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ABSTRACT 

This study investigated the effect of pulsing electromagnetic field therapy (PEMF) on 

resting blood pressure. Forty patients both sexes 22 female and 18 meal diagnosed with stage 

2 hypertension were selected from Elmenia University Hospitals, their ages ranged from 35- 

45 years. They assigned randomly into two equal groups; experimental (PEMF) and control 

groups. PEMF group received PEMFT for 30 min 3 times per week for one month with 15 

gauss strength and frequency 20 Hz and 30 min of aerobic exercises with intensity 60% to 

65% of the maximum heart rate. Control group received aerobic exercises only. Systolic and 

diastolic blood pressures were measured by auscultatory method before treatment and after 4 

weeks of treatment for both groups. revealed that there was significant improvement of 

systolic and diastolic blood pressure in both groups. Unpaired sample t-test of post treatment 

value show significant difference between both groups in systolic and diastolic blood 

pressure with favor to experimental group.  It was concluded that that pulsing 

electromagnetic field therapy is effective approach in improving arterial blood pressure. 
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INTRODUCTION  

High blood pressure (BP) is 1 of the 9 leading risk factors influencing the global 

burden of cardiovascular disease and is estimated to lead to >7 million deaths each year, that 

is, about 13% of the total deaths worldwide (Chobanian et al., 2003).  

Hypertension remains one of the most important preventable contributors to disease and 

death. Abundant evidence from randomized controlled trials (RCTs) has shown benefit of 

antihypertensive drug treatment in reducing important health outcomes in persons with 

hypertension. Clinical trials have demonstrated that lowering blood pressure reduces 

incidence of and death from cardiovascular disease (James, Oparil, Carter, & et al., 2014). 

Data from observational studies in healthy individuals show a direct, strong, independent, and 

continuous relation between BP and cardiovascular morbidity and mortality without any 

evidence of a threshold down to at least 115/75 mm Hg(Cornelissen, Fagard, Coeckelberghs, 

& Vanhees, 2011). Therefore, adequate control of BP is important for public health. 
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Lowering of BP and prevention of hypertension is in first instance preferable by lifestyle 

changes. These include weight loss, moderation of alcohol intake, a diet with increased fresh 

fruit and vegetables, reduced saturated fat, reduced salt intake, and, finally, increased 

physical activity (Mancia et al., 2013). 

Magnetic therapy is a non-invasive, simple, and safe technique, often administered over the 

site of a painful injury or inflammation. It has been used for this indication for centuries, and 

claims of analgesic efficacy have been made. Both static and pulsed magnetic fields have 

been used. The major difference between these is that the pulsed magnetic fields induce small 

electrical (Faraday) currents in the tissues because of the constantly changing magnetic flux. 

It has been postulated that these currents are the mechanism underlying the claimed analgesia 

associated with pulsed magnetic field therapy (PMFT). It has also been suggested that they 

cause vasodilatation, modification of the inflammatory process, reduction of oedema, and 

enhanced tissue repair. Others have suggested a direct effect on nerve transmission 

(Fernandez, Watson, & Rowbotham, 2007). 

Physical inactivity is a major risk factor for cardiovascular disease, and persons who are less 

active and less fit have a 30% to 50% greater risk for high blood pressure. Several recent 

clinical trials have demonstrated that physical activity reduces blood pressure in hypertensive 

and normotensive persons, independent of weight loss. However, evidence regarding the 

magnitude of exercise-related reductions in blood pressure is inconsistent, both in general and 

among subgroups of the population. Pooling results from individual clinical trials provides 

more precise and accurate information on the effect of aerobic exercise on blood pressure and 

allows exploration of variation in intervention effect among subgroups of interest(Booth, 

Roberts, & Laye, 2012). 

Depending on the frequency and amplitude, Pulsed EMF has been reported to decrease 

calcium transport alterations in human lymphocytes, support natural killer cells fighting 

cancer and viruses, modul at etraumaticbraininjury, and reduce post operative infections as 

well as bacterialandviral-related inflammatory responses that are major complications in 

today’s medicine (Saadatian-Elahi, Teyssou, & Vanhems, 2008). Tissue permeating 

interventions, such as pulsed electromagnetic fields (PEMF), increase healing rates 

immediately after injury due to their ability to quickly restore the equilibrium between free 

radicals and antioxidants as they work to stop the cascade of inflammatory progression and 

biochemical degradation in the traumatized tissue. PEMF therapies not only potentially 

restore equilibrium in reactive oxygen species (ROS) related to free radical/antioxidant 
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chemistry, they also induce currents that stabilize cytosolic Ca2+ that is activated by 

oxidative stress, upregulate classes of protective and restorative gene loci, and down-regulate 

dysregulatory and apoptotic gene loci(Gordon, 2007). So the purposes of this work was to 

investigate the effect of pulsed magnetic field on resting blood pressure in men patients with 

stage 2 hypertension. 

 

Subjects and Methods 

Subjects  

The study was conducted on in the period between May 2015 and Dec 2015. Forty 

both sexes (22 female and 18 meal) patients  with stage 2 hypertension (according to 

American Society of Hypertension)(Giles, Materson, Cohn, & Kostis, 2010)were selected to 

participate in this study from Elmenia University Hospitals, their ages ranged from 35- 45 

years with mean value 42.08±2.33 years. Study excluded patients with renal failure, Acute 

myocardial infraction, heart failure, severe asthma neurological or musculoskeletal disorders 

as well as patients with unstable medical conditions. All patients were given a full 

explanation of the treatment protocol and a written informed consent form giving agreement 

to participation and publication of results was signed by the patients.  

 

Study Design  

This was randomized, placebo-controlled, double-blind pre-test and post-test design 

study. Patients who met the selection criteria were divided randomly into two equal groups, 

experimental (PEMP) or Control group. Randomization was allocated using the numbered 

envelops method. Subjects were blinded about which group they were allocated. 

Experimental Group (PEMFT) including 20 patients received PEMFT and aerobic exercises 

training program with intensity of maximum heart rate 60% to 65%, 3 sessions per week for 4 

weeks and Control Group including 20 patients received aerobic exercises training program 

with intensity of maximum heart rate 60% to 65% only, 3 sessions per week for 4 weeks. 

 

Assessment  

All medical and demographic data of subjects was collected and the role of physical 

therapy importance in improving their condition was explained.  

Resting heart rate (HRrest) and maximum heart rate (HRmax) was determined to determine 

the target heart rate that used in exercise for every patient. 
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Each subject intensity was calculated as target heart rate (THR) based on his maximum, and 

resting heart rate according to karvonen formula(Goldberg, Elliot, & Kuehl, 1988) as follow. 

     THR= HRrest + (HR max – HR rest) TF 

     Where HRrest = resting heart rate in bpm 

HRmax = 220-age  

    TF = training fraction, it was 60% to 65% in low training      intensity  

Record of systemic arterial blood pressure(BP) were measured using sphygmomanometer and 

stethoscope. Blood pressure measurements were performed in the sitting position with the 

patient mentally and physically relaxed and free from excitation and anticipation. Systolic 

blood pressure was measured by palpatory method firstly described by Riva Rocci, in 1896 

for exclusion of oscillatory gap then systolic and diastolic blood pressure were measured by 

Auscultatory method(Ghai, 2012). All measures were recorded in the record of systemic 

arterial blood pressure table (table 1) before start and after one month of treatment. 

 

Table (1): Record of systemic arterial blood pressure: 

A. PALPATORY METHOD (mm Hg) 

1st reading     

2nd reading     

3rd reading     

Maximum value = .............. mm Hg 

B. AUSCULTATORY METHOD (mm Hg) 

 Systolic 

pressure 

Diastolic 

pressure 

Mean 

arterial 

pressure 

Pulse 

pressure 

Right arm     

1st reading     

2nd reading     

3rd reading     

Maximum values:     

 



JOURNAL OF INTERNATIONAL ACADEMIC RESEARCH FOR MULTIDISCIPLINARY 
Impact Factor 2.417, ISSN: 2320-5083, Volume 4, Issue 3, April 2016 

 

77 
www.jiarm.com 

Treatment 

Preparatory procedures 

Each patient was informed about experimental process as well as the significance of 

study and write a consent. All equipments were checked up, calibrated and prepared before 

application 

PEMFT procedures  

Pulsed electromagnetic field device used was EASY Qs portable (by ASA, Italy) magnetic 

therapy device (figure 1) which generate frequency from 5-100 Hz and intensity from 1 to 60 

Gauss. The experimental group received 30 min 3 times per week for one month of PEMFT 

by unidirectional quasi-rectangular waveform with strength 15 gauss and frequency less than 

20 Hz, noncontact technique with ø 80 cm solenoid applicator around the abdominal area 

from laying position on the device couch (figure 2). 

Exercise procedures  

Both groups received 30min of aerobic exercises in form of walking on a treadmill (figure 3) 

as following. 

The aerobic training program included a 5-min warm-upconsisting off astwalking, slow 

running and stretching. 

After warming up, continuous running was performed started by walking ~2.0 mph increased 

gradually every 2 min (Keteyian, 2013) to reach intensityof60% to 65%of the maximum hear 

trate of the participant .The running period was 15min for the first session, and every two 

sessions 2 min was added to the running period in as tepwise manner until the running period 

reached 30min. (Hill et al., 2008) 

 
Figure (1): EASY Qs portable (by ASA, Italy) magnetic therapy device. 

A. The appliance  B. Motorized bed  C. Solenoid 
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Figure (2):Application of pulsed electromagnetic therapy device on the abdominal area. 

 

 
Figure (3): Exercise training on the treadmill . 

Statistical Analysis 

Statistical analysis was conducted using SPSS for windows, version 18 (SPSS, Inc., Chicago, 

IL). The current test involved two independent variables. The first one was the (tested group); 

between subject factor which had two levels (Study group and control group). The second 

one was the (training periods); within subject factor which had two levels (pre, post). In 
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addition, this test involved two tested dependent variables (systolic blood pressure and 

diastolic blood pressure). Accordingly, "paired t test" was used to compare between “pre” 

and “post” t-tests for all dependent variables for each group. "Unpaired t test" was conducted 

to compare systolic blood pressure and diastolic blood pressure between both groups in the 

“pre” and “post” tests with the alpha level 0.05. 

 

RESULTS 

Baseline and demographic data 

There were no statistically significant differences (P˃0.05) between subjects in both 

groups concerning age, weight, height, and BMI (Table 2). There were also no statistically 

significant differences between groups for any outcome variables at baseline (pre-

intervention). 

Table (2):General characteristics of all patients 

 
Age (years) Height (c.m) Weight (k.g) BMI 

Group 
Group 

(A) 
Group 

(B) 
Group 

(A) 
Group 

(B) 
Group 

(A) 
Group 

(B) 
Group 

(A) 
Group 

(B) 
Mean 41.45 42.7 168.53 166.07 72.2 68.53 25.47 24.84 
Std. 

Deviation 
±2.74 ±1.66 ±7.85 ±6.27 ±5.78 ±6.74 ±2.04 ±1.99 

t-value -1.74 0.951 1.599 0.854 
p-value 0.09 0.35 0.121 0.4 
Level of 

sign. 
N.S. N.S. N.S. N.S. 

N.S. : no significant difference 
 
Systolic blood pressure: 

As indicated at table (2) and illustrated at figure (4) "Paired t test" revealed that there 

was a significant reduction of systolic blood pressure (t-value= 7.66, P-value =0.000*) at 

study group. In addition, "Paired t test" revealed that there was significant reduction of 

systolic blood pressure (t-value= 10.062, P-value =0.000*) at control group. Considering the 

effect of the tested group (first independent variable) on systolic blood pressure, "unpaired t 

test" revealed that the mean values of the "pre" treatment between both groups showed there 

was no significant differences (t-value= -0.95, P=0.358). while, the mean values of the "post" 

treatment between both groups showed there was significant reduction of systolic blood 

pressure in favor to study group (t-value= -3.019, p=0.013*).  
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Table (2): Mean ±SD, t and P values of the systolic blood pressure pre and post test in both 

groups. 

Systolic blood 

pressure 

Means ± SD Means ± SD % of 

improvement 
t-value P- value 

Pre test Post test 

Experimental 

group 
159.5±14.61 130.5±5.98 

 7.66 
0.000* 

group Control 168.5±26.14 153.5±23.33  10.062 0.000* 

t-value -0.95 -3.019    

P- value 0.358 0.013*    

*Significant level is set at alpha level <0.05 

  
Figure. (4): Mean ±SD values of systolic blood pressure ofpre test and post test in both 

groups. 

Diastolic blood pressure: 

As indicated at table (3) and illustrated at figure (5)"Paired t test" revealed that there 

was a significant reduction of diastolic blood pressure (t-value= 8.510, P-value =0.000*) at 

study group. In addition, "Paired t test" revealed that there was significant reduction of 

diastolic blood pressure (t-value= 10.062, P-value =0.000*) at control group. Considering the 

effect of the tested group (first independent variable) on diastolic blood pressure, "unpaired t 

test" revealed that the mean values of the "pre" treatment between both groups showed there 

was no significant differences (t-value= -1.003, P=0.329). while, the mean values of the 

"post" treatment between both groups showed there was significant reduction of diastolic 

blood pressure in favor to study group (t-value= -2.303, P=0.033*).  
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Table (3): Mean ±SD, t and P values of the diastolic blood pressure pre and post test in 

both groups. 

Diastolic blood 

pressure 

Means ± 

SD 
Means ± SD % of 

improvement
t-value P- value 

Pre test Post test 

Experimental 

group 
106±8.09 86.5±6.25 

 8.510 
0.000* 

Control group  110.5±11.65 95.5±10.65  10.062 0.000* 

t-value -1.003 -2.303    

P- value 0.329 0.033*    

*Significant level is set at alpha level <0.05  
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Figure. (5): Mean ±SD values of diastolic blood pressure of pre test and post test in both groups. 

 

Discussion  

This study investigated the pulsed magnetic field on resting blood pressure in men 

patients with stage 2 hypertension assessed by the measurement of systolic and diastolic 

blood pressure. The results of current study revealed that there was significant decrease of 

systolic and diastolic blood pressure after treatment in comparison to before treatment values 

in both groups with better improvement in experimental group. Also there was significant 

difference in the post treatment values between both groups with favor in experimental group.  

The result of the current study supported by Rikk et al. (2013)who tested the effects of 

pulsating electromagnetic field (PEMF) therapy sessions on the changes in peripheral 

cardiovascular function in a group of aging adults results include statistically significant 

reductions in systolic and pulse blood pressure, which indicate that the PEMF improvements 

in peripheral resistance or circulation. 
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Also this results of our study came in accordance with Smith, Wong‐Gibbons, and Maultsby 

(2004)who used a PEMF  to examine acute changes in arteriole diameter in the cremaster 

muscle of the rat using intravital microscopy. Their experiment revealed that a 2 min local 

exposure to the PEMF led to a 9% increase in arteriole diameter. Subsequent exposure to the 

same PEMF for 60 min led to an 8.7% increase in arteriolar diameter.  

The effectiveness of pulsating electromagnetic field treatment for stage 2 hypertension may 

be due to increase in NOS activity(Noda, Mori, Liburdy, & Packer, 2000), enhanced the 

generation of NO (Yoshikawa et al., 2000) and increase in the superficial vascular network 

(Cañedo-Dorantes et al., 2002). 

So results of current study support the fact that pulsed electromagnetic is an effective 

adjuvant treatment for high blood pressure but there is no doubt that more studies need to be 

carried out in order to clarify the specific physiological mechanisms involved in these 

interactions. 

 

Conclusion  

The results of current study showed that pulsating electromagnetic field (PEMF) 

therapy is effective approach in improving resting systolic and diastolic blood pressure in 

men patients with stage 2 hypertension. 
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