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Abstract. This study was aimed at determining the effects 

of aerobic exercise training on blood pressure in men 

hypertensive patients. To this end, the study employed a 

randomized controlled, parallel-group design. 

Accordingly, twenty-four male hypertensive patients with 

a mean age of 38±4 years were assigned into two groups 

(n=12 each): the exercise group means body mass index 

26.8±1.54 kg/m2 and the control group’s mean body mass 

index 27.2±1.98 kg/m2. The research participants’ systolic 

blood pressure (SBP) and diastolic blood pressure (DBP) 

data were collected at baseline and after 16 weeks of the 

study period. The exercise group (EG) participants 

performed moderate-intensity aerobic exercise for 16 

weeks three days per week. On the other hand, the control 

group (CG) participants did not take part in exercise 

intervention but continued their usual daily activities 

during the study period. Statistical analysis data collected 

was done using SPSS version 20. Analyses of within-

group and between-group comparisons were done using 

paired sample t-test and independent sample t-test, 

respectively,  with the level of significance set at P<0.05. 

The results of this analysis show that the EG has 

demonstrated significant within-group mean changes in 

SBP (-7.1 mm Hg; P<0.001), and in DBP (-5.6 mm Hg; 

P<0.001) compared to baseline. The result in the CG was 

found insignificant within-group mean changes in SBP (-

0.3 mm Hg; P=0.51), and in DBP (-0.3 mm Hg; P=0.39) 

compared to baseline. Moreover, between-group 

comparisons showed that mean SBP and DBP significantly 

reduced in EG compared to CG. Therefore, it can be 

concluded that 16 weeks, moderate-intensity and 

supervised aerobic exercise training significantly reduce 

blood pressure levels in stage 1 hypertensive patients. 

Thus hypertensive patients could be encouraged to take 

part in moderate-intensity aerobic exercise training 

regularly. 
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Introduction 

Hypertension is worldwide widespread and human 

beings' health problems (Cardoso et al., 2010; 

Kearney et al., 2005). In peoples sustained high blood 

pressure (HBP) affects primarily the aorta, heart, 

brain, kidneys, retina, and lower extremities 

(Parkinson, 2012). The lifestyle changes of modern 

people are related to growing urbanization and 

rising utilization of motorized transportation and 

these lifestyle alterations lead people to increase 

sedentary mode of life (Andreeva, 2014; Boreham & 

Riddoch, 2001). Now a day there is a notable increase 

in urbanization in Ethiopia (Hailemariam et al., 

2018). 

An inactive lifestyle increases the risk of hypo-

kinetic diseases, including hypertension (Ferrari, 

2008). Inactivity is greatly connected with 

hypertension (Carnethon et al., 2003). Nshisso et al. 

(2012) reported that inactive lifestyles, expanding in 

low-income countries, including Ethiopia, causing 

speeding up in the occurrence of hypertension. From 

2000 to 2010 the prevalence of hypertension 

increased by 16% in both men and women in Sub 
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Saharan Africa and the prevalence of hypertension 

was (36.3%) for women and (36.9%) for men (Mills et 

al., 2016). The world health organization estimated 

that the prevalence of hypertension in Ethiopia is to 

be 35.2% in 2025 (WHO, 2011). In Ethiopia at present 

in the everyday life of the urban people, high 

attention is not given for physical exercise (Belay et 

al., 2013).  

To encounter the increased prevalence of 

hypertension increased involvement in exercise 

intervention could be the main alternative in low- 

and middle-income countries (Whelton et al., 2002a). 

To reduce hypertension, regular participation in 

exercise training is an important non-

pharmacological strategy (Pescatello et al., 2015; 

Chobanian et al., 2003; Whelton et al., 2002b). 

According to the recommendations of ACSM, 

WHO, an international society of hypertension, 

national heart foundation and a committee on 

prevention, detection, evaluation, and treatment of 

HBP, increased physical activity is considered to be 

the first-line treatment strategy for mild and 

moderate hypertensive patients (Baster & Baster, 

2005). Aerobic exercise training modality is very 

important for the treatment and prevention of HBP 

and its complications (Borjesson et al., 2016; 

Cornelissen & Smart, 2013; Cardoso et al., 2010; 

Iellamo & Volterani, 2010). 

To the best of our knowledge studies were not 

carried out in Ethiopia concerning aerobic exercise 

training as an alternative intervention approach for 

hypertensive patients. Hence, this study aimed to 

determine the effect of aerobic exercise training on 

BP in men with hypertension. 

Methods 

Subjects 

Twenty-four male stage 1 hypertensive patients, age 

ranges between 31 to 45 years, individuals who 

provided written informed consent, participants 

who live in the area of study during the research and 

participants who are on monotherapy were included 

in the study. Whereas participants with known renal 

and cardiac problems, diabetic patients, participants 

who use lipid-altering medications and participants 

who were involved in a structured exercise program 

within the three-month gap before the study period 

were excluded from the study.  

Ethical Considerations 

This study was approved by the Health Research 

Ethics Review Committee of Health Sciences College 

of Mekelle University with Ref.ERC07752016. Before 

continuing the study written informed consent was 

obtained from all study participants after reading 

and explaining information sheets in their local 

language (Amharic) regarding procedures, 

confidentiality, and risks of the study. The study was 

conducted according to the recommendations of the 

Declaration of Helsinki. 

Study Design 

This study used a randomized, controlled, parallel-

group design. Twenty-four hypertensive males, who 

fulfill inclusion, exclusion criteria were randomly 

assigned into an exercise group (n=12) and a control 

group (n=12) after assessment for eligibility. Flow 

chart of study participants presented in Figure 1. 

Data collection 

Baseline data on BP were collected after a minimum 

of 48 hours of vigorous physical activity (exercise 

training) and after 12 hours overnight fasting in the 

morning between 8 am to 10 am. Resting SBP and 

DBP was taken by using an Omron digital 

sphygmomanometer. The participant seated on the 

chair, leg uncrossed and arm placed on the table at 

the height of the heart with the palm facing upward. 

The first measurement was taken after a person sits 

down for at least 10 minutes and the second and 

third measurements were taken after 3 minutes of 

rest between the readings. The precision of the 

measurement was kept by using three readings 
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within a 3-minute interval and finally, BP values 

used for analysis were the mean of the three 

readings.  

Training protocol 

The participants in the exercise group (EG) 

performed aerobic exercise (brisk walking) for 16 

consecutive weeks, three days per week. An exercise 

physiologist supervised aerobic exercise training. 

The participants in the control group (CG) continued 

their usual activities during the period of study and 

were accomplished medical symptom's 

questionnaire forms monthly for the study period, 

but did not take part in any structured exercise 

training. The aerobic exercise training protocol is 

presented in Table 1.

 

 

Figure 1. Flow chart of study participants. 

 

Table 1 

Aerobic exercise training protocol for hypertensive patients. 

Weeks Duration of Exercise (min) Intensity Frequency of Days per Week 

1-2 30 30% of HRR 3 

3-4 30 35%  of HRR 3 

5-6 35 40%  of HRR 3 

7-8 35 45 %  of HRR 3 

9-10 40 50 %  of HRR 3 

11-12 40 55 %  of HRR 3 

13-14 45 60 %  of HRR 3 

15-16 45 60 %  of HRR 3 

HRR = Heart rate reserve;  
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Statistical Analysis 

Data entry and analysis were done using the 

Statistical Package for Social Sciences (SPSS) Version 

20. The mean values and standard deviations were 

tabulated for SBP and DBP.  A comparison of 

quantitative variables at the pre-intervention and 

after post-intervention of the same group was 

analyzed with paired sample t-test. Comparison of 

continuous variables between the intervention and 

control group was done using an independent 

sample t-test. Finally, the statistical significance was 

set at P<0.05. 

Results  

Twenty-four hypertensive males were studied. All 

study participants completed the study and 

analyzed it.  For hypertensive patients treated with 

aerobic exercise, mean and SD of age (in years), 

height (in meters), weight (in kilograms),body mass 

index (in kg/m2), SBP(in mmHg) and DBP (in 

mmHg) were 38.42 (4.69), 1.68 (0.07), 77(9.57), 26.8 

(1.54),142.8 (2.92) and 91.2 (1.59) respectively, and for 

the control group the mean (SD) of age (in years), 

height (in meters), weight (in kilograms), body mass 

index (in kg/m2), SBP(in mmHg) and DBP (in 

mmHg) were 37.6 (3.6), 1.69 (0.05), 77.7 (8.75), 27.2 

(1.98), 142.5 (3.089) and 91.08 (1.16), respectively. 

There were no significant baseline differences 

between study groups in all measured variables 

(P>0.05). The descriptive characteristics of the study 

groups are presented in Table 2. 

 

 

Table 2 

Descriptive characteristics of groups. 

Variables 
Aerobic Group Control Group 

p 
Mean SD Mean SD 

Age (years) 38.42 4.69 37.6 3.60 0.10 

Height (meters) 1.68 0.07 1.69 0.05 0.92 

Weight (kg) 77 9.57 77.7 8.75 0.65 

Body mass index (kg/m2) 26.8 1.54 27.2 1.98 0.42 

SBP 142.8 2.92 142.5 3.09 0.78 

DBP 91.2 1.59 91.08 1.16 0.88 

SD = Standard Deviation 

 

Table 3 

Paired sample t-test of the blood pressure within the aerobic and control groups. 

Groups Variables Baseline 16 weeks MD t df p 

Aerobic SBP 

DBP 

142.8 ± 2.92 

91.2 ± 1.59 

135.7 ± 3.28 

85.6 ±  2.94 

-7.1 

-5.6 

-10.843 

-8.818 

11 

11 

0.001* 

0.001* 

Control SBP 

DBP 

142.5± 3.089 

91.08 ± 1.16 

142.2 ± 3.16 

90.75 ± 1.54 

-0.3 

-0.3 

-0.692 

-0.886 

11 

11 

0.51 

0.39 

*The mean difference is significant at p<0.05. Values are presented as Mean ± SD. SBP= Systolic blood pressure; 

 DBP= diastolic blood pressure; MD = mean difference. 
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Table 4 

Mean and SD of blood pressure change in study participants between   aerobic and control groups using 

independent sample t-test. 

Variables Groups Mean ± SD t df p 

SBP Aerobic 

Control 

135.7± 3.28 

142.2 ± 3.16 

-4.942 22 0.001* 

DBP Aerobic 

Control 

85.6 ± 2.94 

90.75 ± 1.54 

-5.393 22 0.001* 

* The mean difference is significant at p<0.05. 

 SBP, Systolic blood pressure; DBP, diastolic blood pressure. 

 

Mean SBP and DBP significantly reduced in EG 

(by -7.1 mmHg, P<0.001 and by 5.6 mmHg, P<0.001), 

respectively compared to baseline. Mean SBP and 

DBP not significantly reduced in CG compared to 

baseline. The results of the paired sample t-test 

presented in Table 3. The EG had shown a significant 

mean reduction in SBP and DBP compared to CG 

after sixteen weeks of exercise intervention. The 

results of the independent sample t-test presented in 

Table 4. 

Discussion 

The finding of the current study indicated that 

resting SBP and DBP were significantly decreased in 

the EG when compared to baseline (Table 3) and the 

CG (Table 4). This is likely because, the decreased 

sympathetic nervous system activity and possible 

normalization of arteriole morphology may have a 

contribution to reducing peripheral resistance to 

blood flow and thereby lowering blood pressure 

(O’Sullivan & Bell, 2000). Further aerobic exercise 

training reduces blood pressure by decreasing 

vascular resistance Cornelissen & Smart (2013), 

Halliwill et al. (2013), Fagard (2006), Cornelissen & 

Fagard (2005) by rising vasodilatation and lumen 

diameter (Hamer, 2006), by decreasing endothelial-1 

that is a powerful vasoconstrictor, and by raising 

nitric oxide which is a strong vasodilator (Maeda et 

al., 2001). 

The statistically significant reductions found in 

resting blood pressure among adult hypertensive 

patients in the current study have high clinical 

importance. Some studies reported that a decrease of 

5 mmHg in SBP reduces the risk of coronary heart 

disease by 9% and the risk of stroke by 14% 

(Chobanian et al., 2003; Whelton et al., 2002b). Our 

study demonstrated a mean SBP reduction of 7.1 

mmHg due to aerobic exercise training according to 

the paired-sample t-test result (Table 3). This 

indicated that participants of the EG have reduced 

coronary artery disease risk by 12.8% and stroke risk 

by 19.9%. So this study has vital clinical significance 

in addition to statistical significance for the 

participants of the study in improving their blood 

pressure. 

In agreement with the present study finding 

studies conducted by Swati et al. (2015), Collier et al. 

(2008), Westhoff et al. (2008), Fagard & Cornelissen 

(2007), Fagard (2006), Cornelissen & Fagard (2005), 

Isdebska et al. (2004) reported that both resting SBP 

and DBP significantly reduced at the end of the 

aerobic exercise intervention compared to baseline. 

The findings of our study also supported by 

Gholamrezai et al. (2014), Lima et al. (2014), 

Cornelissen & Smart (2013), Lamina (2010), Tsai et al. 

(2004), Tsai et al. (2002) those reported significant 

reduction in resting SBP and DBP in the EG 

compared to CG after the intervention. 

However, some studies found no significant 

changes in SBP and DBP after 8 weeks to 16 weeks of 
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aerobic exercise intervention (Lima et al., 2012; 

Bateman et al., 2011). The variations may be 

attributed to differences in ethnicity, age of the 

participants and baseline blood pressure level of the 

participants.  

Application of randomized controlled studies, 

higher adherence level of the participants in the 

exercise, provision of an alternative approach to treat 

hypertension in Ethiopia for the first time are the 

strengths of the study. Whereas, using a small 

sample size is a limitation of this study. So, future 

studies should be conducted using large sample sizes. 

Conclusion 

The aerobic exercise group had shown significant 

decreases in SBP and DBP when compared with the 

baseline data as well as the control group after 16-

weeks of moderate-intensity aerobic exercise 

intervention in stage 1 hypertensive patients. 

Therefore, it can be concluded that 16 weeks, 

moderate-intensity and supervised aerobic exercise 

intervention significantly reduce BP levels in stage 1 

hypertensive patients. Thus hypertensive patients 

could be encouraged to take part in moderate-

intensity aerobic exercise training regularly. 
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