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Only 34% of patients with high blood pressure (BP) 
receive adequate therapy, approximately 50% can 

lower their BP,1 and only 27% reach good control of 
BP.2 Hypertension (HTN) is one of the most important 
risk factors for cardiovascular disease and its treatment 
is essential for prevention of complications. Like other 
psychosomatic disorders, non-pharmacologic measures 
(such as relaxation therapy) are essential for better 
control of HTN.3-6 Some kinds of relaxation techniques 
(RT) have been used for better control of HTN, but 
results are not uniform in different parts of the world.7-9 
Response to biofeedback training as a kind of RT varies 
greatly, with some patients showing no response and 
others being able to reduce systolic (SBP) and diastolic 
blood pressure (DBP), or both by more than 10 mm 
Hg.6,10 Other kinds of RT, particularly, stretch release 
relaxation (SRR) and progressive muscle relaxation 
(PMR) therapies were effective in lowering systolic 
and diastolic blood pressure in Chinese hypertensive 
patients. The greatest reduction was found in systolic 
blood pressure.7  Progressive muscle relaxation 
technique should results in treatment of HTN and was 
reproducible and relatively easy to do by patients at 
home. Since responses to various types of RT have been 
non-uniform in different parts of the world, this study 
addresses whether PMR relaxation therapy as adjunctive 
to standard therapy is effective in better control of HTN 
in Iranian hypertensive patients.

Methods.  From April 2004 until January 2005, 220 
patients with newly diagnosed essential moderate to 
severe HTN, who needed drug therapy, were included 
in this single-blinded randomized controlled trial.  The 
exclusion criteria were: 1) acute coronary syndromes, 2) 
New York Heart Association (NYHA) functional class 
III or IV of congestive heart failure, 3) chronic renal 
failure, 4) hypertensive emergencies, 5) pregnancy, 6) 
patients with musculoskeletal disease who were unable 
to do relaxation techniques, 7) previous recipients of 
relaxation techniques, 8) active organ disease elsewhere, 
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ABSTRACT

Objective:  To evaluate the efficacy of relaxation technique 
as an adjunctive therapy for control of hypertension.

Methods: From April 2004 to January 2005, with a single 
blinded randomized controlled design, 220 patients with 
newly diagnosed essential moderate to severe hypertension 
who needed drug therapy were included in the study. 
The study took place in the Hypertension Clinic, Sina 
Hospital, Tabriz, Iran. Patients were systematically 
randomized to receive standard plus relaxation therapy, 
2 times per week, for 8 weeks, or standard therapy alone. 
We collected the demographic data, blood pressure 
measurements, and the data on prescribed drugs. 

Results: The mean age of patients was 54 in the case 
group and 56 years in the control group. The mean blood 
pressure level (systolic and diastolic) was 192.86/105.16 
and 192.09/102.25 mm Hg on admission in the case 
and the control groups, which decreased to 133.46/81.48 
and 146.21/83.57 mm Hg, at the end of study. The 
difference of blood pressure on admission was not 
statistically significant, but became significant at the end 
of the study. Fifty-nine percent in the case group and 
36% in the control group had good control of blood 
pressure.

Conclusion: Relaxation therapy on the background 
of standard antihypertensive drug treatment results in 
better control of blood pressure.

Saudi Med J 2007; Vol. 28 (9): 1353-1356  

From the Cardiovascular Research Center, Tabriz University of Medical 
Sciences, Tabriz, Iran.

Received 21st January 2007. Accepted 7th April 2007.

Address correspondence and reprint request to: Dr. Fariborz Akbarzadeh 
Cardiovascular Research Center, Tabriz University of Medical Sciences, 
Tabriz, Iran.  Tel. +98 (914) 1142328.  Fax. +98 (411) 3344021.
E-mail: f_akbarzadeh@yahoo.com

04Relaxation20070058.indd   1353 8/26/07   8:10:58 AM



1354

Relaxation therapy in management of hypertension ... Ranjbar et al

Saudi Med J 2007; Vol. 28 (9)     www.smj.org.sa

9) significant valvular heart disease, and 10) unwillingness 
to return for follow-up.  Patients were systematically 
randomized (random allocation) to receive standard 
plus relaxation therapy, 2 times per week, for 8 weeks 
(case group), or standard case alone (control group). For 
patients from case arm (110 patients)  group relaxation 
teaching (groups composed of 2-4 patients) was carried 
out by a psychiatrist, 2 times per week on the basis of 
Jacobson’s PMR method for at least 30-45 minutes in 
each session.11 To neutralize the effects of tight control 
in the case group, the control group had the same 
attendance schedule but had no relaxation training. On 
the day of entry, demographic data, clinical and drug 
history and physical examination findings were collected. 
Cardiologists checked the diet, drug complications and 
tolerance and appropriate changes in type and dose of 
drugs were made, if necessary.  Patients of both groups 
received general instructions for better control of BP, 
such as salt restriction, weight loss, and regular exercise. 
In the case group heart rate was measured continually 
to document a decreased heart rate as a good sign of 
relaxation technique efficacy.12 Patients in the case 
group were asked to practice relaxation techniques at 
least once a day at home.  Blood pressure was measured 
by a mercurial sphygmomanometer (Kosan Inc.) while 
the patient was sitting and had been rested for at least 5 
minutes. The first reading was discarded and the mean 
of the next 3 consecutive readings with a coefficient 
of variation below 15% was used in the study, with 
additional readings if required.13 The cardiologists 
were unaware of the group allocation of patients. 
Hypertension was defined as systolic BP (SBP) >140 
mm Hg and diastolic BP (DBP) >90 mm Hg. Patients 
were considered to have HTN if: a) BP >170/110 mm 
Hg by 3-4 office readings on the same day of visit, b) 
others who had documented BP ≥ 140/90 mm Hg, on 
several occasions, within the last 2-4 weeks, measured 
by health personal in their living areas.13 All patients 

with moderate or severe HTN (SBP ≥160 or DBP 
≥100 mm Hg) who were candidates for drug therapy,14 
were included in the study.  In the current study, we 
tested the hypothesis that PMR therapy would help 
in a better control of HTN. Primary end point of the 
study was an increase in more than 20% of patients 
achieving good control of HTN in the treatment arm.  
With the assumption that 30% of hypertensive patients 
would reach good level of BP in the control group and 
with primary end point of 20% increase in better BP 
control among the case group (total = 50%), with 95% 
confidence and 80% power, 91 patients were required 
in each group (n=181). By adding 20% loss of follow 
up in human based studies, 220 patients entered the 
study at the beginning. Written informed consents 
were obtained from all patients, and the Local Ethics 
Committee approved the study.       

Statistical analysis.  Data were analyzed by the 
Statistical Package for Social Sciences Version 13 and we 
used Mantel Haenszel, Chi-square, t-test and mean ± 
SD tests. The probability values <0.05 were considered 
as significant differences. 

Results.   Among 2578 patients who were visited 
in our referral outpatient heart clinic, 247 patients had 
new moderate to severe level of hypertensive that needs 
drug therapy, and 220 of them were accepted to receive 
drug plus relaxation therapy (case) or drug therapy alone 
(control)  for treatment of HTN. Each group comprised 
110 patients. Ninety-four patients in the case group 
and 92 in the control group completed their follow up. 
For better interpretation of results and final analysis, we 
discarded randomly the data of 3 patients in the case 
and one patient in the control group. Demographic data 
of patients are listed in Table 1.  The levels of HTN15 
in each group of patients are listed in Table 2.  Blood 
pressure measurement on admission was used before 
randomization (methods of measurements described 

Table 1 - Demographic data of patients.

Characteristics Case group
(n=91)

Control group
(n=91)

Total
(n=182)

P-value

Gender (male/female) 44/47 45/46 89/93 0.9
Age (male/female) 54 (54/54) 56 (58/54) 55 (56/54) 0.7
Body mass index (male/female) 28.6/30.5 28.6/30.4 28.6/30.4 NS
Coronary artery disease 5 4 9 NS
Respiratory disease 8 5 13 NS
Gastric disease 4 5 9 NS
Neurologic disease 3 2 5 NS
Hyperlipidemia 7 6 13 NS
Diabetes mellitus 3 5 8 NS
Smoking 11 14 9 NS

Data were expressed as number

04Relaxation20070058.indd   1354 8/26/07   8:10:59 AM



1355www. smj.org.sa     Saudi Med J 2007; Vol. 28 (9) 

Relaxation therapy in management of hypertension ... Ranjbar et al

earlier).  The mean BP (systole/diastole) on admission 
was 193/105 mm Hg (case group) and 192/102 mm 
Hg  (control group), which decreased to 133/81 (case 
group) and 146/84 mm Hg (control group) at the end of 
study.  The mean SBP on admission was not statistically 
different between the groups. Diastolic blood pressure 
was 3 mm Hg higher in the case group (p=0.01). At the 
end of study control of SBP and DBP was significantly 
better in the case group (p<0.001).   If good control of 
BP means SBP of <140 mm Hg and DBP of <90 mm 
Hg,16 59% and 36% of patients had a good control of 
BP in the case and the control groups, this difference 
was statistically significant (p=0.007).  Drugs needed in 
each group for control of HTN are shown in Table 3. 
Moderate doses of drugs were prescribed for patients, 
and diuretics were the most common drugs used in the 
study. Drugs used in the control group at the end of 
the study (except for patients who received 4 different 
classes of drugs) were not statistically different in the case 
group. No patient in the case group received 4 different 
classes of drugs for control of HTN, but 10 patients in 
the control group received 4 drugs, and this difference 
was statistically significant (p=0.001). Loss of follow up 
to the 16th session (end of study) was 14% and 16% in 
the case and the control groups (p=not significant).

Discussion.  With greater reduction of BP in the 
case group (12 and 2 mm Hg in systolic and diastolic 

BP) at the end of study and the increase in percent of 
patients who had good control of HTN (59% in the 
case and 36% in the control group), this study showed 
that progressive muscle relaxation techniques, in the 
background of standard drug therapy, may help in 
controlling BP in hypertensive patients, regardless of their 
HTN level. Some other studies which used relaxation 
techniques in adjunctive to drug therapy, reported 
beneficial results.7,11,16,17 Some of these studies applied 
relaxation therapies for mild HTN only.7  Blanchard 
et al,11 used industry based relaxation techniques for 
uncontrolled hypertensive patients and, similarly to our 
findings, reported better control of HTN in the therapy 
arm of their research. In our study, both groups had the 
same time schedule for controlling BP, so the difference 
between patients who achieved good control of BP in 
the case and the control groups (59% and 36%) was not 
related to close BP monitoring. More patients in our 
control group achieved good BP control (36%) than 
the reported 27% in other studies.2 This difference may 
reflect the effect of close monitoring of patients in our 
study.  Except for 10 patients in the control group, who 
received 4 different classes of antihypertensive drugs, 
the numbers of drugs were not different between groups 
during follow up (p=not significant).  It can be assumed 
that better control of BP in the case group is not 
related to different drug regimes of patients.   Published 
studies on the effects of relaxation therapy in treatment 
of HTN have reported different results; some have 

Table 2 - The level of hypertension in each group of patients on admission and at the end of follow up. Blood pressure 
measurement at 16th session of follow up was assumed as end of follow up.

Group Time severity

Case group
 n    (%)

Control group
n   (%)

Admission End follow-up Admission End follow-up

Normal   0 54 (59) 0 33 (36)
Mild hypertension   0 33 (36) 0 37 (40)
Moderate hypertension 25 (27)   4   (4) 28 (31) 19 (21)
Severe hypertension 66 (73) 0 63 (69)  2   (2)
Total 91 91 91 91

Table 3 - Number of drugs used in each group of patients.

Groups Number of drugs used and the time of study

     0             1            2             3             4

Start End Start End Start End Start End Start End

Case group 0 2 48 11 43 36 0 42 0   0
Control group 0 0 49   8 41 33 1 40 0 10

Total 0 2 97 19 84 69 1 82 0 10

P value 0.88 0.32 0.76 0.75 0.65 0.001
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reported positive results,7,16,18,19 but others had no clear 
effects.8,20,21 Crowther,20 compared the results of thermal 
biofeedback training combined with the PMR therapy 
in their case group and only PMR in their control 
group for treatment of essential HTN. They concluded 
that PMR was less effective than combination therapy 
in lowering BP. This different result may be due to the 
low sample size and non-existence of a control group 
without relaxation therapy. In their study, monitoring 
of BP was less aggressive in the control group. Other 
studies, with no positive effects of relaxation therapy, 
either used relaxation techniques as the only treatment 
strategy, or patients in their control groups had some 
relaxation trainings. Other studies used multiple kinds 
of relaxation therapies in their case group.8,21  We used 
relaxation techniques as an adjunctive therapy, so it is 
different from other studies on the basis of design and 
follow up. There are several types of relaxation therapies 
such as SRR, PMR, cognitive imagery relaxation, and 
some types of meditations. We used PMR because of 
its better reported results, its simplicity in performance, 
and its reproducibility by the patient at home.22,23  We 
used office recordings for our BP measurements instead 
of using out-of-the-office measurements, either with 
semi-automatic inexpensive devices or with automatic 
ambulatory recorders. Although this may be a limitation 
to our study, in the absence of adequate long-term 
follow-up, evidence of the risks associated with home 
monitoring, and the limited availability of ambulatory 
monitoring, office readings will continue to be the basis 
for diagnosing and management of HTN for most 
patients.24

In conclusion this study showed that PMR therapy 
in the background of standard antihypertensive drug 
treatment is an effective method for better control of 
HTN.
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