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 Introduction: exercise and physical activity are one of the non-drug methods which are 

effective on the reduction of the blood pressure. The present study was aimed to compare 
the effect of continuous and interval aerobic exercise on blood pressure in hypertensive 

middle-aged women. Methods: Twenty hypertensive women volunteered to participate in 

this quasi-experimental study. Having filled the questionnaire, the subjects were randomly 
divided into two groups of continuous aerobic exercise (n=10, age: 58.1, ±1.94, wt: 

72.93±3.56) and interval aerobic exercise (n=10, age: 56.4±2.5, wt:70±5.39). The 

continuous aerobic exercise group performed aerobic exercise training at the intensity of 
60% of their maximum heart rate. The interval aerobic exercise group performed its 

variable-intensity activities including 2 minutes of cycling with the intensity of 50% and 1 

minute with the intensity of 70% of their maximum heart rate. Heart rate and systolic and 
diastolic blood pressure were measured before and after the training every 30 minutes for 

10 hours. Results: the results of the study revealed that one session of continuous and 

interval aerobic exercise has no significant effect on the mean arterial blood pressure 
(MAP) of middle-aged women. Conclusion: Although one session of continuous and 

interval aerobic exercise had no significant effect on the mean arterial blood pressure 

(MAP) of middle-aged women, the decrease of mean arterial pressure lasted for 10 hours 
and the reduction was more in the continuous aerobic exercise group. This shows that the 

aerobic exercise especially the continuous one helps reduce blood pressure of 

hypertensive patients for some hours following the exercise.  
 

 
© 2014 AENSI Publisher All rights reserved. 

To Cite This Article: Ali Hoseinzadeh Gonabadi, Kazem Naser, Zohreh Tavakoli, Bahareh Pouladi Borj, The effects of continuous and 

interval aerobic exercise on blood pressure. Adv. Environ. Biol., 8(7), 3573-3577, 2014 

 

INTRODUCTION 

 

 Nowadays, many people have hypertension or high blood pressure which is the single most important risk 

factor for cardiovascular diseases [1]. Each year, over 7 million people around the world die as a result of direct 

impact of hypertension. Many studies have been conducted in Iran and produced different results, but in general 

25-35% of adults in Iran have high blood pressure [2]. The researches have shown that long-term exposure to 

high blood pressure causes the increased heart rate and this leads to the increased risk of cerebrovascular, heart 

and kidney diseases [3]. Blood pressure is the force the blood exerts against the inner walls of the blood vessels 

and it commonly refers to the systemic pressure in the aorta near the heart. Normal blood pressure for adults 

have been reported to be less than or equal to 120/80 mmHg [4]. By definition, hypertension is the increase of 

systolic blood pressure greater than or equal to 140 mmHg, diastolic blood pressure less than or equal to 90 

mmHg or one of them [5]. Long-term physical activity is a non-drug method for reducing blood pressure during 

resting or physical training [6]. Due to its low cost and lack of interference with other treatments, exercise is a 

more appropriate way of controlling blood pressure for the older people. Exercise and physical training decrease 

the adverse physiological effects that occur with aging and improve life quality [7]. A single session of 

moderate-intensity exercise training causes a drop in blood pressure which is called post-exercise hypotension 

(PEH) [8]. PEH in human beings have been observed in response to walking, biking, running and swimming 

[9]. The effect of long-term exercise on the PEH has been examined in both hypertensive and normal people. 

Moreover, there is evidence that shows longer sessions of exercise (45 minutes vs. 25 minutes) have more 

significant and longer PEH [10]. Many researches have been conducted about the response of factors that 

increase blood pressure to continuous exercise but less has been done about the response of blood pressure to 

interval exercise. Thus, it is more recommended to conduct continuous aerobic exercises in order to control 

blood pressure or to treat hypertension non-medicinally.  
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 Given the known effects of exercise, we aim to investigate whether there is a significant difference between 

a single session of continuous and interval aerobic exercise on blood pressure following the exercises. 

 

Methodology: 

Statistical population and subjects: 

 This study was conducted quasi-experimentally. The statistical population of the study included 

hypertensive nonathletic middle-aged women in 17 Shahrivar Hospital, Mashhad, Iran. The subjects were 

identified through questionnaires they had submitted to the 17 Shahrivar Hospital. Then 20 volunteers aged 55-

60 were selected out of 70 and randomly divided into continuous and interval aerobic exercise groups. 

 

Exercise protocol: 

 Each group was called to attend the gym for a single session of exercise training on separate days but at the 

same time of the day. The exercise training of both groups was carried out in continuous and interval way from 

8 to 10:30 in the morning at an adequately ventilated gym with a bicycle ergometer. The subjects performed 

group training and there was an interval of 48 hours between the two sessions of continuous and interval 

exercise. 

 One session of continuous aerobic training consisted of 5-minutes of pre-exercise warm-up, followed by the 

major activity which was 30 minutes of pedaling a bicycle ergometer at the constant intensity of 60% maximum 

heart rate. The major training of the interval exercise group included 30 minutes of aerobic exercises including 

pedaling a bicycle ergometer at a variable intensity, i.e. 2 minutes of pedaling at 50% maximum heart rate and 1 

minute at 70% maximum heart rate. The maximum heart rate of the subjects of both groups were measured 

based on the number of pedals and they finally spent 5 minutes for cooling down. 

 

Blood pressure measurement: 

 The subjects’ blood pressures were measured in the same environmental conditions once before the exercise 

and 20 times following the exercise with 30-minutes intervals. The participants’ systolic and diastolic blood 

pressure were measured in sitting position and from their right arm after some 10 minutes of resting before 

starting exercise and 30 minutes after the exercise training. The measurement was taken every 30 minutes for 10 

hours. In each time, the blood pressure was measured for 3 times and the 3 blood pressure readings were 

averaged and the result was recorded. The mean arterial blood pressure (MBP) was calculated according to the 

following formula: MBP = DBP +1/3(SBP-DBP) 

 

Statistical Analysis: 

 The data were analyzed using Statistical Package for the Social Sciences (SPSS) software, version 18. In 

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

used and one-way repeated measures ANOVA was used at the inferential level (The error rate was 5% in all the 

cases). 

 

Results: 

 Table 1 shows the mean and standard deviation of individual characteristics (age, weight and heart rate) 

used in this study. 

 
Table 1: Demographic characteristics of people. 

M±SD group factor 

94/1  10/58 continues age 

50/2  40/56 interval 

56/3  93/72 continues weight 

39/5  00/70 interval 

29/5  60/80 continues Heart rate 

99/4  40/83 interval 

 
Table 2: Measurements of subjects pre and post exercise. 

interval continues Group 
M±SD M±SD Blood pressure measurements 

71/0  26/10 41/2  18/12 Pre exercise 

96/0 76/9 79/1 83/9 Measurement 1 

34/3 68/ 8 48/1 49/ 9 Measurement 2 

19/1 76/9 21/1 30/10 Measurement 3 

51/0 52/9 82/1 86/10 Measurement 4 

82/0 53/9 49/1 49/10 Measurement 5 
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94/0 49/9 37/1 73/10 Measurement 6 

33/1 97/9 48/1 23/10 Measurement 7 

59/1 28/9  48/1 23/10  Measurement 8 

40/1 07/9  19/1 16/10  Measurement 9 

76/0 02/9  37/1 02/10  Measurement 10 

30/1 17/9  14/1 88/9  Measurement 11 

09/1 01/9  04/1 39/10  Measurement 12 

06/1 30/9  10/1 58/10  Measurement 13 

98/0 51/9  72/0 04/10  Measurement 14 

75/0 76/9  76/0 94/9  Measurement 15 

60/0 56/9  17/1 01/10  Measurement 16 

84/0 41/9  18/1 12/10  Measurement 17 

82/0 33/9  05/1 98/9  Measurement 18 

70/0 10/9  05/1 89/9  Measurement 19 

84/0 04/9  84/0 53/9  Measurement 20 

 

 Findings of the study showed no significant change in the subjects’ mean blood pressure before and after 

the continuous aerobic exercise (Table 3). 

 
Table 3: One-way analysis variance fore continues group. 

f sig (Wilk Lambda) 

6 22/0 225/0 

 

 The findings also showed that no changes were made in the mean blood pressure of the subjects after 

interval aerobic exercise (Table 4). 

 
Table 4: One-way analysis variance fore interval group. 

f sig (Wilk Lambda) 

6 061/0 901/0 

 

 The results also showed no significant change between the effect of one session of continuous and interval 

aerobic exercise on the mean blood pressure of the middle-aged women.  

 

Discussion: 

 The results of the study revealed that there is no significant difference between the continuous and interval 

groups’ mean arterial blood pressure (MBP) after the exercise training. 

 Findings of the present study was consistent with those of the other researchers as Forjaz & et al. and 

Cunha & et al. who did not observe significant difference between continuous and interval exercise [10,12]. 

Other researchers such as Pescatello & et al., Guidry & et al., Blanchard & et al., Syme & et al., Guidry & et al. 

and Pescatello & et al. also reported no difference in the blood pressure’s response to the continuous and 

interval exercise [13,14,15,16,17,18]. 

 However other researches have shown that the PEH was due to the intensity of exercise which is 

inconsistent with the findings of the current study. Willianson & et al. investigated the effect of a constant 

intensity as compared to variable intensities in a bicycle ergometer and PEH. The effect of exercise on PEH was 

observed only after the interval exercise trainings, which they considered the mechanism of this hypotension as 

related to cerebral blood flow changes in cortex which is associated with autonomic control of cardiovascular 

function [19]. 

 Ciolac & et al. observed that continuous exercise caused more reduction in blood pressure as compared to 

interval exercise (20). 

 Based on animal and human studies, the sympathetic activity declines following the exercise training 

[21,22,23]. Changes in vascular reactivity accompany the reduction of sympathetic activity for vascular 

resistance and the release of dilator substances like nitric oxide as a result of muscle contraction and the increase 

of muscle blood flow. Following a high-intensity exercise training, vascular reactivity to alpha-adrenergic 

stimulation reduces [24]. Local release of nitric oxide, prostaglandins and adenosine increases during the 

exercise training and thus facilitates peripheral vascular vasodilation [25].  

 Post-exercise blood pressure is due to the exercise training and daily changes in blood pressure do not play 

a role in reducing it. The intensity and volume of exercise training plays an important role in hemodynamic 

regulation, body temperature and neural responses during the exercise [26]. Syme & et al. also reported that the 

intensity of exercise affects hypotension and has a direct relationship with it [16]. Studies show that such factors 

as decreased plasma volume, increased vasodilatory substances, changes in hormones that affect blood pressure, 
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such as vasopressin, angiotensin II and renin, and peripheral vascular vasodilation due to increased core body 

temperature are also affective in hypotension [27]. 

 In their study on the hypertensive people, Guidry & et al. found out that the longer the exercise session 

continues, the more decline occurs in blood pressure [17]. 

 Another difference is in the exercise protocol and the means of doing exercise. In some of the studies the 

exercise training was carried out on a treadmill, while in the present study the exercise training was done on a 

bicycle. It has been reported that heart rate response to treadmill exercise in sedentary individuals is 10-15% 

more than the heart rate response to bicycle exercise. Maximum heart rate and VO2max is commonly more on 

the treadmill. Therefore, it is said that the 60% of the reserve heart rate on the treadmill is adjusted to the cycle 

ergometer by subtracting 10%. The reports that compared VO2max on bicycle and treadmill always show 

differences about 7-12%. The more values obtained on the treadmill probably reflects the mobilization of larger 

mass muscle during the exercise. The inconsistent results of the present study with some previous studies can 

also be justified such that hypertensive people’s baseline blood pressure have been less than that of the other 

people on the day of evaluation [28]. 

 

Conclusion: 

 Given the findings of this study, although continuous and interval aerobic exercise had no significant 

impact on the mean arterial blood pressure (MAP) of middle-aged women, according to the tables 1, 2 and 3 the 

decrease of MAP lasted for 10 hours and it was 2.36 mmHg and 1.2 mmHg lower than its initial value in 

continuous and interval exercise respectively. It has also revealed that the decrease after continuous aerobic 

exercise was more which shows exercise training especially continuous aerobic exercise brings about a decrease 

in blood pressure of the hypertensive patients for some hours following the exercise. Perhaps if we continued 

the measurement, we might observe the hypotension in both cases. 

 

REFERENCES 

 

[1]  Rahimian, Z., R. Hosseini, J. Ariannejad, 2010. "The effects of exercise and diet on cardiovascular risk 

factors - vascular and blood pressure in overweight women, obese and Hypertensive". Iranian Journal of 

Endocrinology and Metabolism, 4(12): 376-384.(Persian) 

[2]  Khoshdel, A., B. Dormanesh, M. Noorifard, 2011. "New account behind the ups and downs of blood: 

Clinical and epidemiological methods and values of blood pressure monitoring in high-risk groups". 

Journal of Army University of Medical Sciences, 2(9): 118-129(Persian). 

[3]  Jeremiah, G., 2011. "Post-exercise hypotension in brief exercise". A Thesis The Faculty of the Department 

of Kinesiology, Recreation, and Sport,  western Kentucky University.  

[4]  Spragg, Carly, 2009. "Post Exercise Hypotension and Blood Pressure Circadian Rhythm in Pre-

hypertensive Older Adults." Diss. University of Toronto. 

[5]  Wilmore, J., D. Cassell, 2005. "Exercise Physiology and activities. 

[6]  Arazi, H., H. Rohani, 2009. Blood pressure responses after resistance training methods, and Double Extra 

times". Journal of Sport Sciences, University of Guilan, 27: 123-136 (Persian). 

[7]  Manoel, P.H., E.S. da Cunha1, 2011. "Influence of Resistance Training Performed at Different  Intensities 

and Same Work Volume over BP of Elderly Hypertensive Female Patients."  Exercise and Sports 

Medicine Clinic, Federal University of Rio Grande, Grande do Norte, Brazil. 

[8]  Kenney, Michael J. and Douglas R. Seals, 1993. "Post-exercise hypotension. Key features, mechanisms, 

and clinical significance." HYPERTENSION 22.5: 653-664. 

[9]  Chen, Chao-Yin and Ann C. Bonham, 2010. "Post-exercise hypotension: central mechanisms." 

EXERCISE SPORT SCI R 38.3: 122. 

[10]  Cunha, Gisela Arsa da, et al., 2006. "Post-exercise hypotension in hypertensive individuals submitted to 

aerobic exercises of alternated intensities and constant intensity-exercise." REV BRAS MED 12.6: 313-

317. 

[11]  Moeini, M., 2010. "Effect of massage therapy on blood pressure in hypertensive women with 

preeclampsia", Isfahan Cardiovascular Center, 1-26(Persian). 

[12]  Forjaz, C.L.M., et al., 1998. "Post-exercise changes in blood pressure, heart rate and rate pressure product 

at different exercise intensities in normotensive humans. "BRAZ J MED BIOL RES 31.10: 1247-1255. 

[13]  Pescatello, Linda S., et al., 1991. "Short-term effect of dynamic exercise on arterial blood pressure." 

CIRCULATION 83.5: 1557-1561. 

[14]  Guidry, M.A., L.S. Pescatello, B.E. Blanchard, A. Kerr, A.L. Taylor, A.N. Johnson, et al., 2004. Exercise 

intensity alters postexercise hypotension. J Hypertens., 22(10): 1881-8. 

[15]  Blanchard, B.E., G.J. Tsongalis, M.A. Guidry, L.A. LaBelle, M. Poulin, A.L. Taylor, et al., 2006. RAAS 

polymorphisms alter the acute blood pressure response to aerobic exercise among men with hypertension. 

Eur J Appl Physiol., 97(1): 26-33. 

http://www.google.com/aclk?sa=l&ai=CGCBzY4X4UvbsIKGcjAb964CgDYXVrNsDjf3floYBuq27UggAEAFQ-ZuIp_7_____AWDtAqABm8qcywPIAQGqBCJP0FMcRAbSY2s0gfUvxKjT6u7z4FHEBWQ-chEgD0Bu5M6qgAfNteM0kAcC&sig=AOD64_1Z-yIcMkNokluMuYG8J1WWVpEQdg&ved=0CCUQ0Qw&adurl=http://www.whitepages.com/name/Jack-Wilmore%3Fsite_id%3D10592%26s_cid%3Dppc-names17


3577                                                        Ali Hoseinzadeh Gonabadi et al, 2014 

Advances in Environmental Biology, 8(7) May 2014, Pages: 3573-3577 

[16]  Syme, Amy N., et al. "Peak systolic blood pressure on a graded maximal exercise test and the blood 

pressure response to an acute bout of submaximal exercise.".. AM J CARDIOL. 98.7: 938-943.   

[17]  Guidry, Margaux A., et al. "The influence of short and long duration on the blood pressure response to an 

acute bout of dynamic exercise." AM HEART J., 151.6: 1322-e5. 

[18]  Pescatello, Linda S., et al. "Dietary calcium intake and renin angiotensin system polymorphisms alter the 

blood pressure response to aerobic exercise: a randomized control design." NUTR METAB (LOND), 4: 1. 

[19]  Willianson, J.W., R. McColl, D. Mathews, 2004. "Changes in regional cerebral blood flow distribution 

during post-exercise hypotension in humans." J APPL PHYSIOL, 96: 719-24. 

[20]  Ciolac, E.G., G.V. Guimaraes, V.M. D’Avila, L.A. Bortolotto, E.L. Doria, E.A. Bocchi, 2009. "Acute 

effects of continuous and interval aerobic exercise on 24-h ambulatory blood pressure in long-term treated 

hypertensive patients." INT J CARDIOL, 133(3): 381-7. 

[21]  Floras, John S., et al., 1989. "Post-exercise hypotension and sympathoinhibition in borderline hypertensive 

men." HYPERTENSION, 14.1: 28-35. 

[22]  Andrew Taylor, J.R. Halliwill and Dwain L. Eckberg, 1996. "Impaired sympathetic vascular regulation in 

humans after acute dynamic exercise." J PHYSIOL, 495.Pt 1: 279-288. 

[23]  Kulics, Jennifer M., Heidi L. Collins and Stephen E. DiCarlo, 1999. "Post-exercise hypotension is 

mediated by reductions in sympathetic nerve activity." AM J PHYSIOL-HEART C 276.1: H27-H32.  

[24]  Halliwill, John R., 2001. "Mechanisms and clinical implications of post-exercise hypotension in humans." 

EXERCISE SPORT SCI R., 29.2: 65-70. 

[25]  Franklin, P.J., D.J. Green and N.T. Cable, 1993. "The influence of thermoregulatory mechanisms on post-

exercise hypotension in humans." J PHYSIOL., 470.1: 231-241. 

[26]  Melo, Cíntia M., et al., 2006. "Post-exercise hypotension induced by low-intensity resistance exercise in 

hypertensive women receiving captopril." BLOOD PRESS MONIT, 11.4: 183-189. 

[27]  MacDonald, J.R., et al., 2002. "Post-exercise hypotension is not mediated by the serotonergic system in 

borderline hypertensive individuals." J HUM HYPERTENS, 16.1: 33-39. 

[28]  Wallace, Janet P., et al., 1997. "A Comparison of 24-h Average Blood Pressures and Blood Pressure Load 

Following Exercise." AM J HYPERTENS, 10.7: 728-734.  


