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Abstract
This study was conducted to compare the health-related fitness between male students of Exercise and Sports
Science program and students of other programs in School of Health Sciences, Universiti Sains Malaysia,
Kelantan. Forty six undergraduate students in School of Health Sciences, Universiti Sains Malaysia, Kelantan
aged 20-32 years participated in the study. They were categorized into two groups which were Exercise and
Sports Science group (n=23) and other programs (n=23). Anthropometric measurement (height, weight, body
mass index (BMI), blood pressure, resting heart rate, fat percentage, muscle percentage) and health-related
fitness assessment (1- min push-up, 1- min sit-up, sit and reach test, handgrip strength test, back and leg strength
test, 20 m multistage shuttle run test) of both groups were compared by using Independent T-test. The results
showed that there were significant differences between Exercise and Sports Science group and other programs
group in muscle endurance (1 min push-up, 1 min sit-up) (p<0.05) and cardiorespiratory fitness (20 m Multistage
shuttle run test) (p<0.05). As conclusion, this study found that Exercise and Sports Science students have higher
level of cardiorespiratory fitness and muscle endurance compared to the students of other programs but there
were no differences in muscle strength, flexibility and body composition.

Keywords: Health-related fitness, cardio respiratory fitness, muscle strength, muscle endurance, flexibility, body
composition.

1.0 Introduction
Physical fitness is defined as a set of attributes or characteristics that people have or achieves related to the ability
to perform physical activity (Carpersen et al., 1985). Physical fitness can be described in terms of health-related
fitness and skill-related fitness (Ganley et al., 2011). Health-related fitness has been defined by the President’s
Council of Physical Fitness as consisting of those specific components of physical fitness that have a relationship
with good health. The health-related fitness components include cardiorespiratory fitness, body composition,
muscle strength, muscle endurance and flexibility (ACSM, 2010).
Regular participation in moderate and vigorous levels of physical activity increases physical fitness and
preventing obesity in children (Ruiz et al., 2006). Research conducted by Blair et al. (1996) and Kampert et al.
(1996) indicated that physical fitness was inversely associated with mortality and morbidity. Higher level of
physical fitness appeared to delay all-cause of mortality primarily due to lower rates of cardiovascular disease and
cancer. Epidemiological evidence suggested that high level of cardiorespiratory fitness and physical activity were
associated with favorable metabolic risk profile in adults (Steele et al., 2008). Meanwhile, poor cardiorespiratory
fitness was not only associated with the metabolic syndrome but could also be considered features of the
metabolic syndrome (Lakka et al., 2003).
Physical fitness has been proposed as a powerful marker of health (Ortega et al. 2008). The evidence showed that
physical fitness and health-related fitness are the indicators of positive health state (Lamb et al., 1988). The
health-related physical fitness was used to determine the level of several health-related fitness components with
respect to chronological and biological age (Ortega et al., 2008).
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The validity and reliability of the health-related fitness assessment was widely documented (Ortega et al., 2008;
Ruiz et al., 2009). In Georgia’s fifth and seventh-grade students, the Georgia Youth Fitness assessment was
conducted to assess their health-related fitness levels. The results provided a baseline and guidance to public and
private leaders and decision makers (Powell et al., 2006).
As people started to realize the benefits and the importance of the health related assessment, many more healthrelated fitness assessments were used nowadays for many purposes such as the evaluation of physical
characteristics of a group either in sport or non-sport groups. For example, a health-related fitness assessment was
conducted on Western Australian Male Paramedic. The purpose of the investigation was to evaluate the physical
characteristics of a group of West Australian male paramedics (Chapman et al., 2007). The same research was
also conducted on students of the Physical Therapy program. The study began to establish physical fitness norms,
as these physical fitness norms became established, it then was possible to determine how the norms of physical
therapists and physical therapy students in comparison with established values (Sobush et al., 1983). Besides,
physical fitness can also be a major determinant of many diseases. Ruiz et al., (2007) employed physical fitness
assessment as a predictor to cardiovascular disease risk factors, events and syndromes.
Furthermore, the health-related fitness is also important for individual or group to know their health status and
tendency to get any diseases. There were many research conducted on many groups including student groups. A
research was performed on Sport Science students at Universiti Malaysia Sabah. The purpose of the research was
to determine the health-related fitness level of Sport Science students at Universiti Malaysia Sabah (Fauzee et al.,
2010). The same research was carried out on Physical and Education students at University of Toronto. The
results were compared with published information on physical education students from other nations (Sherpard
and Pimm, 1975). In many research conducted so far, there were no evidence to prove that the health related
fitness of Exercise and Sports Science students is better than the students of other programs. Therefore, this
present study was done to compare the health-related fitness components between male students of Exercise and
Sports Science program and students of other programs in School of Health Sciences, Universiti Sains Malaysia,
Kelantan.

2.0 Material and Method
2.1 Participants
Forty-six male students of School of Health Sciences, mean ± SD age 22.54 ± 1.834 years, were recruited to
assess their health-related fitness components. They were categorized into two groups which were Exercise and
Sports Science group (n=23) and other programs group (n=23). Individuals were excluded from the study if they
had acute heart disease, or any chronic disease such as hypertension (>140/90mmHg), diabetes mellitus, renal
failure, heart disease or any medical problems.
2.2 Study Procedures
Before starting the testing, the subjects were briefed about the nature and risk of testing protocols. Each subjects
signed an informed consent form. The study was approved by the research ethics committee (Human) of
Universiti Sains Malaysia.
2.3 Anthropometric measurement
After recruitment, height, weight, fat percentage, muscle percentage, body mass index (BMI), resting heart rate
and blood pressure of the subjects were taken. Resting heart rate and blood pressure of the subjects were
measured using Omron Automatic Pressure Monitor (SEM1 - Model) and the height of the subjects were
measured by using Body m 406 (SECA). While theweight, fat percentage, muscle percentage and BMI of the
subjects were measured by using Bioelectrical Impedance Analysis (BIA). The measurements were also done in
previous study (Kabir et al., 1995).
2.4 Health-related fitness measurement
2.4.1 Muscle strength
The muscle strength of the subjects were measured by using Handgrip Strength Test and Back & Leg Strength
Test.
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2.4.1.1 Handgrip strength test
Handgrip dynamometer was used to conduct handgrip strength test of the participants. The test has been
conducted according to previous research (Bansal, 2008). Each subjects were demonstrated on the use of the
instrument by the administrator prior to testing. The subjects were coached to be in a standing position, arms
extended straightly at their side, not touching their body. The subjects then were asked to squeeze the
dynamometer with as much force as possible, being careful to squeeze only for each measurement. The test was
done three times alternately for both hands. The highest score was recorded in the correct form.
2.4.1.2 Back and leg strength test
Back and leg dynamometer was used to conduct the back and leg strength test of the participants. The test has
been conducted according to previous research (Koley et al., 2010). The test was conducted when the subjects
stood on the base of the dynamometer with the chain handle in both hands which were already detached from the
dynamometer. Then, the subjects bent the upper part of the body at the hip 30° forward and while this position
was maintained, the chain was fixed without slack, to the dynamometer. Once this was done, the subjects then
with all strength pulled the chain attached to the dynamometer. The score of the back and leg strength was read
from the scale. The test was done three times and the best score was recorded in the correct form.
2.4.2 Muscle endurance
The muscle endurance of the subjects was assessed by using 1-Min Push-up and 1-Min Sit-up Test. The validity
and reliability of push-up and sit-up test were widely documented (Ortega et al., 2008).
2.4.2.1 1- Min push-up test
This test measures muscular endurance of the upper body (anterior deltoid, pectoralis major, and triceps). The
hands of the subjects were placed slightly wider than shoulder width apart, with fingers pointing forward. The
administrator was placed one fist on the floor below the subject’s chest. Starting from the up position (elbow
extended), the subjects kept the back straight at all times and lowered the body to the floor until the chest touches
the administrator’s fist. Subjects then returned to the up position and this was counted as one repetition. Resting
could be done only in the up position. The total number of correct push-up in 1 min was recorded as the score.
2.4.2.2 1- Min sit-up test
This test measures abdominal muscular endurance. The subjects started by lying on the back, knees bent, heels
flatted on the floor. Arms were crossed on chest with hands on the opposite shoulders. The buttocks remained on
the floor with no thrusting of the tips. A partner holds the feet down firmly. Then, the subjects performed as many
correct sit-ups as possible in one min. In the up position, the subjects touched the elbows to the knees and then
returned back until the shoulder blades touched the floor. Any resting was done in the up position. Neck of the
subjects remained in the neutral position. The total number of correct sit-ups in 1 min was recorded as the score.
2.4.3 Flexibility
Flexibility of the subjects were measured using Sit and Reach Test. This test was widely used in many previous
researches (Saint-Maurice et al, 2015) and has been validated by Lemmik et al. (2003) and Mayorga-Vega et al.
(2014). By using a sit and reach box, the subjects sat on the floor with legs together, knees extended and soles of
the sheet placed against the edge of the box. Then, the subjects were instructed to reach forward slowly and as far
as possible along the top of the box while keeping their two hands parallel and to hold the position for
approximately two second. The test was done three times and the most distant point on the box contacted by the
subjects’ finger tips were recorded in the appropriate and correct way.
2.4.4 Cardiorespiratory fitness
The cardiorespiratory fitness of the subjects were assessed using 20 m Multistage Shuttle Run test. The test has
been conducted according to previous research (Zaqout et al. 2016). Reliability and validity of this test for
determining the VO2max among children and adolescent has been widely documented (Leger and Lambert, 1982;
Leger et al., 1988; Ahmaidi et al., 1993; McNaughton et al., 1998; Mayorga-Vega et al., 2015). In Asia, the
validity of 20 m multistage shuttle run for predicting VO2max of adult Singaporean athletes has been accepted in
general (Sproule et al., 1993). For the location of the multistage shuttle run test, it was performed at a large space
situated at the School of Medicine, Universiti Sains Malaysia, Kelantan. The test consisted of progressive
increases in running speed over 20 m distance with the running velocity for each 20 m distance dictated by
audible ‘beep’.
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Each subject was required to complete the 20 m distance before each audible ‘beep’ occurred, turn 180° and again
complete the 20 m in the opposite direction before the next audible ‘beep’. This scenario was repeated by the
subjects until exhausted which was defined by the inability of the subjects to cover the 20 m distance before an
audible beep on two consecutive occasions.
2.5 Statistical analysis
Data were statistically analysed using the statistical software SPSS version 25.0. Independent T-test was
performed to determine the significance of the differences between the two groups. The statistical significance
was accepted at p<0.05. All the data were expressed as mean ± standard deviation (SD).

3.0 Results and discussion
Participants’ anthropometric data
The anthropometric measurement of the participants was conducted to measure their body weight, height, body
mass index (BMI), fat percentage, muscle percentage and resting heart rate. The anthropometric data of the
participants are shown in Table 1.
Table 1.Anthropometric data of the participants
Variables
Exercise and Sports Science group Other programs group
n
23
23
Age (years)
22.70 ± 2.44
22.39 ± 0.94
Body Weight (kg)
65.16 ± 11.23
64.74 ± 11.56
Height (cm)
168.90 ± 6.10
170.15 ± 5.14
BMI (kg.m-2)
22.71 ± 2.93
22.20 ± 3.20
Fat (%)
16.71 ± 5.13
18.27 ± 5.01
Muscle (%)
36.82 ± 5.33
35.03 ± 1.96
Resting Heart Rate (bpm) 69.09 ± 8.51
71.04 ± 10.50
Values were presented as mean ± SD.
The health-related fitness assessment of the participants was conducted after anthropometric measurement. The
results of health-related fitness components are shown in Table 2.
Table 2.The health-related fitness components of the participants
Variables
Exercise and Sports Science Other programs group (n=23)
group (n=23)
Mean
Standard deviation
Mean
Standard deviation
(SD)
(SD)
Multi-stage shuttle run test VO2max 41.44* ±5.98
33.21
±2.83
(mL.kg-1.min-1)
Push-up (repetition min-1)
40.91* ±15.40
26.17
±10.12
Sit-up (repetition min-1)
44.78* ±7.43
36.00
±13.05
Hand-grip right (kg)
45.17
±9.18
41.48
±7.45
Hand-grip left (kg)
41.78
±8.09
37.22
±9.01
Back & Leg (kg)
153.39 ±30.45
143.48
±31.13
Flexibility (cm)
11.41
±7.78
10.02
±9.32
*There was significant differences between two groups (p<0.05)
Table 3.Normative data of health-related fitness components (McArdle and Katch, 2001)
Variables
Very Poor
Poor
Normal
Good
Multistage shuttle run
≤24.9
25.0 – 33.9
34.0 – 43.9
44.0 – 52.9
VO2max (mL.kg1-.min-1)
Push-up (repetition min-1)
<30
31 – 34
35 – 38
39 – 42
Sit-up (repetition min-1)
<30
31 – 34
35 – 38
39 – 42
Hand-grip (kg)
<37
38 – 42
43 – 50
51 – 56
Back & Leg (kg)
<118
119 – 138
139 – 165
166 – 185
Flexibility (cm)
<2
3–9
10 – 16
17 – 23
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Very Good
≥53.0
>43
>43
>57
>186
>24
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This study focused on health-related fitness among university undergraduate students. In the present study, we
found that the students of Exercise and Sports Science have higher values in all health-related fitness components
(cardiorespiratory fitness, muscle strength, muscle endurance, flexibility, and body composition) compared to the
students of other programs and the observed differences were found significant in cardiorespiratory fitness and
muscle endurance only.
In anthropometric data, several parameters were used to compare between both groups such as height, body
weight, body mass index (BMI), fat percentage, muscle percentage and resting heart rate. The mean height of
Exercise and Sports Science group and other programs group were 168.9 ± 6.10 cm and 170.15 ± 5.14 cm
respectively (Table 1). It means height of the Exercise and Sports Science group was 1.25 cm shorter than other
programs group. But by comparing the male students of Physical Therapy in a sectarian Midwestern university,
their students were 7.62 cm taller than the students of Exercise and Sports Science program (Sobush et al., 1983).
From that comparison, we can see the differences in physical appearances between Asian and European students
whereby Asian students were shorter than Europe students.
Meanwhile in the body weight parameter, results showed that the Exercise and Sports Science group was heavier
than other programs group where their body weights were 65.16 ± 11.23 kg and 64.74 ± 11.56 kg respectively
(Table 1). Even though the Exercise and Sports Science group was heavier than other programs group, there was
no significant difference between both groups. By comparing the mean weight of students of the Exercise and
Sports Science group and other program group to the students of Physical Therapy in a sectarian Midwestern
university, the mean weight of both groups were lighter than the students of Physical Therapy (Sobush et al.,
1983). Basically, the body weight was directly proportional to the height of a subject. Taller people will have a
higher value of body weight but it does not necessarily mean that people who have higher value of body weight
are classified as obese people. The excess of body weight can be verified using BMI classification. The BMI
classified body weight into underweight, normal or overweight (Shiwa et al., 2004). According to Shiwa et al.
(2004), the normal range of body mass index (BMI) was between 18.5 - 24.9 kg.m-2. This study found that the
BMI’s category for both group were normal but the value of BMI for Exercise and Sports Science group was
slightly higher than other programs group. Even though the Exercise and Sports Science group has higher value of
BMI than other programs group, their fat percentage was less compared to their counterpart. It means that the
BMI parameter was not a precise parameter to determine the degree of obesity but it was accurate to determine
the excess of body weight. An individual who has high value of BMI will not necessarily obese person. It was
because the weight was influenced by muscle mass and skeletal. Therefore, in this present study, fat percentage
was used as parameter in order to verify the degree of fatness of the subjects. Basically, when the fat percentage
was higher, the muscle percentage was usually lowered. The same pattern of result was found in this study in
which lower muscle percentage had been recorded when fat percentage was high. The fat percentage of Exercise
and Sports Science group was lower than other programs group even though they have higher body weight.
In this study, resting heart rate (Table 1) of each subject was also measured. Resting heart rate was used to
determine the health status and to obtain an approximation of the subjects’ maximum heart rate. Generally, a low
resting heart rate indicates that the person has good cardiorespiratory fitness because the heart does not need to
work hard to pump and supply blood throughout the body. Typically, resting heart rate in healthy adults was 6080 bpm. Resting heart rates below 60 bpm were referred to as bradycardia and rates above 100bpm were referred
to as tachycardia (American Health Association, 2010). However, note that conditioned athletes have resting heart
rates below 60 bpm. This present study showed that the resting heart rates of both groups were healthy.
The most important health-related fitness component is cardiorespiratory fitness. Cardiorespiratory fitness reflects
the overall capacity of the cardiovascular and respiratory systems and their ability to carry out prolonged exercise
(Taylor et al., 1955). It has been considered as a direct measure of the physiological status of the person (Ortega
et al., 2008) and as a predictor of mortality in men (Laukkanen et al., 2001). The most valid and reliable measure
of cardiorespiratory fitness was maximum oxygen consumption (VO2max). The finding in this study showed that
the VO2max of Exercise and Sports Science group was significantly higher than other programs group (p<0.01)
(Table 2). By comparing the VO2maxof both groups to the standard norm, the Exercise and Sports Science group
was classified as normal and other programs group as poor in which the VO2max of both groups were 41.44 ± 5.98
ml.kg-1.min-1 and 33.21 ± 2.83 ml.kg-1.min-1 respectively (Table 3). Therefore, both groups needed to improve
their cardiorespiratory fitness in order to maintain and gain health benefits.
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The previous finding proved that higher levels of cardiorespiratory fitness was associated with higher levels of
habitual physical activity and a reduction in all causes of mortality whereas low levels was associated with an
increased risk of cardiovascular disease and premature death (Blair et al., 1996). High cardiorespiratory fitness
during childhood and adolescent has been associated with a healthier cardiovascular profile during this year
(Mesa et al., 2006). Among males in the United States Navy, a relatively higher level of cardiorespiratory fitness
was associated with higher levels of health related quality of life (HRQL) (Sloan et al., 2009). The inverse
relationship was noted between cardiorespiratory fitness and carotic atherosclerosis (Raurama et al., 1995) and
prevalence of carotid atherosclerosis in hypertensive men (Jae et al., 2007). According to Lakka et al. (2001),
good cardiorespiratory fitness was associated with slower progression of early atherosclerosis in middle-aged
men. This finding was important to evaluate cardiorespiratory fitness and estimate their future risk for
atherosclerosis because the research was accentuated at middle-aged men. Besides, Cohort study of fitness and
digestive cancer mortality observed an inverse association between cardiorespiratory fitness and risk of mortality
from colon, colorectal, and liver cancer (Peel et al., 2009). Furthermore, other findings showed that lower
cardiorespiratory fitness was associated with an increased risk of any stroke and ischemic stroke (Kurl et al.,
2003) and cardiovascular disease (Carnethon et al., 2003) while the moderate and high cardiorespiratory fitness
was associated with a significant lower metabolic syndrome prevalence in adolescents (Janssen and Cramp, 2007)
and cancer mortality among men with pre-diabetes and diabetes (Thompson et al., 2008). In another study,
increased level of cardiorespiratory fitness blunts the inflammatory response in metabolic syndrome (Rana et al.,
2006) and low cardiorespiratory fitness was a predictor of mortality in men with Type-2 Diabetes (Wei, 2000).
Subjects who have high body weight performed at the low stage of 20 m multistage shuttle run test. This results
was supported by previous research which stated that cardiorespiratory fitness was lower in males and females
who were overweight than in those of normal weight (Pate et al., 2006). From the finding of this study, it was
strongly encouraged the students especially in other programme to improve their cardiorespiratory fitness in order
to gain health benefits and reduce the risk of many diseases.
In addition, a high level cardiorespiratory fitness is usually correlated with good muscle endurance (Zoeller et al.,
2005). Results of this present study showed the same pattern as the previous study in which groups that have high
value of cardiorespiratory fitness, score high value in muscle endurance test. The mean of push-up scores of
Exercise and Sports Science group was 40.91 ± 15.4 repetitions min-1 while the other programs group was 26.17 ±
10.12 repetitions min-1. The results showed that the mean of push-up scores of Exercise and Sport Science
students was higher than other programs students which thus shows a significant difference (p<0.05). By
comparing the standard norm of push-up, the Exercise and Sports Science group was classified as good and other
programs as very poor. Therefore, the students of other programs group need to get better muscle endurance of
upper body in order to avoid any health problem. The high level of musculoskeletal fitness was associated with
positive health status and low level of musculoskeletal fitness was associated with lower health status (Warburton
et al., 2001).The same pattern of result was shown in 1-min sit-up which the Exercise and Sports Science group
scored higher value than the other programs group (Table 2). The mean of sit-up scores of Exercise and Sports
Science group was 44.78 ± 7.43 repetitions min-1 while the other programs group was 36.0 ± 13.05 repetitions
min-1 and a significant difference was found between both groups (p<0.05). Based on the standard norm of sit-up,
the Exercise and Sports Science was categorized as very good and the other programs as normal (Table 3). The
abdominal muscle endurance was very important to health. According to Nourbakhsh and Arab, (2002), poor
abdominal muscle endurance was associated with lower back muscle pain. Improvement in abdominal muscle
strength have been shown to not only reduce low back pain but also to prevent injury reoccurrence in athletes
(Trainor and Trainor, 2004), and young adults (Arokoski et al., 2001). From this scenario, we can conclude that
the muscle endurance of Exercise and Sports Science students was better than other programs students.
Muscle strength was another component of health-related fitness. According to Metter et al. (2002), the skeletal
muscle strength was suggested as a predictor of all-cause mortality in healthy men and higher muscle strength was
inversely associated with incidence of metabolic syndrome in men (Jurca et al., 2005). Moreover, Ruiz et al.
(2008) found that muscle strength was inversely and independently associated with death from all known causes
and cancer. In this study, Handgrip Strength Test and Back and Leg Strength Test were used to assess the muscle
strength of the subjects. Handgrip strength test assessed the ability of hand and forearm muscle to produce
maximal isometric force in handgrip performance. The handgrip strength test was a widely used test in
experimental and epidemiological studies (Gonzales and Scheuermann, 2007; Gandhi et al., 2010). A research
showed that midlife handgrip strength is a predictor of old age disability (Rantanen et al., 1999).
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In adults, handgrip strength has been proposed as a possible predictor of mortality (Snih et al., 2002). AlfaroAcha et al., (2006) used the handgrip strength test as a predictor of cognitive function of older Mexican
American. Older Mexican Americans with reduced handgrip strength at baseline demonstrated a statistically
significant decline in cognitive function. By contrast, participants in the highest handgrip strength quartile
maintained a higher level of cognitive function. In our study, the mean of handgrip scores (right) of Exercise and
Sports Science group was found to be 45.17 ± 9.18 kg while the other programs group was 41.48 ± 7.45 kg (Table
2). The mean of handgrip scores (right) of Exercise and Sports Science group was higher than other programs
group. But there were no significant differences found between the Exercise and Sports Science group and other
programs group in muscle strength components (p>0.05). Based on standard norm of handgrip strength of right
hand, the Exercise and Sports Science group was graded as normal and other programs group as poor (Table 3).
This study recommends the students in both groups to maintain or increase their muscular strength by doing
resistance training or other exercise such as circuit training. A finding suggested that maintenance of muscular
strength throughout the lifespan may reduce the prevalence of functional limitations (Brill et al., 2000).
Similarly, the same pattern of result was shown in the left hand of handgrip performance. The mean of handgrip
scores (left) of Exercise and Sports Science group was 41.78 ± 8.09 kg while the other program group was 37.22
± 9.01 kg (Table 2). By referring to the standard norm, the handgrip strength of left hand of Exercise and Sports
Science group was classified as poor and other programs group as very poor (Table 3). Even the mean of handgrip
scores (left) of Exercise and Sports Science group was higher than other programs group, there was no significant
differences noted between both groups. Hence, the handgrip scores of both hands of Exercise and Sports Science
group was higher than other programs group. Besides, we can also generalize that most of the subjects were righthanded because the handgrip scores of the right hand was higher than the left hand in both groups. This result was
supported with the previous study which state that the dominant hand score higher value compared to nondominant hand (Incel et al., 2002).In the back and leg strength test, both groups performed at similar grades.
Based on the standard norm, both groups were categorized as normal (Table 3). The mean of back and leg scores
of Exercise and Sports Science group was found to be 153.39 ± 30.45 kg while the other programs group was
143.48 ± 31.13 kg (Table 2). Even though the mean of back and leg scores of Exercise and Sports Science group
was higher than other programs group, there were no significant differences between two group (p>0.05). From
these results, we can conclude that the muscle strength of Exercise and Sports Science students were stronger than
other programs students.
Another component of health-related fitness component is flexibility. Flexibility is defined as an ability of joints
and muscle groups to move freely through a full range of motion (ACSM, 2010). It significance to health is
underscored by the fact that decreasing hamstring flexibility was associated with risk factor for developing muscle
injuries in males professional soccer players (Witvrow et al., 2003) and poor trunk flexibility was associated with
arterial stiffening (Yamamato et al., 2009). In this study, the flexibility of the subjects was assessed by using sit
and reach test and the result showed that the mean of sit and reach scores of Exercise and Sports Science group
was 11.41 ± 7.78 cm while the other programs group was 10.02 ± 9.32 cm (Table 2). It means that the mean of sit
and reach scores of Exercise and Sports Science group was higher than other programs group but there was no
significant difference between the two groups as observed (p>0.05). By referring to the standard norm of
flexibility, the both groups were classified as normal (Table 3). Here, we may notice a trend that the flexibility of
Exercise and Sports Science students was better than students of other programs.
Some of the limitations presented in this study such as lack in population-specific normative. In Asia, there was
no standard normative of health-related fitness so far for university students even in the general population.
Besides, lack of involvement in sports and exercise in young male adult students and more particularly pertains to
the question of exercise adherence especially in Malay community. Furthermore, lack of adequate knowledge
with regard to the beneficial impacts of sports involvement. The occurrence of this scenario may be due to lack of
promotion and awareness program related with the beneficial impact of exercise.

4.0 Conclusion
At the end of this study we can conclude that the male students of Exercise and Sports Science were better than
the students of other programs in School of Health Sciences. The students of Exercise and Sports Science have
higher values in all health-related fitness components (cardiorespiratory fitness, muscle strength, muscle
endurance, flexibility, body composition) as compared to the students of other programs and the observed
differences were found significant in cardiorespiratory fitness and musculoskeletal fitness only.
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Future studies should compare between two specific groups in the same university and involved more subjects.
Other relevant variables such as skill related fitness components in term of speed, agility and motor control etc.
may be considered for future replicated research studies. Besides, it is proposed that these results may also be
used for the development of minimal entry requirement necessary for Exercise and Sports Science program. It
also can be a baseline and guidance for public and private leaders. Baseline measurement was useful in setting
individual goals and monitoring individual progress. Besides, this study can give knowledge and awareness to the
subjects about practicing an active lifestyle with exercise in order to improve physical fitness. Furthermore, the
data collected from this study can be used to establish a physical fitness norm for university students of Malaysia.
Nonetheless, more researches are required in future with regard to the other universities in Malaysia.
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