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ABSTRACT 
 
The purpose of this study was to compare physical fitness (Vo2max, endurance, power, agility and flexibility) and 
lipid profile (triglycerides, cholesterol, VLDL, LDL, and HDL) in active and inactive middle-aged men. 30 male 
volunteers who aged 40-60 years were assigned in active (n=15) and inactive (n=15) groups. Subjects of the active 
group participated continuously in at least one to three sessions of physical activity per week over the past 10 years, 
while subjects in inactive group had no specific exercises. Data Analysis was performed using independent t-test 
statistical method. Significance level of the test was considered P≤0.05.Research results showed significant 
differences in Vo2max, endurance, power, agility and flexibility between the active and inactive groups (p=0.0001), 
but no significant differences were observed between the two groups in lipid profile levels(p>0.05).Lack of 
significant differences in lipid profile seems to be the result of active group's high-calorie and high-fat diets 
compared to the inactive group's low-fat and low-calorie diet, and participating in at least one session of physical 
activity per week increases physical fitness and reduces the risk of cardiovascular diseases. 
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INTRODUCTION 

 
Cardiovascular diseases are the main death causes of men and women in many developed and developing countries. 
Assessment of cardiovascular disease risk factors helps people remain healthy [1,2].Cardiovascular diseases have 
genetic origins in childhood, although clinical signs may not appear until later in life. Cardiovascular diseases risk 
factors often occur due to sedentary lifestyles [3,4].  
 
Physical inactivity is one of the independent risk factors of cardiovascular diseases e.g. atherosclerosis [5]. 
Sedentary lifestyle also increases the risk of stroke and some cardiovascular diseases risk factors such as increased 
triglycerides, cholesterol, vLDL, LDL, and HDL in middle-aged [6,7]. Physical activity alone or in combination 
with an active lifestyle is a key factor in lipid profile improvement. However one of the major challenges to remain 
healthy is adopting an active lifestyle [8]. 
 
Some changes in weight, body fat, abdominal fat, and lipid profile occur as people grow older. Participating in 
physical activities can prevent obesity and cardiovascular diseases [9], and help improve physical fitness in 
sedentary middle-aged [10,11].In some studies physical activity is reported improve middle-aged physical fitness 
and lipid profile; however, conflicting results have been reported in some studies [12].Martins et al (2010)in a study 
investigated the effect of moderate aerobic and strength training exercises on lipid profile of middle-aged men and 
observed significant differences in lipid profile levels after 16 weeks [10]. Banitalebi et al (2010)in a study 
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examined the effect of aerobic training on physical fitness and lipid profile of23-49 years old men and did not 
observe significant differences in research variables after 12 weeks. 
 
Cardiovascular diseases have genetic origins however their clinical signs may not appear until later in life [14]. 
Given that higher levels of physical activity may be associated with individuals' improved physical fitness and lipid 
profile [15].Therefore, this study compares physical fitness and lipid profile in active and inactive middle-aged men. 
 

MATERIALS AND METHODS 
 

Because of its purpose, this study was thought of as descriptive. The subjects were 30 volunteer middle-aged men. 
They were 40-60 years old men of Jahrom who were assigned into active (n=15) and inactive (n=15) groups. 
Subjects of the active group participated continuously in at least one to three sessions of physical activity per week 
over the past 10 years, while subjects in inactive group had no specific exercises. The criteria for participating in the 
study included having public health, lack of medication, smoking and a specific diet, lack of a regular training 
program for inactive group, and having a regular training program for the active group. After selection, purpose and 
methodology as well as the research applications were explained to the subjects. Then, they signed a medical health 
questionnaire and a written consent to participate in the study. The participants' height, weight and body mass index 
were measured at the day before blood sampling and they were all asked not to do any intense physical activity 
sincetwo days before the test. Table 1 presents the subjects' physical characteristics. 
 

Table 1- Participant Characteristics at Baseline 
 

Parameter active Inactive 
Age (year) 46.22±4.43 46.13±5.16 
Height (cm) 175.53±6.44 172.47±3.48 
Body weight (kg) 74.56±11.92 77.47±8.79 
Systole (mmHg) 116.67±8.16 114.67±10.08 
Diastole (mmHg) 77.67±4.92 73.33±8.16 
Body Mass Index (kg/m2) 29.22±3.93 29.15±3.30 

 
Rockport Fitness Walking Test was used to estimate Vo2max, Sargent jump test to estimate explosive power, sit-ups 
test to measure abdominal muscle strength, Huger modified sitting and reaching test (HVGR) to measure flexibility, 
and finally 4×9 test was used to measure agility. Active and inactive groups subjects were asked to attend in a to 
compare their levels of triglycerides, cholesterol, VLDL, LDL, and HDL. Assay kit was used to measure lipid 
profile values. 
 
Statistical analysis was performed using SPSS version 18. Data normality was determined by Kolmogorov-Smirnov 
test. Then, independent t-test was used for between-groups comparison of measured variables. The significance level 
of the test was also considered p≤0.05.  
 

RESULTS 
 

Table 2 shows comparison between the active and inactive groups measured means. The results shows statistical 
significant differences inVo2max (p=0.0001), abdominal muscles endurance (p=0.0001), leg muscles power 
(p=0.0001), agility (p=0.0001) and flexibility (p=0.0001) but no significant differences in serum triglycerides 
(p=0.467), cholesterol (p=0.812), VLDL (p=0.459), LDL (p=0.405) , and HDL (p=0.500) between the two groups.  
 

Table 2- Comparison of Mean Outcome Measurements between active and inactive 
 

p-value Inactive Active Groups 
Variable  

0.0001 33.27±4.20 42.21±3.79 VO2max (ml/kg/min)  
0.0001 25.27±7.85 45.73±9.76 AME (Ns)  
0.0001 35.67±7.59 57.00±5.01 LMP (cm)  
0.0001 14.58±2.73 10.25±0.63 Agility (second)  
0.0001 22.87±6.95 33.07±3.65 Flexibility (cm) 
0.467 150.33±58.46 135.80±49.08 TG (mg/dl) 
0.812 191.00±25.45 193.93±39.94 TC (mg/dl) 
0.459 30.13±11.66 27.20±9.66 VLDL (mg/dl) 
0.405 98.93±21.44 106.87±29.37 LDL (mg/dl) 
0.500 61.93±7.34 59.87±9.11 HDL (mg/dl) 

AME = Abdominal muscle endurance.; Ns=number of Sit-up.; LMP = Leg muscle Power 
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DISCUSSION 
 

This study was designed to compare physical fitness (Vo2max, endurance, power, agility and flexibility) and lipid 
profile (triglycerides, cholesterol, VLDL, LDL, and HDL) in active and inactive middle-aged men. The results 
showed that the Vo2max was higher in active group compared to inactive group, and this difference was statistically 
significant. These results were consistent with Askari et al (2013) and Tsimaras et al (2010), but did not match Tracy 
et al (2013). When people grow older a gradual reduction occurs in functional capacity of the cardiovascular system 
and one reason for the reduction in Vo2max is age increase. Despite the inevitable decline in Vo2max with increasing 
age, exercising can improve individuals' functional capacity [19]. Although aging lowers the functional capacity of 
the cardiovascular system participating in sports activities led to higher level of oxygen consumption in subjects of 
the active group compared to the inactive group. 
 
The results showed that the abdominal muscles endurance in active group was higher compared to inactive group, 
and this difference was statistically significant. These results are consistent with Calders et al (2011), Ferreira et al 
(2012), and Weiss et al (2010) but did not match Salami et al (2003). Muscular endurance refers to the length of 
time in which a person can performs an action with certain intensity. Good endurance prevents premature fatigue 
and helps people keep on their activities even when they are tired. Just those people who are consistent with activity 
features can do this. Endurance depends on important factors such as speed, muscle strength, technical capability to 
perform the tasks, the ability to efficiently use physiological capacities and psychological conditions when 
performing activities [24]. Probably participating in sports activities led to increased endurance against fatigue in 
active group subjects and since these people are more qualified in speed, muscle strength, technical capability to 
perform the tasks, the ability to efficiently use physiological capacities and psychological conditions compared to 
inactive group subjects, they performed better in sit-up test and had better muscle endurance.  
 
The results showed that the leg muscles power was higher in active group compared to inactive group and this 
difference was statistically significant. These results were consistent with Vaczi et al (2013) and Shaikh et al (2012), 
but did not match Mirkazemi et al (2001).Power is an important factor in the physical fitness programs. Anaerobic 
power refers to the individual's maximum ability to use two phosphagen and lactic acid systems to produce energy 
per unit of time [28]. Probably subjects in the active group were better able to use phosphagen system when running 
Sargent Jump test compared to the subjects of the inactive group. 
 
The results showed that the agility was higher in active group compared to inactive group and this difference was 
statistically significant. These results were consistent with Milton et al (2008) and Lobo et al (2010), but did not 
match Eftekhari et al (2007). Factors which can influence agility include body type, age, sex, height, weight, speed, 
reaction time, balance, neuromuscular coordination, sight and necessary agility awareness [32,33]. Probably factors 
such as body type, height, weight, and learn more awareness about agility test led to active subjects' better results 
compared to inactive subjects. 
 
The results showed that flexibility was higher in active group compared to inactive group and this difference also 
was statistically significant. These research results were consistent with Wang et al (2007) and Tracy et al (2013), 
but did not match Thomas et al (2004) and Milton et al (2008). Joints Shape, form and structure, ligaments and 
tendons influence flexibility. The greater is the flexibility, the greater is the range of motions. The muscles which 
cross joints or are adjacent to them influence their flexibility [24].Given that the joints form, type and structure, 
ligaments and tendons affect flexibility and since more flexibility leads to more range of motions; these factors 
probably cause differences in flexibility of active participants compared to passive ones in this study. 
 
Levels of triglycerides, cholesterol, VLDL, LDL, and HDL in the active group were not significantly different 
compared to the inactive group and were not statistically significant. These results were consistent with Jorgea et al 
(2011), Ho et al (2012), and Vincent et al (2013) but did not match Akcakoyun et al (2012), Gelecek et al (2006), 
and Gualano et al (2008), Martins et al (2010), and Bemelmans et al (2012).Sedentary individuals are exposed to the 
risk of cardiovascular diseases. Triglycerides are the most abundant body fat, form the main kind of stored fat and 
more than 95 percent of body fat is as triglycerides produced through diet or by the liver [42,43].VLDLcontains 
large amounts of triglycerides and a modest amount of phospholipids and cholesterol. Physical activity is 
accompanied by activation of lipoprotein lipase enzyme which exists in muscle fibers type I and in myocardium. 
Exercise also appears to increase this enzyme storage in muscle fibers. Also the decrease in very low density 
lipoproteins production by the liver is due to the reduction of its precursor materials in plasma [44].During exercise 
body's endocrine system can increase lipolysis and use fatty acids as fuel by increasing epinephrine, norepinephrine, 
growth, and cortisol hormones. It is well identified that at least two key enzymes in lipoprotein metabolism are 
associated with individuals' physical activity and increase with exercise [42,43].Increased levels of HDL are due to 
its increased production by the liver and changes in various enzymes, such as increased lipoprotein lipase activity 
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and decreased hepatic lipase activity due to exercise [43].Given that individuals' diet was not controlled in this study 
probably active subjects lack of control on their own diet which mostly was fat- and calorie-rich caused their lipid 
profile values not to be different with that of inactive subjects. Since the subjects in the active group were physically 
fit and since they performed regular exercises, they kept on eating high-fat foods with no worries. 

 
CONCLUSION 

 
As was mentioned, physical activity influenced active subjects' physical fitness but did not affect their lipid profile 
so much in the present study. Given that physical activity is effective in improving community health, it should be 
noted that in order to enhance life quality and lifestyle, physical activities should be performed regularly, and special 
importance should also be given to adults' nutrition and mental states, so suitable and regular physical activity can 
enhance individuals' health in the society. 
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