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Purpose: The purpose of this study was to compare the immediate effects of alternative treatment methods in lowering the blood pres-
sure and pulse of prehypertensive patients. 
Methods: A total of 48 prehypertensive patients were randomly divided into 4 groups of 12 patients and each group received a different 
intervention. The control group was made to rest, the heat pack (HP) group received heat pack treatment, the ultrasound (US) group re-
ceived an ultrasound massage, and the myofascial release (MFR) group received myofascial release. The blood pressure and pulse rate 
were measured before and after intervention. 
Results: Following intervention, the patients of the MFR group showed a decrease in systolic pressure, diastolic pressure, and pulse rate. 
Although blood pressure was similar in all groups, a significant decrease in pulse rate was seen in the MFR group compared to others. 
Conclusion: The application of MFR was shown to be an effective method for lowering the blood pressure and pulse rate in prehyperten-
sive patients.  
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INTRODUCTION

Prehypertension, which affects 20-50% of the adult population 

worldwide, is defined as a resting systolic blood pressure of 120-139 

mmHg and a diastolic pressure of 80-89 mmHg.1 When left un-

treated, prehypertension may progress to hypertension, which is an 

important risk factor for the development of various medical condi-

tions, such as cardiovascular disease and stroke.2,3 Therefore, an im-

portant goal in prehypertensive patients is preventing its progres-

sion. 

This goal is mainly achieved through lifestyle modification, as 

medications are not yet recommended.4 Many alternative methods, 

such as massage, exercise, thermotherapy, and myofascial release, 

have been used for managing blood pressure in prehypertensive pa-

tients. Massage has been known to lower blood pressure by increas-

ing circulation and improving endothelial function through percu-

taneous mechanical stimulation of the blood vessels.5,6 Exercise 

helps patients maintain blood pressure homeostasis by improving 

regulatory ability.7,8 Thermotherapy also demonstrates a significant 

effect on lowering blood pressure9 by inducing vasodilation and 

promoting a response (baroreflex) of the autonomic nervous sys-

tem.10 Finally, the release of fascia is used to relieve stress, alleviate 

pain, increase fluid mobilization and soft tissue mobility, and de-

crease heart rate, blood pressure, and anxiety, among others.11,12 In 

particular, myofascial release decreases the stiffness of the arteries 

by stimulating the parasympathetic nervous system, and activates 

endothelial function to control blood pressure.13 Various studies 

have showed that fascia release methods decreased a blood velocity 

of cerebral artery and a pain on tension type headache patients.14-16 

Fascia forms a large network across the body, and a stimulation of 
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the fascia in one area can affect the entire body.17 The stimulation of 

the atlanto-occiput area is thought to be especially effective in con-

trolling blood pressure, as the vagus nerve (a parasympathetic 

nerve) is adjacent to this area.

Although various alternative methods have been used for con-

trolling blood pressure, there is no consensus as to which method is 

the most effective is not well understood. While there have been 

studies on these methods individually, no study directly compares 

the effects of each method during a fixed period of time. 

Therefore, the purpose of this study was to determine which 

method is the most effective in controlling blood pressure in prehy-

pertensive patients, and to suggest a treatment of choice for prehy-

pertension.

METHODS

1. Subjects
In this study, 48 volunteers with prehypertension were divided into 

four groups of 12 patients through random sampling. Subjects were 

confined to patients 40-60 years old, with a resting systolic pressure 

of 120-139 mmHg and a diastolic pressure of 80-89 mmHg. In ad-

dition, patients were limited to potential stress groups with a Psy-

chosocial Wellbeing Index-Short Form (PWI-SF) score of 4 and a 

Likert scale total score between 9-26 (less than 8: healthy, 9-26: latent 

stress, more than 27: high risk stress) to eliminate psychosocial stress 

variables.18 Patients with metabolic disorders and cardiovascular 

diseases were excluded from this study, as well as patients who have 

taken medications in the last 6 months. The study was approved by 

the Kaya University Research Ethics Committee (Kaya IRB-80).

2. Experimental methods
Prior to intervention, the systolic blood pressure, diastolic blood 

pressure and pulse rate of all patients were measured following a 

10-minute rest. The control group was made to rest in a supine posi-

tion. The heat pack (HP) group had a heat pack applied to the neck 

and shoulders. The ultrasound (US) group received a pulsed ultra-

sound massage to the neck and shoulders, including the atlanto-oc-

ciput area, by compressing the subcutaneous layer in circular move-

ments at a speed of 2 cm/sec and strength of 3 W/cm², 1 MHz. For 

patients in the myofascial release (MFR) group, the fascia of the at-

lanto-occiput area was stretched slowly in the cephalic direction by 

the examiner, using the 2nd and 5th fingers of both hands.19 Inter-

vention was applied for 20 minutes in each group. Blood pressure 

was measured 10 minutes after intervention and a comparison be-

tween blood pressures prior to and following intervention was made. 

Blood pressure was measured at the right brachial artery (Digital 

Blood Pressure Monitor, UR-767, Japan) and pulse rate was mea-

sured at the right radial artery (pulse/min). All patient measurements 

were done in supine position. To control variables caused by the cir-

cadian rhythm (secreted metabolites, such as stress hormones), all 

measurements were carried out between 10:00 and 10:30 a.m.

3. Statistical analysis
A statistical analysis was carried out with SPSS 19.0 software (Chi-

cago, IL, USA). The general characteristics of patients per group 

were presented using descriptive statistics. A paired t-test was used 

to compare the blood pressures and pulse rates among groups, be-

fore and after intervention. The differences in blood pressures and 

pulse rates were analyzed by one-way ANOVA, and post hoc analy-

sis was performed using Bonferroni test. Significance level was set at 

α = 0.05.

RESULTS

The general characteristics of the subjects are not significant differ-

ence as Table 1.

A significant decrease in Systolic blood pressure was observed in 

all groups except the control group (p < 0.05) (Table 2). In particular, 

patients in the MFR group showed a significant decrease in systolic 

blood pressure, diastolic blood pressure and pulse rate (p < 0.05) 

(Table 2). No difference in blood pressure was seen among the 

groups, but pulse rate significantly decreased in patients in the MFR 

group (p < 0.05) (Table 2).

Table 1.�Characteristics�of�the�subjects�(N=48)� � �

Control�group HP�group US�group MFR�group

Age�(year) 55.2�(1.0) 54.9�(1.9) 53.3�(2.5) 54.2�(2.7)

Sex�(M/F) 3/9 2/8 2/8 3/9

Height�(cm) 157.6�(3.9) 157.3�(4.9) 157.1�(4.1) 158.3�(3.3)

Weight�(kg) 69.6�(5.9) 69.6�(6.6) 68.4�(3.1) 69.2�(3.8)

BMI�(kg/m2) 33.8�(3.2) 33.7�(3.3) 33.5�(3.1) 33.2�(3.8)

Values�are�in�mean�(standard�deviation).� � � �
HP:�Heat�pack,�US:�Ultrasound,�MFR:�Myofascial�release.� �
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DISCUSSION

The purpose of this study was to compare the immediate effects of 

alternative treatment methods in lowering the blood pressure and 

pulse rate of prehypertensive patients. The MFR group showed a 

significant decrease in systolic blood pressure, diastolic blood pres-

sure and pulse rate. It is believed that the slow, gentle and gradual 

stimulation of the fascia and the Ruffini endings within caused the 

subsequent activation of the parasympathetic nervous system, 

which, in turn, caused a decrease in blood pressure and pulse rate.20 

Kim et al.21 observed a decrease in cortisol (known as a stress hor-

mone) levels following self-myofascial release and it was attributed 

to the suppression of the sympathetic nervous system through re-

laxation of the fascia. Therefore, it can be assumed that the relax-

ation of the fascia can cause activation of the parasympathetic ner-

vous system and decrease blood pressure and pulse rate. In addition, 

Mense stated that myofascial release controlled the balance of the 

autonomic nervous system by stimulating mechanoreceptors 3 and 

4,22 and proposed that the method also induced stretching of the 

deep fascia surrounding the internal organs, causing a release of 

neurotransmitters which can affect the cardiovascular system.23

A significant decrease in systolic blood pressure was observed in 

all four groups, including the control group. While both the HP 

group and MFR group showed a significant decrease in diastolic 

blood pressure, only the MFR group showed a significant decrease 

in pulse rate. This is believed to be because heat packs only affect 

surface temperature, and cannot mechanically stimulate the deep 

fascia and its mechanoreceptors. In addition, although an ultra-

sound massage causes friction of the superficial blood vessels by 

stimulating the muscles, the application speed is much quicker than 

myofascial release and therefore, cannot stretch the fascia gradually. 

This musculocutaneous stimulation may not be sufficient to affect 

deeper layers and control diastolic blood pressure and pulse rate. 

Systolic blood pressure reacts quickly to environmental changes, 

but the same cannot be said for diastolic blood pressure, which is 

more difficult to control even with medications. Nevertheless, myo-

fascial release and heat packs were reported as effective alternatives 

to medication for decreasing diastolic blood pressure.

In contrast to blood pressure, a significant difference in pulse rate 

was observed among the groups, and the contrast between the MFR 

group and the HP group was particularly significant. Myofascial re-

lease was shown to be the only alternative method that could im-

mediately decrease pulse rate. Similar to its effects on blood pres-

sure, it is believed that myofascial release stretches the deep fascia 

and affects the internal organs and the cardiovascular system, in-

ducing an immediate response.

Since medications are not generally used for patients with prehy-

pertension, alternative methods, such as myofascial release, seem to 

be effective in controlling blood pressure and pulse rate, ultimately 

preventing the progression to hypertension.

This study was performed measure of blood pressure and pulse 

rate for a short term. So future longitudinal studies are necessary to 

identify differences and the long term effects of myofascial release 

for lowing blood pressure.
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