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Abstract
The purpose of this study is to compare the physical activity (PA), exercise time and Body Composition, Body
Mass Index (BMI), % Body fat (%BF) and aerobic fitness (VO2max) among students in the Faculty of Education
UKM Malaysia and Faculty of Education Sabha University Libya (SUL). Respondents drawn from both faculties
of education of the two institutions were of average age between 18-25 years. Four-site skinfold thicknesses and
Queen’s College Step Test (QCT) were used to determine the percentage body fat (%BF) and aerobic fitness
(VO2max) respectively. Physical activity pattern and health status were also assessed by means of the seven days
activity of self-reported questionnaire. The study showed a significant difference in terms of moderate (8.59
hrs/wk, 7.48 hrs/wk; t=-3.3, p=.001) and vigorous (4.3 hrs/wk, 6.3 hrs/wk; (t= -7.7, p= .000) time spent in
exercising. This also similar with scores for BMI (SUL: m = 22.2; UKM: m = 24.4) and %BF (SUL: m = 13.6%;
UKM: m = 16.3%) among students of both SUL (Libya) and UKM (Malaysia). However, analyses revealed that
there was no significant difference in VO2max between student-teachers of SUL and UKM (t= -.99, p = .324).
This study concludes that participants score an above average of 44 ml.kg
¹ .min ¯¹ that are considered as
being in good fitness and good health. Although SUL students scored lower BMI and less %BF than participants
from UKM who reported engaging more time in vigorous physical activity, SUL participants spent significant
time in moderate exercises. Lifestyle among student-teachers of UKM Malaysia and SUL Libya did not differ in
terms of aerobic fitness but showed significant influence of moderate exercises towards BMI and %BF as for
Libyan participants spent more time in moderate activities like walking and gardening.
Keywords: physical activity (PA), exercise, health, BMI, % Body Fat, aerobic fitness (VO2max)
1. Introduction
From the physiologist view point, physical fitness is said to be ability of the body to adopt and recover from
strenuous exercise and it is a known fact that every individual has a different level of physical fitness which
changes with time and situation in which an individual finds oneself and the interaction between the daily
activities and the fitness of an individual. Furthermore, experts simply describe physical fitness as the ability of
human beings to engage in various forms of physical activities, without being unduly tired and for the body to
maintain qualities that remain important to the individual’s health and well-being. Generally, the public’s
perception of physical fitness as defined by the World Health Organization is the ability to undertake muscular
work satisfactorily.
The physiology of the human body functions well when it is in active state mentally and physically; and being in
active state avoid the body being infected or make it suffer from any kind of illness. The body should be able to
perform activities that will not be detrimental and to able to prevent diseases like high blood pressure, cancer,
diabetes, osteoporosis and heart failure (Omar-Fauzee et al., 2010). Cardio-respiratory fitness and body
composition are closely linked and associated with the risk of the emergence of cardiovascular diseases. There is
a significant relationship between these factors and have been the focus of researchers in the field of sports and
health sciences in recent time (Jaswant et al., 2010).
Hence, obesity is found to be the closely associated with incidences of cardiovascular disease. Statistics have
also shown that obese individuals stand a greater risk (2 ½ times) to die as a result of cardiovascular disease than
the individual with an average or below average body weight (Fox & Browers, 1989). Considered as part of the
cardio-respiratory or the oxygen transport system, maximal aerobic (VO2max) capacity is taken as the only single
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measure of the functional capacity of the system (Koley, 2007) or as a proxy of health.
The remaining part of this paper will be as follows: Literature review discusses the previous works done by other
researchers and their findings, the methodology of how the research was conducted and the step-by-step
procedure of conducting the research was also discussed. Results and analysis of the work presented in this paper
was highlighted and finally the conclusion of the analysis was given.
2. Literature Review
Daily physical activity is considered to be important for a healthy lifestyle and is associated with decreased risk
of obesity, a source that causes heart disease (Powell, 1988; Shaw et al., 2006). It has been observed in recent
years, that tremendous decline in physical activities among college students has taken a toll (ACHA, 2006, 2008;
Sacheck & Kuder, 2010). However, M. Dencker et al. (2006) studied daily physical activity related to the body
fat level of children between 8 to 11 years. With the use of accelerometers to study the daily physical activity and
DXA to check the body fat percentage, because no such data exist and they concluded that, low physical activity
is a contributing factor in childhood obesity.
In addition, Peter et al (2010) described the trends of physical fitness related to BMI and body fat among
university students between 1996 and 2008. They showed a significant decline in the average fitness levels
measured as an estimation of VO2max for male and female students. There is a significant indirect correlation
between the students’ VO2max levels and % body fat, r = −0.489; p < 0.001 for males. The results support recent
findings that physical fitness among college students is declining and body fatness is increasing.
Hayes et al. (2002) compared the physical activities of a number of ethnic groups resident in the United
Kingdom (UK). Bangladeshi men were found to be physically less active than their European counterparts.
Whereas 52% of European men did not meet the current guideline for participants (Indian, Pakistani and
Bangladesh, men were 71%, 88% and 87% respectively) in physical activities. In recent studies, the indicator is
that nearly half of the U.S. college student population does not participate in moderate or vigorous physical
activities (Douglas et al., 1997). Components such as cardio-vascular endurance, strength, flexibility and body
composition forms the complex nature of physical fitness. In addition to these components, other factors such as
environment, climatic factors, heredity, living standard, nutrition, hygienic conditions, etc, also contribute to
physical fitness.
Jose et al. (2008) conducted a research to check whether a relationship exists between health-related fitness,
taken as an indicator of regular physical activity, and educational and income levels of adult Spanish women.
The samples of 1709 were selected according to population size, age and level of physical activity according to a
previous epidemiological survey. It was classified into high, medium and low level groups for education and
income. All groups were checked for morphological and physical health-related fitness. The lowest values for
health-related fitness were found in the lowest educational and income groups (P<0.001). The higher the level of
education and income, the higher the values for all fitness variables (P<0.001) except for the anterior trunk
flexibility.
On the other hand, individuals who engage in regular physical activity to develop cardio respiratory endurance,
musculoskeletal fitness and optimal body fat levels, place themselves at lower risk of silent killer diseases of our
time, which comprises of heart diseases of our time, cancer, diabetes, osteoporosis and other chronic disorders
(Bouchard & Rankinen 2001). While few studies on physical activity and fitness have been conducted in
Malaysia (Hazizi et al., 2012; Lim Khong, 2010; Mohd Sofian, 2007), the story is different for Libya.
There have not been studies conducted in Libyan to address adolescents’ participation in physical fitness
activities or influence on health related fitness. However, there are considerable socio-economic, political and
cultural differences between South East Asian and African countries that may influence the patterns of physical
activity. It is not clear whether the same determinants of physical activity for adults in most Africa countries
would be relevant, given these differences. The purpose of study is to investigate and compare the physical
activities and health-related fitness (BMI, %Body fat and Aerobic fitness) between students in the Faculty of
Education in UKM, Malaysia and SU, Libya.
3. Methodology
This investigation is a cross-sectional study with a total of 242 students who are studying in the Faculty of
Education in UKM Malaysia and Faculty of Education in Sabha University Libya (SUL). A stratified sampling
method was adopted for the study assessing undergraduate male and healthy student-teachers of age between 18
to 25 years old from the same the same school of both countries. The participants altogether comprised of 122
Libyan and 120 Malaysian students of various program within Faculty of Education.
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3.1 Criteria Measured
3.1.1 Physical Activity and Exercises
Self-reported questionnaires (Dietary Guidelines for Americans 2005) were collected and the physical activity
exercise measurements that assess many uncertainties about the various types and the intensities of exercises
were analyzed. An intensity index was used to classify the activities as light, moderate, and vigorous and all
based on self-reported leisure-time activities in lifestyle questionnaire (PALQ). The five items comprising this
subscale of the instrument asked subjects to recall and report their physical activity participation over one week
period of time. This seven day recall included five response options ranging from zero hour to more than five
hour per week. The question 4 assessed strenuous level example, jogging, swimming, and Badminton whereas
question 5 assessed competitive level example, football, Basketball, Volleyball and tennis. Calculation of
physical activity exercise levels in questionnaire; (a) Total moderate exercise time = walking time + cycling time
+ moderate activity time (b) Strenuous exercise time = time in strenuous exercise question. (c) Competitive
exercise time = time in competitive question (d) Vigorous exercise time = strenuous exercise time + competitive
exercise time. And (e) Total exercise time = total moderate exercise time + vigorous exercise time.
3.1.2 Aerobic Fitness (VO2max)
Aerobic fitness refers to endurance or the ability to sustain work for prolonged periods; it is one of the most
important factors in physical fitness. The study adopted Queen’s college test (QCT) which is also known as the
McArdle step test (Gregory B. Dwyer et al 2005) method to measure cardiovascular endurance. The method
requires that the individual step up and down on a standardized step height of 16.25 in (41.25cm) for 3 minutes.
The men step at a rate (cadence) of 24 per minute. This cadence should be closely monitored and set with the use
of an electronic metronome. A 24 per minute cadence means that the complete cycle of step up with one leg, step
up with the other, step down with the first leg, and finally step down with the last leg is performed 24 times in
one minute (up one leg, up the other leg, down the first leg, down the other leg). It would be difficult to test two
men simultaneously. After exhausting the 3 minutes, the client stops and palpates the pulse taken (preferably at
the radial site) while standing within the first 5 seconds. A 15 second pulse count is then taken. Multiply this
pulse count by 4 to determine HR in beats per minute (bpm). The recovery HR should occur between 5 and 20
seconds of immediate recovery from the end of step test. The subject’s VO2max in mL.kg-1.min-1 is determined
from the recovery HR by the following formulas: For Men: VO2max (mL.kg-1.min-1) = 111.33 – (0.42. . HR)
(Gregory B. Dwyer et al 2005).
3.2 Anthropometrics Measurement
Anthropometry is the measurements of the human body such as skinfold assessment for estimations of body fat,
while other techniques such as BMI are estimations of body build particularly body fatness. In this study 2
dimensions of anthropometry are used to assess the human body as follows:
1) Percentage of body fat; was determined by skin-fold thickness, recorded at four sites of the body i.e. biceps,
triceps, sub-scapular and supra-iliac and the total corresponding value of skin-fold at four sites were referred to
with the help of the converting chart prepared by Durnin and Rah-man (1967).
2) Body Mass Index; Respondent provides information on his weight (in kg) and height (in cm) into empty
boxes. These two values are used for the later computation of BMI (body mass index) according to the formula:
BMI= weight (kg) / (height “m”2). The recommended values of BMI, categorized as “normal weight” are in the
range BMI 18.5 – 25. As a result of elaboration, usually average values of BM are presented, but even more
important is the distribution of values according to categories in the table above (i.e. what percentage of subject
is in category “normal weight” etc.) (Wilmore & Costill 2004).
3.3 Data Analysis
Descriptive statistics on activity levels by ethnic were calculated to describe the characteristics of the groups of
respondents. Analysis was largely by correlation and regression to see the relationships and association between
variables whereas T-tests were used to compare group means on key variables. All the statistical analyses were
carried out using the SPSS v.19.0 statistical package.
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4. Results
Table 1. Mean and standard deviations for age, BMI, %body fat, VO2max and physical activity exercise time
among students of education in (UKM) Malaysia and (SU) Libya.
Libyan (N=122)

Malaysian (N=120)

Variables

Mean

SD

Mean

SD

Age, yrs

22.1

1.8

22.1

1.4

Height (cm)

175.6

6.8

169.3

6.2

Weight (kg)

68.6

12.2

70.1

17.2

22.2

3.5

24.4

5.2

13.6

4.5

16.3

5.7

44.8

4.2

45.4

5.1

Moderate exercise time (hpw)

8.6

2.8

7.5

2.4

Strenuous exercise time (hpw)

2.0

.79

3.2

1.2

Competitive exercise time (hpw)

2.5

.92

3.1

1.2

Vigorous exercise time (hpw)

4.5

1.4

6.3

2.1

13.11

3.4

13.8

4.0

BMI(kg/m

²)

%Body fat
VO2max.(ml.kg

¹ .min ¯¹)

Total exercise time (hpw)

Table 1 describes the characteristics of the study population. The stature and weight among subjects were 175.6
± 6.8 cm and 68.6 ± 12.2 kg; respectively. Body mass index was 22.2 ± 3.5 kg / m² for subject and mean and
standard deviation of % body fat was 13.6 ± 4.5. In addition to that VO2max was 44.82 ± 4.24 millilitres per
kilogram body weight per minute. The mean and standard deviations in Libyan were as follows: in moderate
exercise 8.6 ±2.8; in strenuous exercise 2.0 ± .79; in competitive exercise 2.5 ± .92; in vigorous exercise 4.5 ±
1.4 and in total exercise 13.1 ± 3.4 hrs/ week.
Table 2. Independent-sample t-test for physical activity exercise among students of education faculty in (UKM)
Malaysia and (SU) Libya
Physical activity time (hrs/per week)

Libyan

Malaysian

Mean

SD

Mean

SD

T

DF

P

Moderate exercise time (h/w)

8.59

2.79

7.48

2.93

3.29

240

.001

Strenuous exercise time(h/w)

2.04

.79

3.21

1.16

-9.18

240

.000

Competitive exercise time (h/w)

2.48

.92

3.07

1.19

-4.26

240

.000

Vigorous exercise time(h/w)

4.52

1.43

6.28

2.07

-7.65

240

.000

Total exercise time (h/w)

13.11

3.42

13.76

3.98

-1.35

233.6

.179

The mean age of subjects was 22.08 with standard deviation 1.39 the stature and weight among Malaysian
subject was 169.3 ± 6.2 and 70.1 ± 17.2 kg respectively. Body mass index was 24.4 ±5.2 kg /m² for Malaysian
subject and mean and standard deviation of % body fat was 16.3 ± 5.7 for Malaysians respectively. In addition to
that, VO2max for Malaysians was 45.4 ± 5.1 millilitres per kilogram body weight per minute. The mean and
standard deviations in Malaysia were as follows: in moderate exercise 7.5 ± 2.4; in strenuous exercise 3.2 ± 1.2;
in competitive exercise 3.1 ± .1.2; in vigorous exercise 6.3 ± 2.7 and in total exercise 13.8 ± 4.0 hrs/ week.
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Table 3. Independent-sample t-test for body mass index, %body fat and aerobic fitness among students of
education in (UKM) Malaysia and (SU) Libya
Variables
BMI (kg/m

Libyan (N=122)
²)

% BF
VO2max (ml.kg

¹ .min ¯¹)

Malaysian (N=120)

T

DF

P

Mean

SD

Mean

SD

22.2

3.5

24.4

5.2

-3.8

240

.000

13.6

4.5

16.3

5.7

3.3

240

.001

44.8

4.2

45.4

5.1

-.99

231.0

.324

Table 3 shows the difference in body mass index and %body fat among students of education in (UKM)
Malaysia and (SU) Libya in which subjects were enrolled was analyzed by independent t test. Findings from this
analysis revealed that there was a statistically significant difference in body mass index among students of
education in (UKM) Malaysia and (SU) Libya, t= -3.77, p = .000 and %body fat t= 3.3, p= .001 (see Table 3).
Therefore, Table 3 shows no statistically significant difference in aerobic fitness between students of education
in (UKM) Malaysia and (SU) Libya, t= (-.99), p = .324 (see Table 3).
5. Discussion
There is a significant difference found in the present study for Malaysian participants compared to the Libyan
counterparts. The mean average time in moderate exercise were 7.5 hr/w with vigorous exercise time of 6.3 hr/w
for Malaysian participants and 8.6 hr/w with vigorous exercise time of 4.5 hr/w for Libyan participants. In total
exercise time of 13.8 hr/w for Malaysian and 13.1 hr/w for Libyan participants as shown in Table 2. The
Malaysian participants reported engaging in physical activities are almost as many times as Libyan participants,
except in moderate exercise.
One interpretation that remains is that, Libyan participants tend to expend more time in activities that relate to
walking and grades, as well as the effort in the care of the farms. Farming is the region’s predominant
agricultural activities that have a role in generating income for self-sufficiency in terms of access to agricultural
products. The second interpretation is that, Malaysian participants have a lot of stadiums and arenas equipped
with sporting facilities. Therefore, these results indicate the interest of the state and sports officials on
educational activities and thus achieved their desired goals and developed for it.
It is evident that there is ethnic difference in the physical activities of individual participants (Suminski, Petosa,
Utter & Zhang, 2002). Hayes, White, Unwin, Bhopal, Fischbacher, Harland, and Alberi (2002) compared the
physical activities of a number of ethnic groups resident in the United Kingdom (UK). Bangladeshi men were
found to be physically less active than their European counterparts. Whereas 52% of European men did not meet
the current guideline for participants (Indian, Pakistani and Bangladesh, men were 71%, 88% and 87%
respectively) in physical activities. Rune H et al. (2002) reported that among men of the two ethnic groups
differed in leisure time physical activity (χ˝= 11.462, p= 0.009). Sami women were less active than Norse
women in leisure time (χ˝= 21.568, p< 0.001). Both Sami men and women were significantly more active during
work than Norse persons (χ˝ = 93.819, p< 0.001 for men and χ˝ = 59.323, p< 0.001 for women). In the
conclusion, Sami men and women were more physically active at work and had a higher total physical activity
score than Norse men and women.
The difference in body mass index between students of education in (SU) Libya and (UKM) Malaysia in which
subjects were enrolled was analyzed by independent t test. Findings from this analysis revealed that there was a
statistically significant difference in body mass index between students of education in (SU) Libya and (UKM)
Malaysia, t= -3.77, p = .000 (see table 3). This study reported that BMI as a whole for both Malaysia and Libya
was 24.38 kg/m² and 22.22 kg/m² respectively, Clearly Malaysian has higher value than Libya. Lim et al (2000)
have confirmed from their findings that racial differences for BMI in present study but they reported that the
most notable findings were the remarkably low BMI prevailing in all ethnic groups’ population. This was in
contrast with present study for Malaysian and Libyan groups whereby the researchers found racial differences in
BMI. There was a significant difference between Malaysian and Libyan participants in body mass index.
The difference in %body fat between in (SU) Libya and (UKM) Malaysia in which subjects were enrolled was
analyzed by independent t test. Findings from this analysis revealed that there was a statistically significant
difference in %body fat between students of education in (SU) Libya and (UKM) Malaysia, t= -3.29, p = .001
(Table 3). A significant difference was found in terms of present body fat in Malaysian and Libyan participants.
One interpretation is probably that the increase in body weight which we are measuring in BMI, related to both
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increase in muscle volume and body fat and most likely due to strong relationship between BMI and %BF.
Corroborating their findings, Deurenberg-Yap (2000) reported that ethnic groups differ due to differences in
energy balance in physical body structure. Consequently, in the present study the correlation between Malaysian
and Libyan was found to be 0.79 and 0.88 respectively as reported by Pearson correlation method. They
concluded that the relationship between present body fat and BMI was different among different ethnic groups.
Several studies have also suggested that the relationship between BMI and %BF (i.e. the BMI–%BF relationship)
varies with age, gender and ethnicity (Deurenberg & Deurenberg-Yap, 2002). Asian individuals, including
Chinese, Malays and Japanese, have more body fat than Caucasians at the same BMI values (Kohl, 2001).
Therefore, Deurenberg-Yap et al. (2002) suggested that the differences in body build between Asians and
Caucasians, including differences in relative leg-to-trunk length, slenderness and muscularity, as some of the
reasons for this difference in the BMI–%BF relationship between ethnic groups. The differences in the
BMI–%BF relationship is found to exist between two Chinese populations living in different countries
(Deurenberg-Yap et al., 2002). This may indicate environmental influences on body physique.
The difference in aerobic fitness between students of education in (SU) Libya and (UKM) Malaysia in which
subjects were enrolled was analyzed by independent t test. Findings from this analysis revealed that there was no
statistically significant difference in aerobic fitness between students of education in (SU) Libya and (UKM)
Malaysia, t= (-.99), p = .324 (see Table 3). The comparison of aerobic fitness between Malaysian and Libyan
participants suggested that there was no significant difference between subjects. In contrast with these findings,
Jaswant et al (2010) reported that major influence of body weight on VO2max is explained by fat-free mass and fat
mass does not have any effect on VO2max. Thus, fatness and VO2 max should be considered independent factors. In
the present study, the researchers found an influence of BMI on VO2max in Malaysian participants but not for
Libyan participants.
Therefore, the researchers found inverse significant correlation in VO2max with fat mass r= .82, p=.000 in
Malaysian participants and r= .89, p= .000 in Libyan participants. In earlier report, Boulay, Ama, and Bouchard
(1988) concluded that differences between ethnic groups in terms of aerobic power were small, and when other
factors are taken into account, there was a little evidence for genuine ethnic differences in maximum aerobic
power. A similar conclusion was reached by Sallis and his associated Sallis Patterson, Morris, Nader, & Buono,
1989). Similarly in present study for participants, Malaysian participants did not have a significant difference in
estimated VO2max than Libyan participants.
T-test revealed that no significant differences between Malaysian and Libyan groups in estimated VO2max, but
Malaysian had extend to be higher than Libyan. Estimated VO2max was depended on age, mass and physical
activity, complicated problem rose because of unequal groups thus an interpretations for VO2max extend to be
difference between groups was that Libyan were taller and fat and engaged less in total time exercise than
Malaysian participants. Apparently, lifestyle between Malaysian and Libyan did not influence on aerobic fitness.
Thus more study in this area need to be done to confirm it.
6. Conclusions
Students of both country spent adequate time in PA meeting the ACSM’s requirement for health dosage.
Participants scored above average of 44 ml.kg ¹ .min ¯¹ in which was considered as being in good fitness and
good health. Although USL students scored lower BMI and less %BF, participants from UKM reported engaging
more time in vigorous physical exercise time than Libyan participants who expend more time in moderate
activities like walking and gardening. Extensive time spent in moderate exercise averaging approximately 9
hours per week may explain the reason why the Libyan had lower BMI and %BF. The Malaysian participants
reported engaging in physical exercises almost as many times as their Libyan participants spent in moderate
exercise. Clearly Malaysian was higher than Libyan in reporting for BMI and %body fat. Complicated problem
raised because of unequal groups thus an interpretation for VO2max extend to be difference between groups.
Libyan students were taller and engaged less in total time exercise than Malaysian participants. Apparently,
lifestyle between Malaysian and Libyan did not influence on aerobic fitness but influence on BMI and %Body
Fat. Thus more study in this area need to be done to confirm it.
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