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Abstract

The purpose of this study was to investigate the correlation between health-related fitness (HRF) and the physical
activity (PA) level from web-based records in college students. The college students (N=221, 18.8£0.6 yr) were recruited.
Sedentary time, exercise mode, duration and rating of perceived exertion scale for 7 days were recorded. The body mass
index, sit-ups completed in 30 s and 60 s, standing long jump, sit and reach, and 800- or 1600-m run/walk were measured.
Spearman correlation and independent t-test were used for statistics. A level of 0=0.05 was set for significant on all
tests. The results showed that both PA and moderate intensity physical activity were significantly related to HRF, where as
cardiovascular endurance was not related. We suggested PA probably affect life movement but not cardiovascular endurance.
This study also indicated the correlation patterns were different in gender. The best strategies to promote HRF in college

students are to reduce the sedentary time for male and to increase PA intensity for female.
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Introduction

It is well established leisure-time physical activity
benefits health status. Regular physical activity decreases
the risk of developing cardiovascular disease, diabetes,
some cancers, obesity, osteoporosis, and other chronic
conditions (Vandelanotte, Spathonis, Eakin, & Owen, 2007).
To increase physical activity is a key element of health-
promotion strategies in many countries (Haase, Steptoe,
Sallis, & Wardle, 2004). Physical activity decrease is
a trend in all over the world. The reasons of physical
inactivity were different in various country or culture.
There was 19.7 % population of 13-17 yr to do moderate
intensity life style physical activity in Taiwan. Moreover,
regular physical activity further decreased after school life (Liou,
et al., 2005). Physical activity patterns during the young
adult years are likely to be the important influences on
habitual physical activity and, consequently, have significant
implications for long-term health outcomes (Malina, 2001;
Sparling, 2003). Late adolescence and early adult life
are critical periods of transition (Haase, Steptoe, Sallis,
& Wardle, 2004). Therefore, it is important to monitor
physical activity in young adults.

In the past, due to feasibility and cost constraints,
most epidemiologists have chosen to use questionnaires for
this purpose, and many such questionnaires are available
(Hallal, Victora, Wells, & Lima, 2003). However, there
has been an increase in the use of the internet to
gather, transform, and disseminate information in recent
years. Web-based can provide more advantages in
health promotion. And there is substantial evidence that
use of web-based interventions do improve behavioral
change outcomes. These outcomes included increasing

exercise time, increasing knowledge of nutritional status

and participation in healthcare, improving body shape
perception, and 18-month weight loss maintenance (Wantland,
Portillo, Holzemer, Slaughter, & McGhee, 2004). The
purpose of this study was to investigate the relationship
between health-related fitness and the physical activity
(PA) level from web-based records in college students.
This study would be referred for the e-health promotion

intervention in college environment.

Methods and Materials

Subjects and Study Design

The healthy-college students (N=221, 18.8£0.6 yr)
were recruited from general physical education course.
The characteristics of subjects were shown in Tablel.
Sedentary time, exercise mode, duration and rating of
perceived exertion scale (RPE) for 7 days were recorded
on the website. After one week later, the body mass
index (BMI), timed sit-ups (number completed in 30 s
and 60 s), standing long jump, sit and reach and 800-
and 1600-m run/walk were performed. Timed sit-ups (number
completed in 30 s and 60 s) measured abdominal
muscular strength and endurance. Standing long jump
measured explosive power of the legs. Sit and reach
measured lower-back/upper-thigh flexibility. The 800-
and 1600-m run/walk measured cardiovascular endurance.
Physical education teachers conducted the measurements
and testing. The protocols were described in detail
in a technical manual from the department of physical

education.
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Measurement

Physical activity record

Subjects used the ID number and password get into
the sedentary and physical activity system on the website
of Yu-Da College of Business. They record the sedentary
and physical activity for 7 days. The sleeping, eating,
reading, watching TV, and computer using time were
classified to sedentary time. The mode of physical
activity, duration and RPE were included in physical
The RPE score above 12 was defined

moderate intensity physical activity (MIPA). Mean of

activity record.

physical activity or sedentary time per day were calculated

in hours and minutes.

Health-related physical fitness testing

We followed the health-related physical fitness testing
manual guideline of Ministry of Education. The protocols
are as described in Huang & Malina (2007).

Body mass index (BMI)

Weight and height were obtained using a stadiometer
and digital. All instruments had been verified and
approved by the Taiwan Bureau of Standards, Metrology
and Inspection. Participants wore light clothes without
shoes. Height and weight were measured, and BMI was
calculated from the formula: weight (kg)/height’ (m’).

Timed bent-leg sit-ups: abdominal muscular strength and
endurance

Each subject lay supine on the mat with knees bent
and hands crossed on the chest. The technician held
the subject’s ankles firmly for support and maintained the
count. The subject’s elbows had to touch the knee with
the same side. After each upward movement, the two
sides of scapular returned to touch the mat, but the head
did not to touch it. The test was accounted the number
of sit-ups performed in 30 sec for abdominal muscular
strength and 1 min for abdominal muscular endurance.
In order to minimize error, more than two measurements
were taken in the standing long jump, bent-leg curl-ups

and sit-and-reach tests.

Standing long jump: leg’s muscle strength

Subjects stood at the starting line and were
instructed to jump horizontally forward as far as possible.
The width of two legs were small than that of two
shoulders. A preparatory crouch before take-off was
asked. The distance from the starting line to the heel of

the closest foot was recorded. Two trials were recorded,

and the better of the two was retained for analysis.

Modified sit and reach: flexibility

The test was scored as the most distant point (nearest
centimeter) reached with the fingertips on the ruler. The
device had a measuring scale, with 25 cm at the level
of the feet. Before the test, shoes were removed and
subjects were instructed to slowly reach forward with
their knees fully extended, as far as possible on the
scale. Two trials were recorded, and the better of the

two was retained for analysis.

Cardiovascular endurance: 800/1600-m run/ walks

The test was measured in minutes and seconds.
Adequate warm-up exercise was advised before the test.
When the investigator said, “go,” the subjects began the
800/ 1600-m run/walk. The subjects were instructed to
try to keep a steady speed and to finish the run as fast
as they could. Walking was permitted if a subject could

not keep running.

Statistical Analysis

All analyses were performed using SPSS version
10.0.7 (Chicago, IL). Data were expressed as mean =
standard deviation (SD). Spearman rank-order correlations
were used to examine the associations between different
activity levels reported from the website and health-related
fitness measured. Independent t-test was used to test the
results between male and female. A level of a=0.05 was

set for significance on all tests.

Results

Body mass index was significantly positive associated
with the time of 800/1600 m run/walk (Table 2).
Physical activity time was significantly positive associated
with time sit-ups and sit and reach performance. In
addition, we observed the MIPA time was also
significantly positive associated with standing long jump
performance. For male subjects, sedentary time was
significantly negative associated with standing long jump,
timed sit-ups performance. For female subjects, we
observed BMI also significantly negative associated with
standing long jump. The time of physical activity was
positive associated with time sit-ups. The MIPA time
were positive timed sit-ups, sit and reach but negative
associated with 800/1600 m run/walk time.
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Health related fitness in male was better than in
female, except for sit and reach performance (Table
3). There were no difference between male and female
students in sedentary and PA time (Table 4). And, MIPA

was significantly higher in male than in female students.

Discussion

Health-related physical fitness include cardiovascular
endurance, abdominal muscular strength and endurance,
lower back flexibility, and body composition (American
Alliance for Health, Physical Education, Recreation and
Dance, 1980).
was that PA level was related to health-related fitness,

The first major finding of this study

except for the cardiovascular endurance. It is commonly
assumed that a high level of habitual physical activity
is associated with higher levels of physical fitness in
children, adolescents and adults (Ekelund et al., 2001;
U.S. Department of Health and Human Service, 1996).
The study showed that the over 72 minutes a week of
moderate activity benefit the health (Church, Earnest,
Skinner, & Blair, 2007). It does provide important
information on the dose of physical activity in order to
improve physical fitness. Our study showed that body
mass index was significantly positive associated with the
time of 800/1600 m run/walk. It indicated the higher
BMI with lower cardiovascular endurance. BMI is a
factor that significantly affects the physical fitness of
children, adolescents, and adults (Huang & Malina, 2007).
The overweight/obese youngsters tend to have poorer
cardiovascular endurance than the normal weight group.
Furthermore, the overweight/obese and unfit group had a
greater risk of hypertension than other groups (Chen, Fox,
Haase, & Wang, 2006).

We observed that the MIPA time was significantly
positive associated with muscle strength in leg. The
people selected intensities during the year which regressed
toward a common intensity level accompanied by a mean
daily exercise RPE of 11.7 to 13.1 (somewhat hard)
either in home based program or structure program. The
RPE at moderate intensities typically approximates 12-14
(ACSM, 1998; Howley, 2001). Therefore, the RPE scale
above 12 was defined as moderate exercise intensity in
this study. Jump tests, either a vertical jump test or a
standing broad jump test have been widely used in young
people for assessing explosive strength. Study had shown
an increased level of muscular fitness was associated
with a lower CVD risk score (Ortega, Ruiz, Castillo, &
Sjostrom, 2007).

However, we didn’t observe the correlation between
PA and cardiovascular endurance in all subjects. Previous
studies showed that the relationship between activity and
fitness is better in adults than in children and adolescents
(Malina, 2001). The related habitual physical activity to
aerobic fitness in adolescents, conflicting results have been
reported (Armstrong, Williams, Balding, Gentle, & Kirby,
1991; Boreham, Twisk, Savage, Cran, & Strain, 1997,
Katzmarzyk, Malina, Song, & Bouchard, 1998).

The study showed the correlations between indicators
of physical activity and measures of fitness are low to
moderate in adolescents or in child (Aaron et al.,, 1993;
Katzmarzyk, Malina, Song, & Bouchard, 1998). For most
individuals, increase in physical activity would increase
in physical fitness, although the amount of adaptation in
fitness to a standard exercise dose varies widely and is
under genetic control (Blair, Cheng, & Holder, 2001).
There is strong evidence for considerable heterogeneity in
the responsiveness to regular physical activity. —Familial
factors also contribute significantly to variability in
training response (Bouchard & Rankinen, 2001). We
suggested PA probably affect life movement but not in
cardiovascular capacity. Beside, it was to note that there
was significantly negative correlation between MIPA and
cardiovascular endurance in female students. Activity
energy expenditure was significantly and positively related
to VO2 peak in female students (Ekelund et al., 2001).
The relationship between MIPA and cardiovascular was
probably caused to female students have the lower MIPA
level (Table 4). When people increase the MIPA, it is
effective to enhance the cardiovascular endurance.

The second major finding was the different
correlation patterns in gender. For male students, the
sedentary time was significantly related with muscle
strength and endurance in leg and abdominal (Table 3).
Physical activity time and intensity were significantly
related with all of health related fitness items in female
students. Moreover, health related fitness in male
was better than in female, except for sit and reach
performance. The study indicated that men presented
higher activity levels than women in terms of moderate-
intensity, vigorous-intensity and total leisure-time physical
activity practice (Azevedo, et al., 2007). Our results
agree with previous study. This study indicated male
did MIPA significantly higher than in female, although
there were no differences between male and female in

sedentary and physical activity time (Table 4). Therefore,
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we suggested the mode of activity and intensity would be
important factors to affect the correlation patterns. It was

necessary to supply different strategies for different gender.

Promoting physical activity may be a successful
intervention against the epidemic of adult inactivity in
school (Azevedo, Aratdjo, Cozzensa, Silva, & Hallal,

2007). Earlier and continued intervention will be
necessary to offset these declines in physical activity
throughout adolescence and adulthood (Caspersen, Pereira,
& Curran, 2000).

order to plan intervention to increase the student level of

Our results can be used as makers in

physical activity. — Furthermore, intervention might focus

on different aspects, depending on the gender.

Table 1. Subjects Characteristics.

Parameter Male (n=116) Female (n=105)
Age (years) 188 + 07 188 + 06
Height (cm) 1723 + 48 1593 + 55
Weight (kg) 684 + 130 555 + 111
Body Mass Index 27 + 48 218 + 39

Data are mean + SD

Table 2. Correlation between Health-related Fitness and Physical Activity Level.

Variable BMI Sedentary PA. MIPA
(hr/day) (min/wk) (min/wk)
800/1600 m run/walk (min, sec)
All subjects 022" 0.04 0.09 0.03
Male 0.29% 0.13 -0.02 022
Female 0.33%* -0.20 -0.11 -0.34%*
Standing long jump (m)
All subjects -0.08 0.16 0.13 026"
Male -0.21 -0.27* -0.03 0.04
Female -0.21% 0.18 0.03 0.18
Timed sit-ups (times/30 sec)
All subjects -0.01 -0.17 032" 027"
Male 0.04 -0.39% 0.14 -0.04
Female -0.10 0.14 0.30%* 0.31%*
Timed sit-ups (times/60 sec)
All subjects -0.07 0.02 026" 028"
Male -0.12 -0.28% 0.17 0.02
Female -0.11 0.05 0.22% 0.29%*
Sit and reach (cm)
All subjects 0.05 0.12 0.19 029"
Male 0.10 0.00 0.38** 0.33*
Female 0.03 0.23* 0.13 0.34%*

Significant correlation was reached between paired variables (* p<0.05, ** p<0.01).

BMI, Body mass index; PA physical activity; MIPA, moderate intensity physical activity (above RPE 12).
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Table 3. Comparison of Health-related Fitness between Male and Female.

Timed sit-ups

Timed sit-ups

BMI Standing 1 j Sit and h

anding long. jump- (m) (times/30 sec) (times/60 sec) it and reach (cm)

Male 227 + 48 24 £ 19 ° 233 + 47 ° 408 + 89 ° 256 + 112 °
Female 218 + 30 1502 168 + 44 297 = 87 291 + 99

Data are means + SD. * Significantly different from the female group (p<0.05).

Table 4. Comparison of Physical Activity between Male and Female.

Sedentary PA MIPA
(hr/day) (min/wk) (min/wk)
Male 18.8 + 43 1268 + 192.6 1256 + 1877 °

Female 177 £ 34 879 + 1489

586 = 92.1

PA physical activity; MIPA, moderate intensity physical activity (above RPE 12). Data are means + SD.

* Significantly different from the female group (p<0.05).
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