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  The objective of this cross-sectional study was to assess the level and 
influence of body composition on VO2max among male students in Sabha University 
(Libya). The samples consisted of 122 students randomly selected from Faculty of 
Education (USL) in Libya. The study was conducted through a stratified sampling 
method of undergraduate students aged 18 to 25 years old. Anthropometric methods 
used were BMI and % body fat which was estimated by skin fold thickness whereas 
VO2max was measured by the Queen’s College Test (QCT). The distribution of BMI 
among subjects attending as students of the Faculty of Education, Sabha University 
(Libya) showed that the highest number (86, 70.5%) found their BMI as “Normal 
weight”. Conversely, the lowest number of subjects (7, 5.4%) was classified as 
“Obesity”. The group’s VO2max score was 44.8 m�.kg.min-� representing an 
average level of fitness, there was a significant relationship between VO2max levels 
and % body fat, (r = − 0.15 p < 0.044). On the other hand, it was found that there was 
no correlation between BMI and VO2max within the group. The result shows that the 
level of fitness among students of the Faculty of Education, Sabha University (Libya) 
is average and the majority of students were in the normal weight range. 
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INTRODUCTION 
 
  The human body is created to function well when it is in an active condition. 
Physical fitness prevents an individual from being infected or suffering from illness, 
and assists them in staying healthy both mentally and physically throughout their 
lives. In the short term, they are able to perform daily chores easily and are able to 
prevent chronic diseases such as heart attack, high blood pressure, cancer, diabetes 
and osteoporosis (M. S. Omar et al 2010). 

Cardio respiratory fitness and body composition are associated with the risk of 
emergence of cardiovascular diseases. Accordingly, these factors are related to health 
and relationships existing between the two have been the focus of researchers in the 
field of sports sciences (Jaswant et al 2010). The incidence of cardiovascular disease 
is statistically and physiologically related to obesity. For example, the obese 
individual has a mortality rate from cardiovascular disease which is 2 ½ times greater 
than the individual with an average or below average body weight (Fox and Brower’s, 
(1989). 

 It is considered that VO2max or maximal aerobic capacity is only a single 
measure of the functional capacity of the oxygen system, the cardio-respiratory 
system or the oxygen transport system (Koley, 2007). In the recent decade, a decline 
in physical activity among college students has been observed (ACHA, 2006, 2008, 
Sacheck & Kuder 2010). Regular physical activity is an important part of a healthy 
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lifestyle. It is associated with decreased risk of heart disease and obesity (Powell, 
1988 & Shaw et al 2006).    

Recent studies indicate that almost half of the U.S. college students’ 
population does not participate in moderate or vigorous physical activity (Douglas et 
al 1997). Peter et al.(2010) examined trends in body fat, body mass index and 
physical fitness among male and female college students. The researchers found that 
there was a small and declining minority of male and female college students who are 
physically in shape.  

Maritza et al (2011) examined determination of fitness levels in male and 
female college-aged students. The study reported that physical fitness performance 
was better in male students, except for the sit and reach test, in which female students 
performed better. (M. S. Omar et al 2010) evaluated the level of physical fitness 
among students of sport science based on age and gender. The result shows that the 
level of fitness among the first year sport science students is average. 

Both stature and mass are highly correlated with peak VO2 in children and 
adolescents with coefficients typically in the range of 0.6-0.8. As the correlation is 
normally stronger with mass than stature, and as physical activity most often requires 
the body mass to be moved, it is conventional to accommodate size differences by 
expressing peak VO2 in a ratio with body mass i.e. ml/kg per min (Armstrong et.al., 
1991).                                                   

Both the high body fat and low aerobic fitness have been shown to be risk 
factors for cardiovascular disease. It is still unclear, whether these factors are related 
to each other or if they are independent risk factors. The objective of this study is to 
assess the level and influence of body composition on VO2max among male student 
teachers in Sabha University (Libya)  

SUBJECTS 
 

The population in this research comprises students who study in the Faculty of 
Education (USL) in Libya (n=122). The study was by way of the stratified sampling 
method for undergraduate students with ages ranging from 20 to 25 years old. The 
methods of acquiring data for VO2max, BMI and % Body Fat were done as in the 
procedures below. 

 
CRITERIA MEASURED 

 Aerobic fitness (VO2max) refers to endurance, or the ability to sustain work for 
prolonged periods, and one of the important factors in physical fitness. The study used 
the  Queen’s college test (QCT) which is also known as the McArdle step test 
(Gregory B. Dwyer et all 2005), the protocal method to measure cardiovascular 
endurance. The step test requires that the individual steps 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 candence 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 a minute (up one 
leg, up the other leg, down the first leg, down the other leg). It would be difficult to 
test two men together. After the 3 minutes are up, the client stops and palpates the 
pulse taken (at the radial site, preferably) while standing within the first 5 seconds. A 
15 second pulse count is then taken. This pulse count is multiplied by 4 to determine 
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HR in beats per minute (bpm). The recovery HR should occur between 5 and 20 

seconds of immediate recovery from the end of the step test. The subject’s VO2max in 
mL.kg-1.min-1 is determined from the recovery HR by the following formula: For 
Men: VO2max (mL.kg-1.min-1) = 111.33 – (0.42. . HR)  (Gregory B. Dwyer et all 
2005). 
 

ANTHROPOMETRICS MEASUREMENT 

 Anthropometry is the measurements of the human body. Several techniques 
fall into this category: heigh/weight, and skinfolds. Different anthropometric 
measurement techniques employ a variety of measurement sites and instruments. 
Some of these techniques (such as skinfold assessment) are estimations of body fat, 
while other techinques (such as BMI) are estimations of body build. In this study 
some dimensions  of anthropometry  are used to assess the human body:  

PERCENTAGE OF BODY FAT 

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). 

BODY MASS INDEX 

The 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). 

 
RESULTS AND DISCUSSION 

 

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 the subjects and mean and standard deviation of 
% body fat was 13.6 ± 4.5. In addition to that VO2max was 44.82 ± 4.24 milliliters 
per kilogram body weight per minute.  

AEROBIC FITNESS LEVEL  

Aerobic fitness or VO2max was measured using the Queen’s College Step Test 
(QCT). The procedure of the step test was explained to subjects and they performed 
the test by climbing up to the bench according to the rhythm sound of the metronome 
with the starting stopwatch set for 3 minutes. After 3 minutes performing the test the 
subject remains standing and heart rate recorded immediately and after a 15-second 
recovery period by the heart rate monitor.      
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Table 1. Characteristics of the study population

Age (years; mean ± SD)
Height (cm) 

Weight (kg) 

BMI (kg/m � ²)(mean ± SD)

Body fat % (mean ± SD)

VO2max.(ml.kg � ¹ .min 

BMI: body mass index; VO

Findings showed that
reported a rating of “Good” for their current physical fitness level (see Table 10). By 
comparison, the fewest number of the subjects from this institution (22, 18.0%) 
reported an “Average” rating for their current physical fitness level. In addition 27 
(22.1%) of subjects were found as “
for their current aerobic fitness level respectively. Overall mean of subjects were 
(44.82); this indicated that levels of 
“average” (see figure 1)

Figure:1   levels of VO
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showed that the highest number of subjects was (39, 32.0%) 
reported a rating of “Good” for their current physical fitness level (see Table 10). By 
comparison, the fewest number of the subjects from this institution (22, 18.0%) 
reported an “Average” rating for their current physical fitness level. In addition 27 

of subjects were found as “Fair” and 34 (27.9%) were found as “Poor” rating 
for their current aerobic fitness level respectively. Overall mean of subjects were 

this indicated that levels of VO2max among subjects were extremely 
figure 1) 

Figure:1   levels of VO2max among student teachers in (USL) Libya
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Conversely, the lowest number of subjects (7, 5.4%) was categorized
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Participants   
22.05±1.39 

175.64 ±6.76 

68.64±12.16 

22.22±3.54 

13.57±4.51 

44.82±4.24 

the highest number of subjects was (39, 32.0%) who 
reported a rating of “Good” for their current physical fitness level (see Table 10). By 
comparison, the fewest number of the subjects from this institution (22, 18.0%) 
reported an “Average” rating for their current physical fitness level. In addition 27 

found as “Poor” rating 
for their current aerobic fitness level respectively. Overall mean of subjects were 

among subjects were extremely 

among student teachers in (USL) Libya 
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into empty boxes. These two values are used for the later computation of BMI (body 
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normal weight. The distribution of BMI among subjects was 16 (13.1%) being under 
weight, 86 (70.5%) normal weight, 13 (10.7%) overweight and 7 (5.7%) obesity (see 
figure 2). 
 

Figure:2 Categories of BMI among student teachers of education in (
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CONCLUSION  
 

The findings show that there are a majority of male student teachers who are 
of normal weight and inactive. The level of fitness among student teachers in
University (Libya) is average. The BMI and % body fat has fluctuated up and down, 
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The distribution of BMI among subjects was 16 (13.1%) being under 
weight, 86 (70.5%) normal weight, 13 (10.7%) overweight and 7 (5.7%) obesity (see 

Figure:2 Categories of BMI among student teachers of education in (

The recently published literature indicates that physical fitness is an
in youth,( Ruiz et al 2009) highlighting the need for

accurate physical fitness assessment in young people. This study found that the leve
of fitness among student teachers in Sabha University (Libya) is average and 
majority of students were of normal weight. According to a study done by M. S. Omar 

the results show that the level of fitness among the first year sport science 
students is average. Overall, our results found an insignificant relationship between 
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2 max. The findings of the present study is congruent with findings 

who noted that there is a significant indirect correlation between 
levels and % body fat  for males, and the linear trend for BMI b

years was not significant for both sexes, male and female.  
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and is significantly indirectly correlated with VO2max levels. Strategies should plan
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The distribution of BMI among subjects was 16 (13.1%) being under 
weight, 86 (70.5%) normal weight, 13 (10.7%) overweight and 7 (5.7%) obesity (see 

Figure:2 Categories of BMI among student teachers of education in (SU) Libya 

 

The recently published literature indicates that physical fitness is an important 
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and organize programmers to develop positive attitudes and help students or young 
people improve their physical fitness. 
 

REFERENCES 

 American College Health Association, American College Health Association-
National College Health Assessment (ACHA-NCHA) Spring 2005 
Reference Group Data Report (Abridged). J. Am. Coll. Health 2006, 55, 5-
16. 

American College Health Association, National College Health Assessment 
Reference Group Executive Summary Fall 2008. Available online: 
http://www.acha-ncha.org/docs/ACHA-NCHA_ 
Reference_Group_ExecutiveSummary_Fall2008.pdf (accessed on 12 June 
2010). 

Douglas, K.A.; Collin, J.L.; Warren, C.; Kahn, L.; Gold, R.; Clayton, S.; Ross, J.G.; 
Kolbe, L.J. Results from the 1995 national health risk behavior survey. J. 
Am. Coll. Health 1997, 46, 55-66. 

Durnin, J.V.G.A.; Rah man, M.M. (1967): The assessment of the amount of fat in the 
human body from measurements of skin-fold thickness. British Journal of 
Nutrition 21: 681-689 

Fox, L. E.; Bowers, W.R.; Foss, L.M. (1989): Physiological Basis of Physical 
Education and Athletics. 4th edn. WM. C. Brown Publishers Dubuene Lowa 
pp. 

Jaswant Singh Thakur,  Ramesh Chand Yadav and Vivek Kr. Singh. 2010. Influence 
of Body Composition on the Dimensions of VO2 Max. VSRD-TNTJ, Vol I 
(2), 72-77. 

Kearns, C.F.; McKever, K.H.; John, A.H.,Abe, T, Brechve W.F.(2002): Relationship 
between body composition, blood pressure and maximal oxygen uptake, 
Equine Veterinary Journal. Supplement. (34): 485-490. 

Koley, S.(2007): Association of cardio respiratory fitness, body composition and 
blood pressure in collegiate population of Amritsar, Punjab, India The 
Internet Journal of Biological Anthropology. 1.  

M. S. Omar-Fauzee et al. 2010. Sport Science Students’ Fitness level at University 
Malaysia Sabah. European Journal of Social Sciences – Volume 12, 
Number 4  

Peter Pribis , Carol A. Burtnack , Sonya O. McKenzie  and Jerome Thayer . Trends in 
Body Fat, Body Mass Index and Physical Fitness among Male and Female 
College Students, Nutrients 2010, 2, 1075-1085; doi:10.3390/nu2101075.  

Powell. K.E.  2010. Habitual exercise and public health: An epidemiological view in 
Exercise Adherence: Its Impact on Public Health; Dishman, R.K., Ed.; 
Human Kinetics: Champaign, IL, USA, 1988; pp. 15-40. Nutrients, 2 1084 

Ruiz JR, Castro-Piñero J, Artero EG, et al. Br J Sports Med 2009; 43: 909–23. 



Online International Interdisciplinary Research Journal, {Bi-Monthly}, ISSN2249-9598, Volume-III, Issue-II, Mar-Apr 2013 

 

 

w w w . o i i r j . o r g                      I S S N 2 2 4 9 - 9 5 9 8  
 

Page 8 

Sacheck, J.M.; Kuder, J.F.; Economos, C.D. 2010, Physical fitness, adiposity, and 
metabolic risk factors in young college students, Med. Sci. Sports Exec, 42, 
1039-1044. 

Shaw, K.; Gennat, H.; O’Rourke, P.; Del Mar, C. 2006, Exercise for overweight or 
obesity. Cochrane Database Syst. Rev., 4, CD003817. 

Venkata, R.V.; Surya kumari,M.V.L.; Sudhakar, R.S.; Balkrishna N. (2004): Effect of 
changes in body composition on VO2 max and maximal work performance 
in athletes. Journal Exercise Physiology Online 7(1): 34-39. 

Wilmore, J.H., & D.L.Costill. 2004. Physiology of sport and exercise, human kinetics, 
4 rd ED. 

 


