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Abstract

Objectives: This study examined the physical activity patterns of the University of Santo Tomas college students in Manila, Philippines in terms of
participation in moderate to vigorous physical activity, frequency and duration of participation, METS-min/week, sitting habits and walking
activities. Methods: A total of 551 males and 850 female college students (N=1401) from the University of Santo Tomas were randomly selected
for the study. After anthropometric measurements (height, weight, BMI and Waist circumference) were taken, the International Physical Activity
Questionnaire (short form) was answered by the students. Results: A greater percentage of male college students engage in vigorous physical
activity (66.97%) in terms of frequency per week (2.42 + 1.56 days), duration (119.52 + 70.70 minutes) and MET-min/week (2252.77 + 2789.81
METS). On the other hand, more female college students engage in moderate physical activity in terms of frequency per week (4.69 + 2.04 days).
However, male college students who engage in moderate physical activity spend a longer duration (106.02 + 108.55 minutes) and higher MET-
min/week (1945.59 + 2721.02 METS) than their female counterpart. Conclusion: It is important to engage in physical activity on a daily basis,
with recommendations given by the American Heart Association and the World Health Organization. Appropriate physical activity assists young
people to develop healthy musculoskeletal tissues, cardiovascular system, neuromuscular awareness and maintain a healthy body weight and
composition. It has also been associated with psychological benefits in young people by improving control over anxiety and depression, good self-
perception and expression, as well as avoidance of tobacco, alcohol and drug use.

Keywords: physical activity patterns, emerging adults, metabolic equivalents, sitting habits, anthropometric measurements, international physical
activity questionnaire

INTRODUCTION

Physical inactivity has been identified as the 4th equivalent combination of moderate-intensity
leading cause of death worldwide.!2 It is one of and vigorous-intensity activity to improve

the biggest public health problems of the 21st cardiorespiratory and muscular fitness, bone
century with low cardiorespiratory fitness health, and to reduce the risk of non-

accounting for more deaths compared to other communicable diseases (NCD) and depression.4
risk factors such as obesity, smoking, Research has shown that majority of risk factors
hypertension, hypercholesterolemia and for NCDs are closely related to diet and physical
diabetes mellitus.3 World Health Organization inactivity.12

(WHO) recommendations are that adults aged
18-64 years perform at least 150 minutes of
moderate-intensity aerobic physical activity or at
least 75 minutes of vigorous-intensity aerobic
physical activity throughout the week, or an

Despite the well - documented evidence
regarding the negative health consequences of
physical inactivity, the majority of adults do not
meet the recommended physical activity
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guidelines.> The following risk factors for
physical inactivity: (a) socio-demographic
(female gender, older age, higher income), (b)
psychological (low self-efficacy), (c) social (lack
of social support, sense of control), (d) health
risk behavior (smoking, alcohol use, being
overweight or obese, inadequate fruit and
vegetable consumption), (e) depressive
symptoms, and (f) lack of knowledge of exercise-
heart disease link, and lack of beliefs in health
benefits of exercise. 67 Recent population
estimates suggest that 5.3 million deaths from
NCDs could be prevented annually if people were
sufficiently active according to these
recommendations.8

Physical inactivity studies among university
students have been predominantly conducted in
high-income countries. For instance, several
reviews have shown that the proportion of
students who were physically inactive was 20-
40% in western countries,?10 to 42% in Pacific
Asian, and 44% in developing countries.6

In the Philippines, Gonzalez-Suarez et al.
explored the level of physical activity in children
and pre-adolescents in 200911 and 2011.12
Tudor-Locke in 2003,13 showed that 51% of
Filipino youth aged 14-16 years did not
participate in vigorous physical activity and had
spent more than 2 hours engaged in multimedia
usage daily.13

To the authors’ knowledge, no study has been
conducted in the emerging adults’ population.
Therefore, this study examines the physical
activity patterns and the differences in physical
activity patterns of students, both male and
female, in the University of Santo Tomas, Manila,
Philippines in terms of participation in moderate
to vigorous physical activity, frequency, and
duration of participation, Metabolic Equivalents
(METS-min/week) - the amount of oxygen
consumed while sitting at rest and is equal to 3.5
ml 02 per kg body weight x min,, sitting habits,
and walking activities.

METHODS

Ethical Considerations. Ethical approval was
obtained from the Ethics Review Committee of
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the College of Rehabilitation Sciences, University
of Santo Tomas (UST).

Study Design. A cross-sectional descriptive
study design was used to describe the physical
activity involvement of first to fourth-year
college students. This is part of the research
project which investigates the causative factors
associated with the prevalence of overweight
and obesity among emerging adults in the
University of Santo Tomas.

Sampling Procedure. The participants were
selected through a random cluster sampling
method. The list of class sections where the
participants were randomly selected was
provided by the Santo Tomas E-Service
providers (STEPS), the university’s electronic
student database. Using OpenEpi Version 2, the
sample size was calculated. With a total
population of 42,000 college students at the
University of Santo Tomas and a national
prevalence of 23.3% for overweight and obesity,
BMI weight ranges from age 18 to 39, a sample of
1430 were recruited to achieve 90% power.
Participants were 1st to 4th-year college
students enrolled in the University of Santo
Tomas for the school year 2015-2016. There are
no exclusion criteria for this study. This study
was conducted at the University of Santo Tomas
(UST) located in Manila, Philippines, which
houses 23 colleges.!*. Before data collection
commenced, inter-rater and intra-rater
reliability test were conducted among assessors.
On the day of the assessment, the participants
were asked to answer the consent forms and fill
out the socio-demographic datasheet. After
anthropometric measurements (height, weight,
BMI and Waist circumference) were taken, the
International Physical Activity Questionnaire
(short form) was answered by the students.

Equipment

1. Detecto® Weighing Scale and Stadiometer
were used to measure weight (kg) and
height (m).

2. Lafayette©tape measure was used to
measure the waist and hip circumference

Outcome Measures

Anthropometric Measurements
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Height and Weight. Height is a vertical
measurement which measures the distance from
the base of the foot to the apex of the head. Its
unit of measurement is meters (m). Weight
measures the amount of mass a person carries,
and its unit of measurement is kilograms (kg).

In measuring height, the data gatherer asked the
subject to remove his/her shoes, socks, and
other accessories. After this, the subject was
instructed to plant the foot in the middle of the
plate facing opposite the stadiometer and the
Stretch Stature method was used. The subject
was made to stand in a relaxed position, feet
together and arms at the side. The data gatherer
performed the Frankfort Plane to ensure that the
subject was facing front without excess upward
or downward movement of the head. Height was
measured at the apex of the head after the
subject was instructed to breathe in for optimum
measurement.

Measuring weight was taken with minimal
clothing of the subjects and without any
accessories.

Body Mass Index. Body Mass Index (BMI) is a
simple index of height and weight that is
commonly used to classify underweight,
overweight and obesity in adults. The equation

for BMI is weight (kg) divided by the height (m?).

Norms from the World Health Organization and
the Asia Pacific were used.15

Waist Circumference. Waist circumference (WC)
is considered the simplest yet the best
estimation to measure the danger of central
obesity among the anthropometric parameters.
Central Obesity is defined as an excess storage of
visceral fat located at the abdominal area that
could increase the probability of health risk. Two
most common sites need to be considered in
locating the measurement of the waist. First is
between the location of the last palpable rib and
directly above the iliac crest. The second one
which is more general is the narrowest point of
the waist above the navel/umbilicus, still
between the lowest rib and the iliac crest. The
instrument needed to measure the waist
circumference is the Lafayette® tape measure.
Waist circumference was measured in
centimeters (cm).
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International Physical Activity Questionnaire
(Short form). The International Physical Activity

Questionnaire (IPAQ) is comprised of 4
questionnaires used to obtain comparable data
on health-related physical activity. The IPAQ was
developed by an international group of experts
to estimate physical activity patterns. The short
form contained 9 items that can estimate the
time spent in physical activity with at least 10-
minute bouts over 7 days. A recent review of
multi-country (including 12 countries) reliability
and validity results for 7 self-reported physical
activity measures evaluated in adults reported
that typical IPAQ correlations were 0.80 for
reliability and 0.30 for validity and exhibited
properties that are at least as good as other
established self-report physical activity
measures.!6 Considering the diversity of samples
and countries present in the study, these results
support the acceptability of the psychometric
performance of the IPAQ.16

Treatment of the Data. IPAQ has provided
methods of assessing physical activity according
to intensity and metabolic equivalent, as well as
sitting time.16

e Low - not meeting the moderate or vigorous
physical activity

e Moderate - 3 or more days of vigorous
physical activity for at least 20 minutes per
day; 5 or more days of moderate-intensity
activity and/or walking at least 30 minutes
per day; 5 or more days of any combination
of walking, moderate-intensity or vigorous-
intensity activities

e High - vigorous-intensity activity on at least 3
days achieving a minimum total physical
activity of at least 1500 MET-minutes/week;
7 or more days of any combination of
walking, moderate-intensity or vigorous-
intensity activities achieving a minimum
total physical activity of at least 3000 MET-
minutes/week

Intensity?

Intensity refers to the rate at which the activity
was performed, or the magnitude of the effort
required to perform an activity or exercise.l” The
intensity of physical activity can be categorized
into light, moderate, and heavy. This was
reflected in questions 1,3, and 5.
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Light: Less than 3 METs (<3 METS); about 40 to
54% of Maximal Heart Rate (MHR). In IPAQ, it
was represented by walking as the form of
activity (question 5) and was measured in
minutes per day.

Moderate: Approximately 3-6 METs; 50 to 70%
of MHR (requires a moderate amount of effort
and noticeably accelerates the heart rate).In
IPAQ, it corresponds to question 3. Moderate
activities were defined as activities that take
moderate physical effort and make one breathe
somewhat harder than normal which was
performed at least 10 minutes at a time.
Activities including brisk walking, stair climbing,
recreational sports such as football, basketball,
volleyball, table tennis, and 30 minutes of
aerobic dancing (with rest in between). These
were measured in minutes.

Heavy: Approximately >6 METs; 70 to 85% of
MHR (requires a large amount of effort and
causes rapid breathing and a substantial increase
in heart rate). This was asked in question 1 of
IPAQ. Vigorous or heavy activities were defined
as a physical effort that made one breathe harder
than normal, done for at least 10 minutes at a
time.

Metabolic Equivalents!?

Metabolic Equivalents (METs) is commonly used
to express the intensity of physical activities, and
the ratio of a person's working metabolic rate
relative to their resting metabolic rate. METs
were calculated using the number of minutes per
day that the participants were involved in
walking (light physical activity), moderate and
vigorous physical activity. This was calculated as
follows:

MET values and formula for the computation of
MET-minutes!”

e Light (Walking) MET - minutes/week = 3.3
walking minutes walking days

e Moderate MET - minutes/week = 4.0
moderate activity minutes moderate days

e Vigorous MET - minutes/week = 8.0 vigorous
activity minutes vigorous intensity days
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Physical Activityl?

Physical Activity can be classified by 3 categories
namely low, moderate, and high. These were
calculated as follows:

Low - Individuals who do not meet the criteria
for moderate or vigorous activity are considered
to have ‘low’ physical activity level

Moderate - The pattern of activity to be classified
as moderate was either of the following criteria:

a. 3 or more days of vigorous-intensity activity
of at least 20 minutes per day

b. 5 or more days of moderate-intensity activity
and/or walking of at least 30 minutes per
day

c. 5 or more days of any combination of
walking, moderate-intensity or vigorous-
intensity activities achieving a minimum
total physical activity of at least 600 MET-
minutes/week.

Individuals meeting at least one of the above
criteria would be defined as accumulating a
minimum level of activity and therefore be
classified as ‘moderate’.

High - The two criteria for classification as ‘high’
were:

a. vigorous-intensity activity on at least 3 days
achieving a minimum Total physical activity
of at least 1500 MET-minutes/week

b. 7 or more days of any combination of
walking, moderate-intensity or vigorous-
intensity activities achieving a minimum
Total physical activity of at least 3000 MET-
minutes/week.

Sitting Time'”

Sitting Time is defined as the number of hours an
individual spent sitting in a day, which includes
time spent at work, at home, while doing course
work and during leisure time. The number of
hours per day was indicated and observed for 7
days. It was then averaged to get the mean sitting
time. For the IPAQ short form, data on sitting
should be reported as median values and
interquartile ranges. For the sitting question in
the IPAQ long form, ‘Minutes’ was used as the
indicator to reflect time spent in sitting rather
than MET-minutes, which suggested an estimate
of energy expenditure.
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Sitting variables include:

o Sitting Total Minutes per week = (weekday
sitting minutes 5 weekdays) + (weekend day
sitting minutes 2 weekend days)

e Average Sitting Total Minutes per day =
(weekday sitting minutes 5 weekdays) +
(weekend day sitting minutes 2 weekend
days) divided by 7 days

The Australian Heart Foundation states that
there are no public health guidelines on how
long adults should sit, however, a good guide is
to follow the Australian Government’s physical
activity recommendations for 5 to 18-year olds.
These recommendations suggested limiting
activities involving long sitting time to less than
2 hours a day. These studies showed that those
who spent less than 2 hours of sitting time have a
lower risk of early death than those sitting for
more than 2 hours a day.”

According to the IPAQ, the classification of a
good sitting habit is by only having a total of less
than 5 hours of sitting time per day. On the other
hand, the classification of a bad sitting habit is by
having a total of more than five hours of sitting
time per day.

Data Analysis. All data was encoded in MS
Excel® spreadsheet software and analyzed using
STATA 13©statistical software. Descriptive
statistics such as mean, standard deviation,
frequency, and proportion were used to
summarize the responses in IPAQ. T-Test for
independent samples and chi-square test for
independence were used to determine
significant difference between year levels of
college students. P-values less than or equal to
0.05 were considered significant to the study and
only statistically significant results will be
reported in this paper.

RESULTS

Subject Profile. A total of 551 males and 850
female college students (N=1401) from the
University of Santo Tomas participated in the
study. Tables 1 and 2 report the comparison of
anthropometric measurements (age range,
height, weight, BMI and WC) based on sex and
year level. Significant differences between
gender were observed in all anthropometric
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measurements with males generally taller
(1.68m + 0.06), heavier (68.32kg +14.71), greater
BMI (24.21 + 4.64) and WC (88.80cm + 128.47)
measurements.

Comparison of Physical Activity Participation
Between Sexes. A significant difference was
seen in terms of participation in moderate to
vigorous physical activity between males and
females (Table 3). A greater percentage of male
university college students engaged in vigorous
physical activity (66.97%) in terms of frequency
per week (2.42 + 1.56 days), duration (119.52 *
70.70 minutes) and MET-min/week (2252.77 +
2789.81 METS). On the other hand, more female
college students engaged in moderate physical
activity in terms of frequency per week (4.69 +
2.04 days). However, male college students who
engage in moderate physical activity spend a
longer duration (106.02 + 108.55 minutes) and
higher MET-min/week (1945.59 + 2721.02
METS) than their female counterpart. In terms of
walking activities, while no significant difference
in participation was seen between sex, the
duration (94.26 + 152.82 days) and MET-
min/week (1945.59 + 2721.02 METS) were
greater among male participants. In terms of
sitting duration, male and female college
students spend almost the same time sitting in a
day which was longer than the recommended
duration of the Australian Heart Foundation.

Comparison of Physical Activity Participation
by Year Level. Comparing moderate and
vigorous physical activity engagement across
year levels, significant differences in
participation can be observed (Table 4). 2nd year
college students were seen to have the greatest
percentage of participation in vigorous physical
activity (68.40%) while 1st year college students
have the greatest percentage of participation in
moderate physical activity (85.51%). Based on
frequency, duration and METS-min/week of
participation in both vigorous and moderate
intensity physical activity, the 3rd year college
students reported the most frequent (3.06 + 1.88
days), have the longest duration (108.32 + 126.48
minutes) and have the highest METS (3148.05 +
3811.37 METS) in both categories of physical
activity intensities. In terms of walking activities
and sitting duration, no significant difference
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was seen in frequency, duration and METs-
min/week across year levels.

Comparison of Physical Activity Participation
Per Sex by Year Level. Among male and female
college students, a significant difference was only
seen in participation in vigorous physical
activities in terms of percentage of participation,
frequency, and duration (Table 4). 1st year male
college students had the highest percentage

(79.64%) of participation in vigorous physical
activities. They also had the longest duration
(98.2 + 81.04) when participating in vigorous
physical activities. On the other hand, 2nd year
female college students had the highest
percentage (66.06%) of participation and the
longest (81.48 + 72.72 minutes) engagement in
vigorous physical activities.

Table 1: Comparison of anthropometric measurements by sex

Male (n=551) Female (n=850) p-value
Height 1.68 + 0.06 1.56 + 0.06 <0.01*
Weight 68.32 +14.71 55.70 + 13.01 <0.01*
Body mass index 24.21 +4.64 2297 +4.97 <0.01*
Waist Circumference 88.80 + 128.47 76.64 + 15.12 <0.01*
(WHO)

Table 2: Comparison of anthropometric measurements by year level and sex

Male
1styear (n=167) 2nd year (n=108) 3rd year (n=154) 4th to 5thyear p-value
(n=122)
Height 1.67 +0.06 1.68 +0.06 1.67 +0.06 1.69 +0.07 0.03*
Weight 66.50 +14.27 67.46 + 13.75 69.80 +15.01 69.80 + 15.55 0.13
Body mass index 23.78 + 4.66 23.83 +4.27 24.87 +4.79 24.29 + 4.69 0.15
Waist 80.70 +11.83 84.71 + 28.71 103.56 + 21.15 84.49 +12.60 0.39
Circumference
Female
1styear (n=178) 2nd year (n=218) 3rd year (n=182) 4th to 5thyear p-value
(n=272)
Height 1.55 +0.06 1.55 +0.06 1.55 +0.06 1.56 + 0.05 0.28
Weight 54.88 + 10.28 5490 + 13.76 54.92 +12.07 57.40 + 14.43 0.08
Body mass index 22.80 +4.07 22.70 +4.53 22.70 + 4.53 23.49 + 547 0.22
Waist 76.68 +21.89 75.81 +10.50 76.74 + 10.84 77.22 +15.35 0.79
Circumference
Table 3: Comparison of physical activities by sex
Total (n=1401) Male (n=551) Female (n=850) p-value
Participated in Vigorous 755 (53.89) 369 (66.97) 386 (45.41) <0.01*
physical activities (n,%)
e Days (mean + 242 +1.56 2.76 + 1.58 2.10+1.49 <0.01*
SD)
e  Duration, 119.52 + 70.70 122 +70.97 117 +70.45 <0.01*
minutes (mean +
SD)
e Vigorous MET- 2252.77 + 2789.81 2544.07 + 2863.88 1974.30 + 2691.45 <0.01*
min/week (mean
+5SD)
Participated in moderate 1080 (77.09) 436 (79.13) 644 (75.76) 0.14
physical activities (n,%)
e Days (mean + 4,59 + 2.05 444 +2.06 4.69 + 2.04 0.83
SD)
e Duration, 99.82 +118.69 106.02 + 108.55 95.04 + 124.87 <0.01*

minutes (mean +
SD)
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e Moderate MET- 1834.97 + 2980.64 1945.59 + 2721.02 1749.45 + 3167.34 <0.01*
min/week (mean
+5D)
Participated in walking 1356 (96.79) 535 (97.10) 821 (96.59) 0.60
activities (n,%)
e Days (mean + 6.19 +1.37 6.24 +1.30 6.17 +1.42 0.39
SD)
e  Duration, 82.72 + 135.63 94.26 + 152.82 74.17 +120.79 <0.01*
minutes (mean +
SD)
e  Walking MET- 1125.67 + 2480.38 1384.98 + 2791.43 956.69 + 2240.42 <0.01*
min/week (mean
+5D)
Sitting duration/day, , 455.87 + 249.96 433.97 + 226.81 470.47 + 263.48” 0.08
minutes (mean + SD)
Table 4: Comparison of physical activity by year level per gender
All
1styear 2nd year 3rd year 4th to 5thyear p-value
(n=345) (n=326) (n=336) (n=394)
Participated in Vigorous 229 (66.38) 223 (68.40) 154 (45.83) 149 (37.82) <0.01*
physical activities (n,%)
e Days (mean + SD) 241+154 182 +1.21 3.06 +1.88 2.68 +1.39 <0.01*
e  Duration, minutes 119.37 + 74.51 128.96 + 52.96 121.39 + 84.33 103.42 +70.57 <0.01*
(mean + SD)
e  Vigorous MET- 2151.79 + 1781.70 + 3148.05 + 2187.65 + <0.01*
min/week (mean 2583.05 1866.85 3811.37 2817.68
+5SD)
Participated in moderate 295 (85.51) 252 (77.30) 257 (76.49) 276 (70.05) <0.01*
physical activities (n,%)
e Days (mean + SD) 4.55+2.07 449 +2.21 467 +1.84 4.63 +2.08 0.02*
e  Duration, minutes 105.74 + 131.07 96.19 + 80.36 108.32 +126.48 88.78 + 125.74 <0.01*
(mean + SD)
e Moderate MET- 1931.22 + 1497.91 + 2092.34 + 1787.13 + <0.01*
min/week (mean 3236.20 1787.26 3147.70 3359.91
+5D)
Participated in walking 339 (98.26) 318 (97.55) 318 (94.64) 381 (96.70) 0.04*
activities (n,%)
e Days (mean + SD) 6.20 +1.34 6.28 +1.29 6.15+1.38 6.14 +1.47 0.40
e  Duration, minutes 85.08 + 153.23 78.87 +117.73 79.44 +125.10 86.63 + 142.05 0.92
(mean + SD)
e  Walking MET- 1122.23 + 1038.65 + 1144.63 + 1185.53 + 0.98
min/week (mean 2515.10 2167.95 2430.64 2729.77
+5D)
Sitting duration/day, 470.81 + 256.50 442.59 + 22392 474.44+280.37 438.85+236.70 0.44
minutes (mean + SD)
Male
1styear 2nd year 3rd year 4th to 5thyear P value
(n=167) (n=108) (n=154) (n=122)
Participated in Vigorous 133 (79.64) 79 (73.15) 87 (56.49) 70 (57.38) <0.01*
physical activities (n,%)
e Days (mean + SD) 2.20 +1.82 1.71 +1.60 1.71+1.98 1.65+1.77 0.04*
e  Duration, minutes 98.2 + 81.04 97.02 +77.71 67.50 +91.51 55.53 + 64.51 <0.01*
(mean + SD)
e Vigorous MET- 2059.40 + 1775.56 + 1662.08 + 1205.90 + 0.10
min/week (mean 2779.42 2259.02 3240.02 1627.16
+5D)
Participated in moderate 148 (88.62) 86 (79.63) 118 (76.62) 84 (68.85) 0.22

physical activities (n,%)
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e Days (mean + SD) 3.82+2.37 3.59 + 2.65 3.38+2.56 3.17+2.75 0.62
e  Duration, minutes 91.74 + 115.08 86.76 + 89.63 79.60 +110.01 53.87 +89.89 0.04*
(mean + SD)
e Moderate MET- 1646.82 + 1425.35 + 1485.56 + 1128.79 + 0.29
min/week (mean 2786.54 2030.73 2551.60 2370.44
+5D)
Participated in walking 166 (99.40) 106 (98.15) 145 (94.16) 118 (96.72) 0.44
activities (n,%)
e Days (mean + SD) 6.30 +1.22 6.22+1.42 5.78 +2.00 5.94 +1.82 0.31
e  Duration, minutes 94.77 + 181.85 82.13 +100.31 86.53 + 148.09 95.62 + 141.00 0.76
(mean + SD)
e  Walking MET- 143291 + 1102.29 1337.79 + 1447.54 + 0.85
min/week (mean 2999.30 +1905.20 2977.83 2792.26
+5D)
Sitting duration/day, , 82 (52.90) 59 (34.71) 84 (46.41) 67 (29.39) 0.93
minutes (mean + SD)
Female
1styear 2nd year 3rd year 4th to 5thyear P value
(n=178) (n=218) (n=182) (n=272)
Participated in Vigorous 96 (53.93) 144 (66.06) 67 (36.81) 79 (29.04) <0.01*
physical activities (n,%)
e Days (mean + SD) 1.03 +1.33 1.01 +1.07 1.15+1.96 0.73 +1.36 <0.01*
e  Duration, minutes 57.72 +81.2 81.48 +72.72 43.43 +73.47 29.64 + 63.92 0.02*
(mean + SD)
e  Vigorous MET- 836.18 + 942.94 + 1257.36 + 657.50 + 0.65
min/week (mean 1623.37 1359.81 2977.83 2167.13
+5D)
Participated in moderate 147 (82.58) 166 (76.15) 139 (76.37) 192 (70.59) 0.21
physical activities (n,%)
e Days (mean + SD) 395+261 341+2.74 3.74 + 2.55 3.27+2.74 0.31
e  Duration, minutes 75.98 + 134.07 57.46 +73.18 75.43 + 124.62 56.44 + 116.00 0.34
(mean + SD)
e Moderate MET- 1419.49 + 844.13 + 1462.27 + 1102.83 + 0.33
min/week (mean 134.07 1357.24 3026.61 2969.03
+5D)
Participated in walking 173 (97.19) 212 (97.25) 172 (95.05) 263 (96.69) 0.52
activities (n,%)
e Days (mean + SD) 5.90 +1.80 6.08 +1.69 5.86 +1.87 594 +1.82 0.27
e  Duration, minutes 69.00 +103.92 71.78 + 123.73 65.64 +91.46 75.44 + 138.99 0.45
(mean + SD)
e  Walking MET- 79293 + 969.00 + 867.99 + 1011.35 + 0.43
min/week (mean 1866.94 2260.31 1695.00 2640.75
+5SD)
Sitting duration/day, , 73 (47.10) 111 (65.29) 97 (53.59) 161 (70.61) 0.02*

minutes (mean + SD)

Discussion

It is important to monitor key NCD risk factors
and their determinants to curb the future burden
of chronic diseases. Due to the increasing
importance of NCDs in low- and middle-income
countries, knowledge and a detailed
understanding of their underlying risk factors in
these countries are of great importance.!8 This
paper presents the first known information on
the physical activity participation of university
college students, who reflect a large part of
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emerging adults in the Philippines. “Emerging
adulthood” is typically defined as 18-25 years of
age which is marked by important transitions
such as leaving home and increasing autonomy
in decision-making; however, at the same time,
adult responsibilities such as financial
independence and residential and employment
stability are in constant flux.19 This is also the
stage where individuals enter the university
which is a less restrictive environment compared
to secondary schooling. The demands of studying
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are often more intense since the choice of a
collegiate course will dictate their future careers.
A great percentage of these individuals live away
from home and stay in dormitories. Because of
these factors, there are numerous changes
including physiologic, psychological and lifestyle
behaviors that occur during emerging adulthood
that may have a strong influence on the
development of lifestyle diseases. Several
findings in this paper require further
investigation.

Findings show that the majority of female college
students are considered to be inactive, whilst in
terms of PA classification, a greater number of
male college students engage in vigorous
physical activity while more female college
students engage in moderate physical activity.
Several researches have reported similar results,
wherein males are more likely than females to be
engaged in vigorous physical activity.2021,22,23,.24
Beville et al. showed that in terms of sports
participation, 67% of males participated in
sports, whereas only 26.4% of female students
participated in sports.2s They also reported that
a subgroup of college students whose were at
greatest risk for physical inactivity are college
females; with more college females than males
reporting no days of moderate-intensity aerobic
exercise for at least 30 minutes per week and no
days of vigorous-intensity aerobic exercise for at
least 20 minutes per week (26.1% vs. 23.3%j;
44.2% vs. 33.3%, respectively).26 Other authors
have contradicted these findings. In a study
conducted by Pedisic et al., there were no
significant differences in physical activity of both
sexes observed during studies conducted among
students from Croatia.2’” Females obtained an
overall value on the level of 45.1-54.1

MET /hour/ week, while males obtained 49.3-
58.7 MET /hour/week. In the case of students
from South Africa, no significant differences in
individual levels of activity were also found
between males and females.28

Comparing moderate and vigorous physical
activity engagement across year levels,
significant differences can be observed. The
pattern of involvement in moderate to vigorous
physical activity declined from 1st year to 2nd
year, increased in the 3rd year and decreased
again in the 4t year. Based on this pattern of
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participation, 3rd year college students were seen
to have the greatest percentage of participation
in both moderate and vigorous physical activity.
1st year male college students reported the
highest frequency and duration when
participating in vigorous physical activities. On
the other hand, 2nd year female college students
had the highest frequency and duration when
participating in vigorous physical activities. The
same was seen in terms of PA categories across
year level with the 4th to 5th year college students
considered to be inactive, 2nd year to be
minimally active and the 3rd year to be active. In
a study by Haase et al. in 2004, increasing age
was found to be associated with increased odds
to be physically inactive. This is consistent with
findings observed in previous international
comparative studies from predominantly high-
income countries and could reflect the general
decrease in physical activity with age.2? In terms
of walking activities and sitting duration, no
significant difference was seen across year levels
in this study.

The Centers for Disease Control and Prevention
(CDC) assert that many adult Americans do not
meet the national guidelines for aerobic physical
activity, and muscle-strengthening physical
activity.30 Likewise, a large number of American
college students are not engaging in adequate
amounts of PA.3! Findings from the American
College Health Association-National College
Health Assessment indicate that 23.4% of college
students reported no days of moderate-intensity
cardiovascular or aerobic exercise of at least 30
minutes, and 38.4% reported zero days of
vigorous-intensity physical activity of at least 20
minutes in the last 7 days.30

Significant differences were seen in this study in
terms of sitting habits, with the 4th to 5th year
college students having the longest time sitting
down The sitting duration of college students
ranged from 430 mins/day to almost 500 mins/
day, which are higher values compared to the
findings of other studies on this topic. Bergier in
2015, found students spend 300 mins/day, on
average, in a sitting position where the most
popular leisure activities were watching
television, playing computer games, and using
the Internet.22
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CONCLUSIONS

This research showed that a greater percentage
of male college students engaged in vigorous
physical activity. On the other hand, more female
college students engaged in moderate physical
activity. Checking the physical activity
participation per year level, 2nd year college
students were seen to have the greatest
percentage of participation in vigorous physical
activity while the 1st year college students had
the greatest percentage of participation in
moderate physical activity. 3rd year college
students were the most frequent, had the longest
duration and had the highest METS achieved in
both these categories of physical activity
intensities. In terms of walking activities and
sitting duration, no significant difference was
seen in frequency, duration and METs-min/week
across year levels.

[t is important to engage in physical activity on a
daily basis. Appropriate physical activity assists
young people to develop healthy musculoskeletal
tissues, cardiovascular system, neuromuscular
awareness and maintain a healthy body weight
and composition. It has also been associated with
psychological benefits in young people by
improving control over anxiety and depression,
good self-perception and expression, as well as
avoidance of tobacco, alcohol and drug use.

Limitation of the study. The study was
conducted at only one university. Given the huge
student population and diversity of students in
terms of income across the Philippines, this
paper may not be representative of the whole.

As the method used in this study is cross-
sectional, it only describes a phenomenon in a
specific time and does not show cause and effect,
therefore a longitudinal study is warranted.
Although reportedly reliable and valid, the IPAQ
is self-administered, and not objective and
therefore may exhibit recall bias.
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