
World Journal of Sport Sciences 2 (1): 01-06, 2009
ISSN 2078-4724
© IDOSI Publications, 2009

Corresponding Author: M. Fathi, Department of Physical Education, Guilan University, Guilan, Iran
1

The Relationship between Maximum Aerobic Power 
and Coronary Heart Disease Risk Factors

M. Fathi, F. Rahmani Nia, M.R. Moradpoorian, M. Asgari and R. Rezaee1  1    2   1    2

Department of Physical Education, Guilan University, Guilan, Iran1

Department of Medical Biotechnology, Islamic Azad University, Khoramabad, Iran3   

Abstract:  The  purpose  of  the  present  study  was to determine the relationship between VO max and2

coronary  heart  disease  risk  factors.  Fifty nine male subjects (age = 21.15±2.55 yr, height = 174±6.83 cm,
weight = 70.26±12.62 kg) were selected randomly from Khorramabad Azad University. Subjects took the 1.5-mile
test. We measured weight, height, abdominal circumference, hip circumference and also skin fold in chest,
abdomen and thigh to determine %BF. Finally, we determined coronary heart disease risk factors such as TC,
LDL-C, HDL-C, TG, TC/HDL and WHR. To analyze data, Pearson correlation coefficient was used and minimal
level of significance was P<0.05. The results showed that there was a reverse significant relationship between
aerobic power and TG, LDL-C, WHR, FFM, %BF and BMI (P<0.01) and between VO max and TC (P<0.05)2

whereas there was no significant relationship between VO max and HDL-C, TC/HDL. The results showed that2

physical activity can influence body composition and satisfactory effect on serum lipids. An increase in
physical activity decreases CHD risk factors.
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INTRODUCTION TC were significantly low in those who were active more
than three days a week. HDL was significantly higher in

Mental and physical health is essential for the human active groups when compared to inactive group. The
beings. Unfortunately, they are threatened by many inactive group gained higher CHD risk scores (indicates
factors such as coronary heart disease (CHD). Most the degree of CHD risk). 
mortality has been from this factor in recent years Also, body fat was significantly higher in the inactive
worldwide [1]. WHO 2000 annual report ordered mortality group  [9].  There  was  a  research  on  2772  subjects.
causes based on the number of victims: CHD occupied 1376 males (average age 45±13 years) were divided into
the first position with 7.09 million victims. The report three groups: high, medium and low. The results showed
mentioned that CHD in developing, industrial and that active subjects showed lower cholesterol, LDL and
undeveloped countries is one of the main causes of TC but higher HDL [10]. In a review study, the researcher
mortality [1]. On the other hand, the scientific evidences studied 51 researches carried out in recent three decades
show  that  inactive  life increases the incidence of CHD and selected 28 researches. He reported that HDL
[2, 3] as inactive people are prone to CHD twice as much increased with physical activity and TC (total cholesterol),
as active people [4]. The question is that whether physical TG and LDL in most cases [11]. 
activity reduces the undesirable effects of CHD in In another research, it was observed that men whose
university students who live an inactive life. The second energy expenditures for physical activity were higher than
question is that whether the physical activity effects are 16800 kj. per week, were significantly (30%-40%) less
the same for all ages and whether there is a relationship prone to CHD risk when compared to those with a 420-kj
between the VO max and CHD risk factors mentioned in energy expenditure [2]. The results of another research2

this research. The results show that physical activity, showed that there was a significant relationship between
sports and active life style help to improve and promote physical activity and lipoproteins and between the ration
health and particularly prevent CHD [5-8]. A research on of HDL to LDL, while there was a reverse relationship
3331 males showed that the ratio of waistline to pelvis and between  physical  activity and  DBP,  serum cholesterol,
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BMI and heart beat. But there was no significant C A Japanese Meikosha-Elyoken caliper was used to
relationship between physical activity index and BMI and measure skin fold in three areas of chest, abdomen
BF% [12, 13]. A research investigated the relationship and thigh of the right side of the body; Jackson and
between physical activity and mortality from different Pollock (1978) (8) formulas to determined the BF%
causes and CHD for 29 years. 698 males and 763 females and fat-free body mass:
participated in this research and 302 males and 276
females passed away during this period. 109 males and 81 BF% = 4.99: (BD)-4.55×100 (for subjects under 19
females passed away due to CHD. There was a reverse years old)
significant relationship between physical activity index
and BMI in males. There was a significant relationship BF% = 4.95: (BD)-4.55×100 (for subjects over 19
between physical activity index and age in females [14]. years old)
The investigation of the age groups showed that most
researches have been carried out for the middle-aged and BD = 1.109380-0.0008267×(total fat of the three
the elderly and few researches for the youth. These areas/mm) + 0.0000016×(total fat of the three
limited researches just tried to determine the relationship areas/mm) -0.0002574 x (age)
between physical activity and lipids and lipoproteins
levels [7]. Long-term researches carried out various FFM = weight (kg)-(BF% × body weight)
measurements of physical activity and its various
intensities (intensity is one of the factors affecting the C A laboratory technician gathered subjects' blood
relationship between physical activity and CHD risk samples in fast state and photometry and Pars
factors). Therefore, it seems necessary to carry out Azmoon kit were used to measure TG and TC lipids
researches for younger age groups and for and LDL and HDL lipoproteins.
anthropometric indexes such as BMI, WHR, BF% and C The 1.5-mile test and the following formula [15] were
FFM. This research tries to determine the relationship used to determine the VO max:
between VO max and lipids and lipoproteins as well as to2

assess this relationship by indexes such as BMI, WHR, Male = 1 Female = 0
BF, FFM and the ration of total cholesterol to HDL in
female university students. VO max = 88.02-0.1656 × (body weight/kg)-2.76 x

MATERIALS AND METHODS

Statistical population of the research was provided with sufficient guidance to perform the 1.5-
Khorramabad Azad University students and 59 male mile test and they competitively participated in
students were selected by multi-level cluster and random several groups. The researcher and one of his
sampling. Then, they were provided with the necessary colleagues encouraged the subjects to perform the
information about the research procedures and the points test with their maximum effort. 
they should observe during the research and were asked C Cholesterol was divided by HDL to calculate the ratio
to fill in the letter of satisfaction to participate in this of cholesterol to HDL.
research.

Data Collection: The data were collected as follows: investigated by Kolmogorov Smirnov test to check the

C A meter stick was used to measure waistline and hip evaluated by Pearson correlation coefficient at P<0.05.
circumference to estimate WHR as well as the height;
a German SECA scale to measure weight and the RESULTS
following formulas to determine BMI and WHR:

BMI = Weight (kg): height  (m) deviation of anthropometric indexes and coronary heart2

WHR = Abdominal circumference (cm): hip risk factors. Table 2 shows VO max correlation coefficient
circumference (cm) with  the  mentioned  variables  and  their significance. 

2

2

2

(time/minute) + 3.716 x (sex)

It should be mentioned that the subjects were

Statistical Procedures: First, the gathered data was

natural distribution. Then, their relationship was

Table 1 shows the range, average and standard

2
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Table 1: The anthropometric characteristics and the test results

Statistic
---------------------------------------------------------------------------------------------------------
Range
------------------------------------------------------

Variable Minimum Maximum 0±SD

Age (year) 17.00 28.00 21.15±2055
Height (cm) 156.00 194.00 174.00±6.83
Weight (kg) 48.00 106.00 70.26±12.62
Abdominal circumference (cm) 65.00 104.00 82.29±8.56
Hip circumference (cm) 82.00 112.00 94.9±6.7
Record in the 1.5-mile test 9'.28" 20'.56" 12'.48"±2'.07"
Skin fold in chest (mm) 4.00 30.00 11.47±6.34
Skin fold in abdomen (mm) 5.50 53.30 22.6±11.54
Skin fold in thigh (mm) 6.00 58.00 23.41±10.88
WHR 0.77 0.95 0.865±0.038
BF (%) 3.07 34.27 15.49±7.54
BMI (kg/m ) 16.20 32.00 23.16±3.772

VO max (ml/kg/min) 21.08 56.85 45.58±6.752

FFM (kg) 45.00 75.90 58.7±7.48
TC (mg/dl) 109.00 373.00 184.74±45.5
TG (mg/dl) 46.00 256.00 117.25±48.1
HDL (mg/dl) 23.00 69.00 40.00±9.6
LDL (mg/dl) 50.00 300.00 124.67±43.19
TC/HDL 2.60 11.30 4.80±1.53

Table 2: The relationship between VO max and the variables (n=59)2

The relationship between VO max and Variables Pearson correlation coefficient Amount Significance 2

WHR -0.365 0.005 **
(%BF) -0.595 000 **
LDL-C -0.366 0.004 **
TG -0.335 0.009 **
BMI -0.521 000 **
FFM -0.403 0.002 **
TC -0.296 0.023 *
TC/HDL -0.255 0.051 -
HDL-C 0.056 0.672 -

** significance at P<0.01 * significance at P<0.05

Fig. 1:  The correlation coefficient between VO max and Fig. 2: The correlation coefficient between VO max and2

TC (n=59) TG (n=59)
2
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Fig. 3: The correlation coefficient between VO max and2

LDL (n=59)

Fig. 4: The correlation coefficient between VO max and2

BMI (n=59)

Fig. 5: The correlation coefficient between VO max and2

BF (n=59)

Fig. 1-6 show the correlation coefficient of the
mentioned indexes with VO max.2

Fig. 6: The correlation coefficient between VO max and2

WHR (n=59)

DISCUSSION AND CONCLUSION

In the present research, a significant reverse
relationship was observed between VO max and TG, LDL2

at P=0.01. The results showed a significant reverse
relationship between VO max and TC at P=0.05. In similar2

conditions, those with higher VO  enjoy higher capacity2

to consume lipids during activity [16]. It seems that a
decrease in the lipid level results from the absorption of
lipids to produce energy in those with higher VO . The2

mentioned capacity may create a reverse relationship
between lipid level and VO max. The research results as2

well support it [2, 10]. The researches by Sternfeld,
Reynage and Rosengren support the relationship between
VO max and TG, LDL and TC of the present research [7,2

17, 18]. In the present research, no significant relationship
was observed between VO max and TC/HDL and HDL.2

Some research results show that there is a significant
direct relationship between physical activity and HDL. It
means that an increase in the physical activity will result
in an increase in the HDL level if the physical activity is
intense [2]. Some of the present research results about the
relationship between VO max and TC/HDL and HDL are2

contrary to the findings by Drygas and Rak [2, 6]. The
reason may be due to our subjects' lack of intense
physical activity as their level of physical activity is not
as much as that of the above-mentioned researches. In the
present research, a significant reverse relationship was
observed between VO max and BMI, WHR, %BF and2

FFM at P=0.01 which is contrary to Querfeld's findings
[13]. Rosengren reported a significant reverse relationship
between physical activity and BMI which support the
present research findings [7]. Reynage as well reported a
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