
 

 

 
1- Associate Professor, Department of Physiology, School of Medicine, Zahedan University of Medical Sciences, Zahedan, Iran. 
2- General Practitioner, Zahedan Health Service Center, School of Medicine, Zahedan University of Medical Sciences, Zahedan, Iran. 
3- General Practitioner, School of Medicine, Zahedan University of Medical Sciences And Young Researchers Club, Zahedan Branch, 
Islamic Azad University, Zahedan, Iran. 
4- Assistant Professor, Imam Ali Hospital, Department of Internal Medicine, School of Medicine, Zahedan University of Medical 
Sciences, Zahedan, Iran. 
Correspondence To: Mohammad Reza Shahraki, Email: m_shahrakim@zaums.ac.ir 
 
12 ARYA Atherosclerosis Journal 2012 (Spring); Volume 8, Issue 1 

Arterial blood pressure in female students before, during and after exercise 

Mohammad Reza Shahraki(1), Hamideh Mirshekari(2), Ahmad Reza Shahraki(3), 
Elham Shahraki(4), Marzieh Naroi(2) 

 

 

Abstract 
 BACKGROUND: Physical activity (PA) has been associated with reduced blood pressure in 
observational epidemiologic studies and individual clinical trials. Since PA is considered as a key 
component for the prevention and treatment of hypertension in children and adolescents, the 
purpose of this study was to assess blood pressure changes in athletic and non-athletic students 
before, during and after PA. 

 METHODS: The subjects in this experimental study consisted of 60 female athletic (n = 30) and 
non-athletic students (n = 30) with an average age of 21-23 years. The athletes were physical 
education students and non-athletes were medical students. Blood pressure (BP) at the right 
arm was measured in sitting position at 5 minutes before, 6 minutes after starting PA and 5 
minutes after the end of the exercise. Weight, height, body mass index (BMI), mean arterial 
pressure (MAP) and pulse pressure (PP) were measured by ordinary methods. Data was 
analyzed using student's t- test. Results were expressed as mean ± SD. The statistical difference 
was considered significant at P < 0.05. 

 RESULTS: The results showed that while systolic BP (SBP) increased during and 5 minutes 
after the end of physical exercise in both groups, diastolic BP (DBP) decreased. However, SBP 
values were significantly lower in non-athletic female students compared to the athletes. On the 
other hand, DBP values were significantly lower in athletic female students compared to non-
athletes. Moreover, heart rate values were significantly lower at rest, during and 5 minutes after 
the end of physical exercise in athlete female students compared to non-athletes. 

 CONCLUSION: Our results revealed that physical activity reduced arterial BP levels in female 
athlete students. 
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Introduction 

There are two types of blood pressure (BP), systolic 
(SBP) and diastolic (DBP). DBP is determined mainly 
by cardiac output and peripheral vascular resistance.1,2 
During an exercise, such as running, cycling, and 
swimming, cardiac output increases and peripheral 
vascular resistance decreases in response to 
vasodilatation of resistant arterioles within exercising 

skeletal muscles.2 Research has shown that while SBP 
progressively elevates during exercise, slight elevation 
is seen in DBP.3 Fujikawa et al.,4 Fasting et al.,5 and 
Brett et al.6 reported gender, body mass index (BMI), 
smoking and physical activity to be associated with 
high BP. Whelton et al.7 and Howden et al.8 suggested 

aerobic exercise to reduce blood pressure in both 
hypertensive and normotensive persons. Previous 
studies have indicated mean DBP to be higher in girls 
with low physical activity compared to more active 
females.9 In addition, dynamic exercise has been 
found to produce large, significant increases in SBP 
and moderate, yet significant, increases in DBP.10 
Becker et al. showed that although SBP increased 
during exercise, DBP decreased.11 Moreover, the 
extent of exercise has been indicated to be associated 
with lower prevalence of obesity and resting 
tachycardia in both sexes while it was slightly related 
with the prevalence of high SBP.12,13 Observational 
experiments showed that most medical students were 
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physically fit and active. In addition, positive 
correlations have been found between prior exercise 
habits and performance on fitness tests which was in 
turn indicative of reduction of risk factors.14 
Furthermore, a high correlation exists between risk 
factors for heart disease and measured BP.15,16  

Female medical students are believed to have 
lower rates of physical activity in comparison to 
female athlete students of physical education in Azad 
University in Zahedan, Iran. Therefore, the present 
study aimed to compare BP indexes in these two 
groups of students before, during, and after exercise 
activities. 

Materials and Methods 
Subjects: 
This experimental study was carried out in Zahedan 
University of Medical Sciences and Zahedan Azad 
University, Zahedan, Iran. The test group included 60 
female 18-23 year-old athlete students of physical 
education who volunteered to participate and were 
randomly selected.11 They were all members of a sport 
team and had one hour of aerobic activity at least 3 
times a week. Any kind of rhythmic exercise involving 
some large muscles was accepted.17 A group of 18-23 
year-old volunteer female medical students (n = 30) 
were also randomly selected as controls. They had no 
experience of physical exercise and were not members 
of any sport teams. Both groups had no history of 
smoking, cardiovascular diseases, hypertension, drug 
therapy and diabetes. 11  
Study Design: 
Height and weight of all subjects were measured with 
light clothes on but without shoes by standard scales 
with readability of 3 cm and 500 grams, respectively. 
Heart rate was measured at the right arm by T AKSUN 
chronometer in sitting position. Mean arterial pressure 
(MAP) was calculated as the sum of DBP and pulse 
pressure (PP). PP was in turn calculated as SBP minus 
DBP. Body mass index (BMI) was determined as 
weight (kg) divided by height squared (m2).  
All the participants received verbal and written  

information about the purpose and procedures of the 
study before giving informed consent to participate. A 
questioner was then filled out by each participant. BP 
was measured at 8 and 11 A.M., and also at three 
phases of physical activities six minutes before, five 
minutes after start and five minutes after the end of 
training.11,17 

Blood pressure was measured three times from the 
right arm with a table sphygmomanometer (Germany 
Company Riester) and with medical Stethoscopes 
Riester. The cuff width measured approximately 3.2 of 
an arm’s length and was appropriately fit according to 
the subject's size.11 Korotkof phase I was used to 
defined systolic blood pressure (SBP) and phase V was 
used for the diastolic blood pressure.18 The mean of 
the three measured values was considered as BP for 
each individual.  
Exercise started with running and continued for 10 
minutes for all participants.19  
Statistical tests: 
The data was analyzed using student and paired-t 
tests in Statistical Package for Social Science (SPSS10) 
and the results were shown as mean ± SD. P values 
less than 0.05 were considered to be significant. The 
study was approved by the Research and Ethics 
committee of Zahedan University of Medical 
Sciences (Zahedan, Iran). 

Results 
According to measurements, the two groups were not 
significantly different in terms of height, weight and 
BMI (Table 1). Heart rate [expressed in beats per 
minute (bpm)] before exercise stress testing was 
significantly lower in athlete students compared with 
non-athletes (74 ± 4 vs. 76 ± 4 bpm; P = 0.05). It 
significantly increased in medical students compared 
to the athletes (126 ± 8 vs. 112 ± 7 bpm; P = 0.001) 
during exercise stress testing. The rising trend 
continued until 5 minutes after the end of exercise stress 
testing (77 ± 4 vs. 80 ± 4 bpm; P = 0.01) (Table 1). 
The measured SBP values are shown in table 2. 
Statistical analysis showed a significant difference in 

 

 Table 1. t (max) and 5 minutes after exertion in athlete and non-athlete female students (n = 60)  
 Athletes (mean ± SD) Non-athletes (mean ± SD) P 

Height (cm) 169.5 ± 5.2 169.9 ± 4.9 > 0.05 
Weight (kg) 60.4 ± 6.5 59.7 ± 5.3 > 0.05 
BMI (kg/m2) 21.1 ± 1.3 20.8 ± 1.1 > 0.05 

HR rest (bpm) 74 ± 4 76 ± 4 a > 0.05 
HR max (bpm) 112 ± 7 126 ± 8 b 0.001 
HR after (bpm) 77 ± 4 80 ± 4 c 0.010 

All values are expressed as mean ± SD 
HR: heart rate, bpm: beats per minute  
a = Heart rate rest, based on sample student T-test was lower in athletes compared with those of non- athletes; b = Heart rate max, based on sample  
t-test was lower in athletes compared with those of non-athletes; c=Heart rate 6 rest, based on sample t-test was lower in athletes compared with those 
of non- athletes 
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SBP values between medical and athlete students during 
and also after exercise training (P < 0.01 and P < 0.001, 
respectively). Significant differences were also found 
between medical and athelete students in DBP values 
measured at all three phases (P < 0.001, P < 0.001, and 
P < 0.01, respectively) (Table 2). 
The data analyses indicated that MAP and PP values 
at maximal effort and 5 minutes after the exercise 
were significantly higher in athelete students than 
medical students (P = 0.001 and P = 0.01 for MAP 
and P = 0.003 and P = 0.001 for PP) (Table 3).  

Discussion 
Our results showed that based on the criteria described 
by Laswar et al.,11 the two groups were not significantly 
different in terms of height, weight and BMI. In 
addition, although SBP increased in both athlete and 
non-athlete female students during exercise stress 
testing mean values of DBP at rest were significantly 
lower in athletes than non-athletes. DBP values also 
during and after exercise stress testing.  

Due to significantly lower heart rates athletes, PP 
values were higher in athlete students compared to 
non-athletes. Moreover, increments in SBP and 
reductions in DBP were observed in both athlete and 
non-athlete female students. Similarly, Becker et al. 
investigated arterial blood pressure index alterations 
under physical exertion in healthy adolescents and 
reported an increase in SBP and a decrease in DBP in 
male and female adolescents before, during and after 
stress exercise testing.11 Likewise, Becker et al. 

showed that arterial blood pressure changed in 
adolescents in response to exercise stress testing and 
that during physical exercise SBP arose in individuals, 
but DBP dropped in all subjects.20 Wright et al. also 
reported large, significant increases in SBP and 
moderate, yet significant, increases in DBP resulted 
by dynamic exercise.10 In contrast, Owen et al. found 
isometric exercises for less than an hour per week to 
reduce SBP by 10.4 mm/Hg and DBP by 6.7 mm/Hg. 
They thus suggested that an increase in aerobic physical 
activity should be considered as an important 
component of lifestyle modification for prevention 
and treatment of high BP.21 This may be due to 
differences in participants' age and methods employed 
in the two studies.  

According to the results of the present study, heart 
rates were significantly higher before, during and after 
training in non-athletes (female medical students) 
compared to athletes (female physical education 
students). Uusitalo et al. also reported that aerobic 
training caused a decrease in heart rate in adults after 5 
years of regular exercise.22 This reduction of the 
heart rate might have been caused by better heart 
function and a higher level of cardiovascular fitness 
in athletes.  

The limitation of the present study was not 
measuring breathing frequency. In addition, we could 
not measure arterial blood gases in the two groups.  

Conclusion 
The present study showed that physical activity has 
the ability to decrease the arterial blood pressure 
index and heart rate in female athlete students. 

 

Table 2. Systolic (SBP) and diastolic blood pressure (DBP) (mm/Hg) before, during (max) and 5 minutes after 
physical exertion in athlete and non-athlete female students (n = 60) 

 Athletes (mean ± SD) Non-athletes (mean ± SD) P
SBP before 111±5.7 109.2±3.7 > 0.05
SBP max 154.8±5.9 145.5±5.6 a < 0.001
SBP after 114.5±6.6 110.5±4.7 b < 0.01

DBP before 75.9±3.1 78.6±2.9 c < 0.001
DBP max 67.6±2.5 71.6±3.5 d < 0.001
DBP after 77.3±2.8 79.7±3.9 e < 0.01

All values are expressed as mean ± SD 
a = Systolic blood pressure max based on sample t-test was higher in athletes compared with those of non- athletes; b= Systolic blood pressure 6 rest 
based on sample t-test was higher in athletes compared with those of non- athletes; c= diastolic blood pressure rest based on sample t-test was lower in 
athletes compared with those of non- athletes; d= diastolic blood pressure max based on sample t-test was lower in athletes compared with those of non- 
athletes; e = diastolic blood pressure 6rest based on sample t-test was lower in athletes compared with those of non- athletes 
 

Table 3. Mean arterial pressure (MAP) and pulse pressure (PP) (mm/Hg) at rest, maximal effort (Max) and 5 
minutes after exertion in athlete and non-athlete female students (n = 60) 

 Athletes (mean ± SD) Non-athletes (mean ± SD) P
MAP rest 109 ± 3.2 109.8 ± 1.5 > 0.05
MAP max 153.8 ± 7.1 142.8 ± 6.6 a 0.001
MAP after 113.6 ± 7.1 109.8 ± 4.6 b 0.01

PP rest 33.7 ± 3.8 30.2 ± 4.7 c 0.003
PP max 82.8 ± 7.7 75 ± 6.1 d 0.001
PP after 41.5 ± 6.8 40.3 ± 7.3 > 0.05

All values are expressed as mean ± SD 
a = mean arterial pressure max based on sample t-test was higher in athletes compared with those of non- athletes; b = mean arterial pressure 6 rest 
based on sample t-test was higher in athletes compared with those of non- athletes; c= pulse pressure max based on sample t-test was higher in athletes 
compared with those of non- athletes; d= pulse pressure 6rest based on sample t-test was higher in athletes compared with those of non- athletes 
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