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 Background: Aging is a chronic condition that can lead to atherosclerosis and 
hypertension. Today, it is proved that this disease is not only due to aging, but inactivity 

is also one of the influencing factors in it. Purpose of this study is to compare the 

effects of aerobic and resistance exercises on the diameter of the vessels in elderly men. 
Methodology: The present research is a quasi experimental one that is conducted with 

pre-test and post-test design. A total of 20 elderly men were randomly divided into two 

control group (10 = n, Age: 5 ± 55) and aerobic training group (10 = n, Age: 5 ± 55). 
Exercises continued for 3 months, 3 times in a week, each session for 30 minutes. 

Aerobic exercise group performed a resistance program with an intensity of 60 to 70 

percent HRR on the treadmill. Before and after exercises, vascular diameter of the 
subjects was measured. Results: Results of the present study showed that moderate 

aerobic exercise caused a significant increase (008/0) in the vascular diameter. 

Conclusion: The present study showed that aerobic exercise training can result in 
significant changes to the vascular diameter that can be a means for better performance 

of vessels and the prevention of cardiovascular diseases. 
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INTRODUCTION 

 The ageing process changes some physiological factors in the body. For example as a result of aging, vessel 

wall are being affected ,get  stiff and their performance gets poor, therefore diameter of the vessels that are 

related to aging and hardening of the vessels, are affected and reduced [1 and 2]. Currently around 30% of 

worldwide mortality is through cardiovascular diseases and nearly 17 million deaths worldwide are due to this 

reason. In Iran, according to recent reports, more than 38% of deaths are related to cardiovascular diseases. 

Predictions indicate that cardiovascular diseases will be the cause of more than 50% of deaths worldwide by 

2020 [3]. Structure of Arteries' walls is changed by ageing; the changes vary in Arteries of different areas of 

body. The most common of these changes is arteriosclerosis that is identified by intimal thickening, 

Proliferation of muscle cells and connective tissue components, cholesterol accumulation in muscle cells and 

macrophages at the site of the lesion [4]. Indeed, the endothelium plays a pivotal role in covering the entire 

vascular system whose dysfunction (endothelial dysfunction), indicates the onset of atherosclerosis. Different 

stimuli on endothelial cells have a deleterious effect on vascular function, such as exposure to oxidized 

lipoprotein, high homocysteine, accumulation of advanced inflammatory cytokines, and end product of 

glycation, age and aging [5]. 

 Physical inactivity is an important factor in the development of chronic diseases such as cardiovascular and 

metabolic diseases,  and failure to comply with the principles of proper physical activity increases the risk of 

these diseases [6]. Maintaining favorable physical conditions along with aging can have beneficial effects on 

vital physiological changes, maximum aerobic capacity. Increasing age reduces the functional capacity of the 

elderly and followed by  that the capacity  of performing physical activities in these people reduces [7]. 

 Given that many of the researchers have stated that a lot of risks threaten individuals in higher ages, so 

some researchers have investigated the effect of exercise on inflammatory indicators of older people [8].  

Lennart Jongestn and colleagues [9] stated that both physical fitness and regular intense exercise cause the 

formation of nitric oxide in healthy humans. Results showed that the physical fitness and formation of rest NO 

are positively related with each other. 
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 The positive relationship between physical fitness and the formation of NO may help to explain the 

beneficial effects of physical training on cardiovascular health.  Maximum oxygen uptake can be increased by 

aerobic exercise, but this effect will be regulated and changed by various factors such as age, initial level of 

aerobic fitness, intensity, frequency and duration of exercise [10]. Performing Exercise creates performance 

adaptability in heart that is different from hypothetical adaptability and improves performance of heart. 

 In a research aimed at determining effect of combined resistance aerobics exercise on 16 patients with type 

2 diabetes, their exercises lasted for 8 weeks and progressively from the second week onwards. Results showed 

that exercise improves indices of glycemic control; aerobics exercise tolerance and increased vascular resistance 

of endothelial dilator [11]. 

 In other research Baqrabadi and colleagues (13, 2011) investigated impact of regular aerobic exercise on 

amount of endothelin-1 of concentration in older women and found that endothelial function is impaired by 

aging. On the other hand, exercise training improves performance of vascular endothelial cell. 

 Although most studies have showed positive effects of exercise on vascular function, there is little research 

that has examined the effects of aerobic exercise on vascular diameter. Thus, the implementation of this study 

aiming at investigating the effect of aerobic exercise on blood vessel diameter among elderly men seems 

necessary [4].  

 

Research Methodology: 
 Twenty individuals were selected as convenience sampling through General Health Questionnaire among 

retired men of Mobarakeh Steel company, Sepahan Cement Comonay, Mobarakeh steel Cement, and Isfahan's 

Iron Melting Company who did not have any problem or disease; and randomly divided into two groups of 

control (10 = n, heart rate: 1/7 ± 6/82, age  :5±55 ) and aerobic exercise (10 = n, heart rate: 06/5 ± 6/82, age: 5 ± 

55). After evaluating the physical fitness, the exercise group performed their exercise for 3 months, 3 times a 

week for 30 minutes each session. Aerobic training group completed their program including a 10-minute 

warm-up with a variety of stretching and limbering exercises, and then had training exercise on treadmill for 30 

minutes with an intensity of 60 to 70 percent HRR. Factor of vascular diameter was measured 48 hours before 

the implementation of the training program and 48 hours after the last training session using the Doppler 

Ultrasound method. In order to perform  Doppler Ultrasound  , ever subject was placed as laid supine on bed 

and his hands laid along the body; it was done by a skilled  cardiologist using the probe liner multi frequency( 

linear) with range from 5 to 13 megahertz. 

 

Statistical methods: 

 In order to describe the data, statistical parameters such as mean, standard deviation, minimum and 

maximum, and in inferential statistics Kolmogorov - Smirnov and correlated t-test were used. It should be noted 

that in all cases the error rate of 5% is considered. Also, all statistical operations are performed by using 

computer software SPSS18. 

 

Results: 

 In the present study, in addition to the vascular diameter, some  physiological factors such as systolic blood 

pressure, diastolic pressure and heart rate were measured as shown at the table1. 

 
Table 1: description of the mean and standard deviation of the right femoral diameter, systolic blood pressure, diastolic, heart rate. 

Variable group Mean standard deviation  ± 

Pre-test Post-test 

Systolic blood pressure (mm Hg) control 4/1  ±  7/12  2/1  ±  5/12  

Aerobic Exercise 87/0  ±  9/12  82/0  ±  7/10  

Diastolic blood pressure (mm Hg) control 5/1  ±  5/8  4/1  ±  7/8  

Aerobic Exercise 94/0  ±  7/9  66/0  ±  0/8  

Heart rate (beats per minute) control 1/7  ±  6/82  2/7  ±  5/82  

Aerobic Exercise 06/5  ±  6/82  2/3  ±  2/76  

 

 By observing Table 1, it is found that the initial systolic blood pressure o in the control group had the 

lowest rate. Also, in Diastolic blood pressure and heart rate, the highest level was related to the aerobic group 

and the lowest rate to the control group. In connection with the initial vessel diameter changes, aerobic group 

had the lowest rate. Also, the final systolic blood pressure in the control group was higher than other groups and 

the lowest in the aerobic group.In diastolic blood pressure and the heart rate; the highest level belonged to 

control group and the lowest to the aerobic group. 

 
Table2: dependent t test results on control and exercise group 

 Group Pretest Post test t P-Value 

Femor diameter (mm) Control 0.6±8.45 0.64±8.4 -.349 .735 

Training 0.1±8.42 0.89±8.97 -3.365 .008 
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  Table 2 shows the test of  investigating mean difference between experimental and control groups in which 

it is observed that there is significant differences between pre-test and post-test Aerobic exercise which indicates  

that Aerobic exercise could improve vascular diameter of the elderly men  significantly;  a point which was not 

observed in the control group. 

 

Discussion: 
 The results of the study showed that exercise in general (aerobic or resistance) increases the vascular 

diameter in elderly men. This can indicate positive impact of physical activity on prevention of cardiovascular 

diseases and complications of it. This result was consistent with of the research results by Pudila et al. [12], and 

Noida et al. [13] .the alignment may returns to the following reasons. Reasons for these effects are described in 

studies that include increased diameter of the artery and pressure of blood imposed on artery wall. When muscle 

activity is performed, it can increase blood pressure which is in fact liquid hydrostatic pressure on walls and 

increases the diameter [13]. Increase of the diameter and decrease of thickness of inner vessel wall caused by the 

loss of minerals that is deposited in the vessel wall due to inactivity [14]. Increase in vessel diameter and 

endothelial cell size. As a result of increasing blood flow, more oxygen and nutrients are available to the cells 

and the cell size is increased [15]. Increase in the concentration of nitric oxide, which is a stimulus for increases, 

the diameter [12]. Another reason for is decrease in endothelin-1 that is a factor affecting arterial stiffness and 

consequently helps to reduce vascular diameter[16].the result of this research is inconsistent with results of 

studies by Tanaka et al. [17], Mariona et al. [18], and Tadii et al. [18]. . The reason of incostency between this 

research and similar studies is probably the type of exercise protocol [ 19 ]. Perhaps the intensity and duration of 

exercise have not been enough to bring the necessary changes in the vascular walls or the subject have not been 

homogeneous and the same age. [17] .And probably the position we measured the diameter of the vessels was 

not the same with the studies (Ruku et al., 2012). 

 

Conclusion: 

 The present study showed that aerobic exercise causes a significant increase in the mean vascular diameter 

(001/0) in elderly men. Therefore, regular exercise can have beneficial effects on cardiovascular factors in 

prevention of this disease. The elderly are recommended to participate in moderate exercise to prevent 

cardiovascular disease. 
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