad eating habits (n=1036)
Alcohol drinking habits (n=84)
Smoking habits (n=116)
Bad sleeping habits (n=1260)

6 (5.17)

68 (58.62)

31 (26.72)

11 (9.48)

146 (11.66)

721 (57.18)

274 (21.73)

119 (9.44)

38 (9.00)

213 (50.47)

116 (27.49)

55 (13.03)

2 (3.51)

29 (50.88)

19 (33.33)

7 (12.28)

Male Students with (n=551)
Bad eating habits (n=422)
Alcoholic drinker (n=57)
Smoker (n=58)
With bad sleeping habits (n=513)

3 (5.17)

30 (51.72)

18 (31.03)

7 (12.07)

53 (9.75)

267 (52.05)

133 (25.93)

60 (12.27)

76 (12.38)

386 (62.87)

104 (16.94)

48 (7.82)

Female Students with (n=850)
Bad eating habits (n=614)
Alcohol drinking habits (n=27)
Smoking habits (n=58)
Bad sleeping habits (n=759)

3 (11.11)

19 (70.37)

5 (18.52)

-

3 (5.17)

38 (65.52)

13 (22.41)

4 (6.90)

108 (12.09)

454 (60.70)

141 (18.85)

56 (7.49)

%: row percentage
p-values computed using ANOVA: >0.05

Table 4. Univariate analysis of factors associated with overweight and obesity
MALES AND FEMALES

GOOD
EATING
HABITS

MALES

FEMALES

OR
95% CI

p-value

OR
95% CI

p-value

OR|
95% CI

p-value

Regular meal

1.04
(0.67-1.64)

NS

0.88
(0.44-1.76)

NS

1.08
(0.59-1.99)

NS

Eating breakfast

0.65
(0.43-0.98)

0.04*

0.30
(0.15-0.59)

<0.01*

0.86
(0.50-1.47)

NS

Taking number of
meals/day

0.68
(0.32-1.41)

NS

0.60
(0.20-1.78)

NS

0.46
(0.16-1.29)

NS

Taking frequent
snacks/week

0.33
(0.21-0.52)

<0.01*

0.46
(0.23-0.85)

0.01*

0.28
(0.15-0.52)

<0.01*

0.79
(0.10-.91)

<0.02*

0.39
(0.29-1.60)

NS

0.48
(0.29-0.76)

0.01*

Eat fruits

0.53
(0.49-2.49)

NS

0.14
(0.13-2.43)

NS

0.25
(0.16-0.76)

0.02*

Eat with friends and
family

0.91
(0.54-1.51)

NS

1.11
(0.55-2.27)

NS

0.98
(0.48-2.08)

NS

Eat a variety of
foods

0.85
(0.35-2.04)

NS

1.30
(0.38-4.37)

NS

0.61
(0.17-2.15)

NS

Eat vegetables

Eat home cooked meal for
Breakfast

0.90
(0.66-1.22)

NS

0.47
(0.20-1.09)

NS

3.09
(1.51-6.32)

<0.01*

Lunch

0.82
(0.46-1.47)

NS

1.09
(0.42-2.81)

NS

0.88
(0.41-1.91)

NS

Dinner

0.62
(0.35-1.10)

NS

0.45
(0.18-1.12)

NS

0.79
(0.37-1.69)

NS

Continued
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Table 4. Univariate analysis of factors associated with overweight and obesity (Continued)
MALES AND FEMALES

MALES

FEMALES

OR
95% CI

p-value

OR
95% CI

p-value

OR|
95% CI

p-value

Eat fried foods

1.12
(0.87-1.45)

NS

0.86
(0.57-1.30

NS

1.41
(1.01-1.98)

NS

Skip meals

1.15
(0.76-1.75)

NS

1.42
(0.81-2.49

NS

1.09
(0.57-2.08)

NS

Eat fast foods

0.91
(0.73-1.14)

NS

1.32
(0.94-1.87

NS

0.68
0.50-0.92)

0.01*

Alcohol drinking habits

1.34
(1.05-1.72)

0.02*

1.30
(0.91-1.85)

NS

1.25
(1.01-1.52)

0.03*

Smoking habits

1.41
(1.10-1.81)

0.01*

1.22
(0.96-1.56)

NS

1.28
(1.08-1.52)

0.01*

Bad sleeping habits

1.17
(0.87-1.56)

NS

1.08
(0.09-1.28)

NS

1.07
(0.92-1.25)

NS

BAD
EATING
HABITS

* NS: not signiﬁcant

Table 5. Multivariate analysis of factors associated with overweight and obesity
Coefﬁcient

OR

95% CI

p-value

Eat breakfast

-0.53

0.59

0.39-0.89

0.01*

Eat vegetables

-1.13

0.32

0.21-0.50

<0.01*

Taking frequent snacks/week

0.72

2.05

1.25-3.36

0.01*

Eat breakfast

-1.15

0.32

0.16-0.63

<0.01*

Taking frequent snacks/week

-0.73

0.48

0.25-0.92

NS

Taking frequent snacks/week

0.88

2.41

1.25-4.66

0.01*

Eat vegetables

-1.25

0.29

0.16-0.53

<0.01*

All

Male

Female

* NS: not signiﬁcant

1.01, 1.52) and smoking with an OR of 1.28 (95%
CI: 1.08, 1.52) were found to be risk factors of being overweight and obese.
Multivariate analysis showed that eating breakfast
and vegetables are protective in being overweight
and obese for both genders with an OR of 0.59
(95% CI: 0.39, 0.89) and 0.32 (95% CI: 0.21,
0.50), respectively, while taking frequent snacks is a
risk factor in being overweight and obese (OR 2.05
95% CI: 1.25, 3.36). For males, eating breakfast
and taking frequent snacks are protective from being overweight and obese with an OR of 0.32 (95%
CI: 0.16, 0.63) and 0.48 (95% CI: 0.25, 0.93).
While for females, taking frequent snacks is a risk
factor for being overweight and obese with an OR

of 2.41 (95% CI: 1.25, 4.66) and eating vegetables is protective from being overweight and obese
with an OR of 0.29 (95% CI: 0.16, 0.53) (Table 5).
DISCUSSION
The present data established that 58% of participants
have normal BMI and a higher number was found
among females (61.41%). Thirty-one percent (31%)
are overweight and obese and higher prevalence
was found among male students (39.02%). It is assumed that female students are conscious about their
weight status than males due to females’ wanting
to have a slim ﬁgure for attractiveness that leads to
a lower rate of obesity among female students.[22]
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Similar ﬁndings were found across different studies
done in Lebanon and Thailand where a majority of
the students had normal BMI with a high prevalence
among females while more male students were seen
being overweight and obese.[19,22] On the contrary, studies among university students in Turkey and
China showed a high prevalence of students with
normal BMI and lower prevalence of being overweight and obese.[15,18]
Based on the regression model, only breakfast,
vegetables and snacking were found to have significant effects on overweight and obesity. The following paragraphs discuss in detail the various evidences that support these ﬁndings.
Breakfast

Using the multivariate analysis, this present study
showed that across gender, eating breakfast is
a protective factor in becoming overweight and
obese. Similar results were observed in investigations undertaken among children and adolescents
from many countries such as Fiji, [23] Japan, [18]
and India.[5] Thompson-McCormick, et al. (2010)
however, hypothesized that it is possible that eating pathology in general and not skipping breakfast
promotes weight gain. They explained that skipping
breakfast is being used as an intentional weight loss
strategy by individuals who were categorized in the
overweight classes.[23] In addition, Saikia, et al.
(2016) revealed that overweight and obese adolescents consumed less number of major meals, skipped
breakfast and had three or more extra snacks in
between meals. It is likely that skipping meals may
lead to eating more snacks and junk food every time
they felt hungry.[24] On the contrary, students’ BMI
did not correlate with frequency of taking breakfast
for both males and females among students in the
Belgrade University in Serbia. In this study, taking
breakfast is important because the university has an
8 am to 6 pm class schedule and no established
lunch breaks in between classes.[25]
Breakfast is one of the most important daily meals.
Eating breakfast may help with a nutrient-dense
diet that can boost the ability to engage in regular physical activity.[25] Nutritionists recommend
that one-third of daily calories should be eaten for
breakfast. Skipping or missing breakfast will compromise health, energy levels, and cognitive performance leading to greater levels of hunger later in the

day, producing greater overall intake. It is surprising
that eating home-cooked breakfast was associated
with overweight and obesity in females in this present study. However, this may be associated with the
types of food present in a typical Filipino breakfast
such as fried rice, egg and meat which could be
dense and higher in caloric content.[7]
Vegetables

In this present study, eating vegetables was found
to be a protective factor for being overweight and
obese in both genders. Similar results were obtained
in investigations undertaken by Al-Hazzaa, et al.
(2012) among students in different universities situated in three cities of the Kingdom of Saudi Arabia.
[26] Results showed a signiﬁcant association between reduced vegetable intake and increased odds
of having abdominal obesity among the students.
Researches stated that the mechanism of vegetable intake and obesity prevention is not fully clear.
However, it could be due to the total effect obtained
from having healthy habits.
Inadequate intake of fruits and vegetables may
have a negative impact on health. It is well published
that vegetables and fruits contain low fat and energy
density (kcal/g), but high in water and dietary ﬁber,
which may increase satiety and decrease the hunger
feeling after a meal. Therefore, including them in
the diet can reduce a person’s caloric intake, and
thus, aid in managing weight. It has been reported
that students from countries like Lebanon, China and
Korea had regular intake of vegetables.[18,19] In
the Philippines, a study on vegetable consumption
among selected public schools showed that Filipino
adolescents consumed substantially fewer servings
of vegetables than the recommended daily allowances.[27]
Snacking

Gunes, et al. deﬁned a snack to mean foods and
drinks taken outside the components of the three major meals.[28] The current study showed that frequent
snacking is a risk factor for becoming overweight
and obese across genders. In the Philippines, a
study undertaken at The Iligan National High School
showed that students aged 14-15 years old chose
soft drinks, biscuits, cakes, sandwiches and puto
(rice cake) during snack time.[29] Snacking may
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be a contributory factor to gaining positive energy
levels and eventually an increase in body weight.
Poor snacking such as consuming ice cream, cupcakes, chips and cookies should be discouraged
because these foods are basically high in calories
and low in nutrients.[30] In this present study, the
authors hypothesized that the results may attribute
to the availability and accessibility of energy dense
foods, sugary foods and beverages and fast foods
inside the university.
Contrary to the present study, Gunes, et al.
showed that frequent consumption of snacks appeared to be protective of becoming overweight/
obese among university students in the universities
in Istanbul, Turkey.[28] Suarez, et al. (2015) also
reported that snacking frequency is not related to the
odds of being overweight but emphasized that the
number of servings from snacking was signiﬁcantly
associated to being overweight.[15]
Limitation

This research is without any limitations. While the initial target sample size was not met, in the two-tailed
post hoc exact test for multiple regression (random
model) using G*Power 3.1.9.2 it was found that the
included sample of n=1401 had a power of 1.00.
[31,32] Although the observed signiﬁcant prevalence of being overweight and obesity may reﬂect
situations among individuals in the same age and
school-based population, this investigation was a
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cross-sectional study limited to one university alone.
A multi-center study may reveal data that can be
reﬂective of the national prevalence. In addition, a
longitudinal study would show a better relationship
of eating and lifestyle habits with obesity among university students. Relative to the questionnaire used,
details such as the nutritional component and type of
food can be further explored to clearly show the association of the dietary habits and BMI. Also, in terms
of snacking, factors such as timing, calories and type
of snack foods eaten should be further explored.
CONCLUSION
This study concluded that there is a large percentage of student population who are particularly
overweight and obese, speciﬁcally males. Eating
breakfast and vegetables are protective in being
overweight and obese, while taking frequent snacks
is a risk factor in being overweight and obese for
both genders. Obesity can occur at any age. Clearly,
college students would proﬁt from health promotion
programs that focus on these important health concerns. Health education classes, wellness programs
and healthy food choices in university cafeteria are
some of the possible health promotion interventions
that should beneﬁt the university community. College
and university web and journals can be used to carry health education messages. More investigations
associating obesity with eating habits and lifestyle
practices can be done in the future.
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