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Abstract--Increasing prevalence of hypertension (HT) risk 

factors and number of uncontrolled blood pressure in 

hypertensive patient still being the focus in health care, 

especially in nursing promotive-preventive and 

rehabilitative care. Complementary and alternative 

nursing care aims to enhance patient awareness and 

empowerment in unique ways, for instance Tai Chi as 

mind-body exercise. This study aimed to compare blood 

pressure and pulse responses of hypertensive individuals 

to 60 minutes and 30 minutes Yang style Tai Chi exercise 

with control group. Fifty-seven participants in the study 

divided to three groups (60 minutes Tai Chi, 30 minutes 

Tai Chi, and control group) and included by purposive 

sampling for eighth weeks with once a week session. 

Blood pressure and pulse were measured in baseline and 

the eighth week, then analyzed with one-way ANOVA to 

compare three groups at baseline and eighth week 

measurements. The result show that there was no 

significant differences at baseline for all groups (SBP: p= 

0.344; DBP: p= 0.118; Pulse: p= 0.506). However, there 

was a significant difference at eighth-week measurement 

for all variables (SBP: p= 0.025; DBP: p= 0.017; Pulse: p= 

0.016). The study results suggest that Tai Chi is an 

effective exercise to lower and maintain blood pressure 

and pulse levels among hypertensive patient, and thus 

may be potential intervention to control hypertension. 

 

Keywords: blood pressure, complementary and 

alternative care, hypertension, pulse, Tai 

Chi. 

I. INTRODUCTION 

Hypertension is a noncommunicable disease (NCD) 

that remain a concern in nursing care management 

because of its long-term care in nature. One of the 

significant problems in hypertension management is 

uncontrolled blood pressure that may be contributed by 

inadequate preventive and rehabilitative care. 

Nowadays, nursing care has shifted its focus in 

promote- preventive and rehabilitative areas. Globally, 

hypertension prevalence increased from 600 million in 

1998 to one billion in 2008 [1], then continue to rise 

and reached 1.13 billion in 2013 [2]. According to 

WHO, 1 in 4 men and 1 in 5 women had hypertension 

in 2015 [2]. American Heart Association (AHA) 

reported that there were 76.4 million hypertensive 

patients in 2008 and 77.9 million in 2010, and they 

estimated that this number would increase by 27 million 

in 2030 [3,4]. In South East Asia context, 25% of the 

population had hypertension [5]. The rising number of 

hypertensive patient, has  increased  the  burden  on  the  

healthcare system associated with hypertension-related 

complication condition such as heart attack, heart 

failure, and stroke [4].\Cardiovascular disease (CVD) is 

one of the four main NCD besides cancer (27%), 

respiratory disease (8%), and diabetes (4%)[6]. This 

condition may lead to mortality, which 7.5 million 

deaths because of hypertension was identified in 2008 

globally [3]. CVD has probability of deaths around 17.5 

million worldwide and 37% at age under 70 of age, 

caused by coronary heart disease (CHD) as 7,4 million 

deaths, 6.7 million deaths by stroke, and 1.5 million 

deaths by diabetes [5]. Also, in United States has 20,2% 

increasing from 2003 until 2008 with mortality rate 

18.3 per 100,000 people and increased to 18,8 per 

100,000 in 2009 [3]. Indonesia had 31.7% hypertensive 

patients in 2007, and decreased to 25.8% in 2013, then 

increased to 34.1% in 2018 [7–9]. This condition will 

continue arise by the increasing risk factors of 

hypertension in Indonesia, such as high blood glucose, 
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obesity, and tobacco smoking uses [5,10,11]. So, this 

occurred because the under control of risk factors and 

blood pressure, same as in 47.5% in United States [4] 

and 68% in Australia [12]. 

It shows that the very need of blood pressure 

monitoring and maintain in stable beco

me important key in the management of hypertension, 

especially in the area of promote-prevention and 

rehabilitative such as complementary and alternative 

care (CAC). Complementary care aims to increase 

awareness and empowerment patients by utilizing 

positive aspects and abilities of patients [13]. Warren et 

al. divides complementary care into three forms, 

namely products (such as supplements and 

phytopharmacy), practices (such as acupuncture and 

massage), and exercise (such as Tai Chi and yoga) 

[13]. Tai Chi also called mind-body exercise because it 

is a series of body movements that flows continuously 

and requires integration of mind concentration, 

balanced body load changes, muscle relaxation, and 

breathing control [14]. A study of 39 respondents who 

did Tai Chi for 12 weeks showed that in the first 6 

weeks there was a decrease in systolic blood pressure 

of 15.4 mmHg (p = 0.001), diastolic blood pressure of 

8.2 mmHg (p = 0.001), and pulse rate 1.4 bit per 

minute (bpm) [15]. The decrease in blood pressure that 

occurs after Tai Chi training is caused by an increase in 

baroreflex sensitivity [16], increased parasympathetic 

nerve activation and decreased sympathetic [17], as 

well as an increase in arterial compliance and 

decreased peripheral vascular resistance [18]. In 

addition, Tai  Chi  which  is  low  impact  because  it  

has  a  metabolic equivalent value of 1.5-4 METs [19], 

shows that Tai Chi is safe to do and can be paired with 

physical exercise interventions that already exist in the 

heart rehabilitation program (grade B level II) [20]. 

There were many studies of Tai Chi as therapy for 

hypertension, but still lack of study how intensity of 

Tai Chi can affect the blood improvement choices of 

exercise that can be used as CAM in hypertension 

management, at the context of intensity of Tai Chi. The 

Tai Chi program can be make step-by-step session to 

induced adaptation of cardiovascular regulation to 

maintain blood pressure and pulse being controlled. 

 

II. METHOD 

This study used quasi-experimental design to fifty- 

seven participants as Hsieh formula [21], which 

divided to three groups: sixty minutes Tai Chi, thirty 

minutes Tai Chi, and control group. Samples were 

taken with criterial: age 20-80 years old, diagnosed as 

pre-hypertension to stage II hypertension [22], not has 

severe cardiovascular problems such as shortness of 

breath and chest pain when doing daily activities, not 

have mobilization and joint impairment, and never 

done Tai Chi. The intervention will be stopped when 

participants experiencing shortness of breath, chest 

pain, and joint pain then excluded from samples. 

Yang style Tai Chi exercised for eight weeks with once 

a week session. Five moves used in this study 

conducted as main moves from 24-form Yang style Tai 

Chi which have been used by Yeh to heart failure and 

chronic obstructive pulmonary disease patients [23,24]. 

Every session has different duration of main moves to 

accommodate physiology adaptation to Tai Chi 

exercise [25]. Blood pressure and pulse measured after 

5 minutes from activity and after exercise [26]. 

Baseline measurement taken from before first session 

and after last session as eighth week measurement. 

Descriptive analysis showed in mean and standard 

deviation (for numerical data), and frequency and 

percentage (for categorical data). The differences 

between three groups analyzed by one-way ANOVA. 

 

III. RESULTS 

Table 1 Distribution of participant’s characteristic and baseline 

measurements 

Variables Baseline 

Age 61.44 ± 
6.62 

Gender  

Men 13 
(22.88%) 

Women 44 

(77.2%) 

Blood Pressure  

Systolic Blood Pressure (SBP) 149.23 ± 
13.688 

Diastolic Blood Pressure (DBP) 87.07 ± 
8.398 

Pulse 83.35 ± 
7.173 

Distribution of participants’ characteristics (Table 1) 

showed that averaged in old adult (61.44 ± 6.62 years 

old) and majority are women (77.2%). Participants has 

stage two hypertension (149.23 ± 13.688mmHg) with 

normal range pulse (83.35 ± 7.173bpm) in average. 

Table 2. comparison analysis between all groups at baseline and 

eighth week 
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majority are women (77.2%). Participants has stage two 

hypertension (149.23 ± 13.688mmHg) with normal 

range pulse (83.35 ± 7.173bpm) in average. 

Table 2 showed that almost all groups has decrease 

measurements in every variable. Moreover, there were 

not different significantly at baseline measurements in 

all groups at all variables comparison analysis. It has 

showed that there were good homogeneity at baseline 

measurements. Meanwhile, there are significantly 

differences between all groups at eighth week in SBP 

(p= 0.025), DBP (p= 0.017), and pulse (p= 0.016). 

 

IV. DISCUSSION 

The central nervous system coordinates the reflex 

control of blood pressure with the medulla oblongata as 

the main integration center, then the autonomic nerve 

will affect blood pressure regulating effectors such as 

the SA node (pulse regulation), ventricular myocardial, 

and smooth muscle in the arteries and veins. This 

function can be modulated by input afferent reflex 

receptors and stimulation from other central nervous 

system areas such as the respiratory center, 

hypothalamus, limbic system, and cerebral cortex. 

The increase in blood pressure that occurs in the early 

weeks of the study shows the physiological adaptation 

of the body to dynamic aerobic exercise types to 

increase oxygenation and cardiac output due to 

increased metabolic requirements. After the body is 

able to adapt, there will be a post-adaptation condition 

so that a decrease in blood pressure can be seen. This 

condition is seen in blood pressure from the fourth to 

the eighth week. 

Blood pressure in the eighth week decreased 

significantly both in systolic and diastolic blood 

pressure in the Tai Chi group 60 minutes and 30 

minutes (systolic Tai Chi 30 minutes: X = 143.19; 

diastolic Tai Chi 60 minutes: X = 81.59; diastolic Tai 

Chi 30 minutes: X = 82.06), while a significant 

increase in systolic blood pressure occurred in the 

control group ( X = 148.92). 

This is supported by Taylor-Piliae, Haskell, & 

Froelicher study on 38 respondents who were given Tai 

Chi intervention for 60 minutes in 12 weeks with 3 

meetings each week, showing a greater decrease than 

baseline size at week six (16 mmHg) compared to the 

12th week (2 mmHg). The results showed that at the 

12th week the decrease in blood pressure was more 

stable (steady / smooth) than the sixth week [15]. 

The results of Lu & Kuo's study comparing 20 

respondents of Tai Chi practitioners with more than 

two years’ experience with 20 respondents in the 

control group, explain how the mechanism of reducing 

blood pressure in Tai Chi is caused by changes in 

sympathetic nerve activity and vagal analysis of Heart 

Rate Variability (HRV). The intervention was given for 

one hour with a frequency of three times a week. The 

results show a gradual decrease in systolic and diastolic 

blood pressure, pulse, mean arterial blood pressure, and 

pulse pressure. HRV analysis shows an increase in 

vagal frequency and decreased sympathetic [17]. 

Therefore, the results of hemodynamic and HRV 

indicate that a decrease in blood pressure and pulse is 

caused by an increase in vagal activity and a decrease 

in sympathetic activity.  

The decrease in baroreflex sensitivity (BRS) that 

occurs in patients with old hypertension causes a 

decrease in the nervous system response to changes in 

blood pressure so that the physiological mechanism 

fails to adapt as indicated by the continued high blood 

pressure in patients with old hypertension. Therefore, 

the increase in BRS that was raised by Tai Chi showed 

an effective effect in lowering blood pressure, as 

evidenced by the Sato et al. study in 20 coronary heart 

disease patients with 10 respondents in the intervention 

group who already had 1 year of experience doing Tai 

Chi and 10 respondents in the control group. The 

intervention group was given the Tai Chi Yang style 

exercise with 8 postures for 60 minutes while the 

control group with the condition received 

pharmacological therapy, diit guidance, and physical 

activity counselling. The study results show that the 

intervention group experienced a significant increase in 

BRS (p = 0.036) with a significant difference in BRS 

(p = 0.04) to the control group [16]. 

Muscle metabolism and movement of muscles and 

joints during exercise have a contribution to the input 

received by the cardiovascular center through 

proprioceptors and chemoreceptors. Proprioceptor 

monitors joint and muscle movements in their 

contribution as stimulus input to the cardiovascular 

center during exercise [27]. Low oxygen levels and 

high levels of carbon dioxide, which triggers an 

increase in CO and then increases blood 

pressure, activate  chemoreceptors. The 

rhythmic, gentle, and slow movement during Tai Chi 

causes a slow muscular pumping effect on the veins 

and peripheral arteries to stimulate and train the 

vascular elasticity. Thus, it can improve arterial 

compliance and reduce peripheral resistance as 

evidenced in the Lu et al. study in 65 elderly 

respondents who suffer from hypertension. The results 

showed a clear relationship between decreased systolic 

blood pressure (p = 0.004), diastolic (p = 0.019), pulse 

pressure (p = 0.028) with increased elasticity of large 

arteries (p <0.001) and small arteries (p = 0.002) and 
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decreased systemic resistance (p = 0.006) [18]. 

Other effects arising from dynamic foot exercises that 

are constantly (intense) at moderate levels such as Tai 

Chi (4 METs) [19] will provide adequate stimulus to 

reduce sympathetic activation caused by metabolism 

slow peripheral (metaborelfex- induced sympathetic 

activation) [16] so that the chemoreceptor response to 

changes in oxygen and carbon dioxide levels can adapt. 

Slow and deep breathing that occurs during Tai Chi 

also has several effects such as respiration pumps (have 

the same mechanism as muscle pumps), adaptation of 

chemoreceptors due to an increase in oxygen intake and 

carbon dioxide release (longer duration during 

inspiration and expiration), and adaptive systems 

cardiovascular-respiratory center [28]. The 

hypothalamus, limbic system, and cerebral cortex 

contribute to the flight or fight response, emotional, and 

learning participate in providing input to the 

cardiovascular center. Therefore, the effect of Tai Chi 

meditations that provide a sense of calm, comfort, 

peace, and relaxation become a stimulus in lowering 

blood pressure, as shown in the results of the meta-

analysis of Wang et.at. 23 of 33 RCT studies show that 

doing Tai Chi for one hour regularly can reduce stress, 

anxiety and depression and significantly improve mood 

in healthy adults and in patients with chronic conditions 

[29]. 

The differences mean in results show that the intensity 

of 60 minutes is more effective than the intensity of 30 

minutes in reducing systolic blood pressure but is 

slightly more effective in reducing diastolic blood 

pressure. This happens because the linearity

 relationship between hemodynamic changes 

during exercise and exercise intensity is mediated by 

afferent modulation (BRS) and effector (vagal nerve) 

arising from the Tai Chi effect. The longer the intensity 

of Tai Chi, the modulation takes place more optimally 

because exposure to afferent and efferent occurs longer 

so that the process of regulatory adaptation becomes 

better which is manifested by a decrease in blood 

pressure. 

Cardiac output, pulse rate, oxygen consumption, and 

systolic blood pressure have a linear relationship with 

exercise intensity. Adjustment during exercise is the 

responsibility of the reflexes that cur at receptors and 

efferent in the mechanism of regulation at the 

cardiovascular center. At low to moderate training 

load, the pulse is mediated through vagal rhythm 

activity [30]. Therefore, the modulation of the 

autonomic nerve frequency that causes a significant 

increase in vagal activity will reduce the stimulation of 

the SA node due to decreased neurohormonal release 

such as catecholamine resulting in a decrease in 

pulse rate. This explains the results of this study which 

showed a significant decrease in pulse in the pulse 

group in Tai Chi 60 minutes and Tai Chi 30 minutes, 

while the control group experienced a significant 

increase. The decrease in pulse rate was also found in 

the Lu & Kuo study of 20 respondents who had been 

Tai Chi practitioners for 1.9 ± 1 years. The study 

results show that the decrease in pulse rate is 

accompanied by an increase in the frequency of vagal 

activity and a decrease in the frequency of sympathetic 

activity [17]. Decreased pulse rate and arterial 

compliance will result in decreased blood pressure. The 

Tai Chi effect that increases baroreflex sensitivity will 

make the body respond to the drop in blood pressure 

and cause nervous system feedback to decrease the 

pulse. The process shows that Tai Chi in the end will 

result in a decrease in blood pressure, which has subtle 

fluctuations and maintains a stable blood pressure. 

Therefore, it can be concluded that the short-term 

effect (short-term) of Tai Chi has been able to reduce 

blood pressure and the long-term effect (long-term) is 

to maintain and stabilize blood pressure. Therefore, the 

more routine Tai Chi exercise is, then the modulation 

of the autonomic nerve balance between vagal and 

sympathetic activity can more reduce blood pressure 

and maintain a stable blood pressure condition [23] as 

it found at Yeh et al. study. A similar mechanism that 

occurs with a decrease in blood pressure due to Tai Chi 

also occurs in the pulse, because an increase in BRS 

and autonomic nerve modulation will affect stimulation 

of the SA node so that the pulse rate will decrease. 

 

V. CONCLUSION 

 

Tai Chi can be done without the need for special 

equipment, not limited to age, sex, nutritional status, 

blood sugar levels, and smoking history. The Tai Chi 

effect will comprehensively be experienced if the 

practitioner also lives and practices the philosophical 

principles of Tai Chi. Therefore, Tai Chi can be one of 

the appropriate nursing intervention options in 

reducing blood pressure and pulse as well as increasing 

power and quality of life whether it can be controlled 

or monitored independently in the context of 

institutional clinical practice (hospital) or community, 

both in promotive and preventive context but also 

curative and rehabilitative, as well as in physiological, 

psychological, and spiritual approaches.  
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