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Aim: To examine the effectiveness of a modified relaxation (MR) technique in reducing blood 

pressure levels in Thai postmenopausal women with mild hypertension, compared with a control 

group who received health education.

Methods: This is a 16-week, randomized, parallel, open-label, controlled trial in a menopausal 

clinic in a tertiary health care center in Northeastern Thailand. The intervention group received a 

60-minute session of MR training and were encouraged to practice 15–20 minutes a day, at least 

5 days a week. The control group received lifestyle education, including diet and exercise. The 

primary and secondary outcomes were systolic and diastolic blood pressure (SBP and DBP).

Results: Of 432 participants, 215 and 217 were randomly allocated to the MR and control 

groups, respectively. Of those, 167 participants in the MR group and 175 participants in the 

control group completed the study. The SBP was significantly more reduced in the MR group, 

with a mean of 2.1 mmHg (P , 0.001). There was no significant difference between groups 

on the changed DBP.

Conclusion: The MR technique may be effective in lowering SBP in Thai postmenopausal 

women visiting a menopause clinic. Its efficacy may be observed as soon as 4 weeks after start 

of treatment. Long-term and combined relaxation therapy and antihypertensive agents are war-

ranted in a large cohort of this population. This trial is registered in clinicaltrials.gov (number 

NCT01429662).

Keywords: relaxation, hypertension, postmenopause

Introduction
Menopause is defined as the permanent cessation of menstrual periods that occurs natu-

rally or is induced by surgery, chemotherapy, or radiation.1,2 The menopausal transition 

concludes with the final menstrual period and the beginning of postmenopause. Despite 

its clear definition, such a transition may not be recognized until after 12 months of 

amenorrhea.2

Hypertension (HT) (blood pressure [BP] of 140/90 mmHg or higher), especially 

high systolic BP (SBP), is by far the most important risk factor that affects women in 

the early postmenopausal years.3 Early onset of menopause and a long postmenopausal 

period are associated with higher BP levels.4–6 Menopause increases the risk for HT 

twofold, even after adjusting for factors such as age and body mass index.7,8 The onset 

of HT can cause a variety of symptoms that are often attributed to menopause.9,10 

About 30%–50% of women develop HT before the age of 60 years. Lowering BP can 

reduce cardiovascular morbidities and mortality. Reduction of SBP by 5 mmHg can 

decrease the risk for stroke by 34% and the risk for ischemic heart disease by 21%.11 
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The likelihood of dementia, heart failure, and mortality from 

cardiovascular disease, is also greatly reduced.11

Although antihypertensive medications are the treat-

ment of choice for HT, concerns persist about the potential 

adverse effects of pharmacologic agents and the necessity 

for a long-term course of medication. In general practice, 

the compliance rate for antihypertensive medications may 

be as low as 81.6% for patients referred to clinical studies, 

and 50.6% for nonreferral cases in general clinics. As an 

intervention without adverse effects, psychosocial treatment, 

either alone at the early stage of mild HT, or combined with 

antihypertensive drugs for moderate/severe HT, should be 

considered.

Among psychosocial treatments, relaxation therapy is 

a promising intervention for individuals with HT. Possibly 

because of its effectiveness in reducing plasma norepineph-

rine levels and sympathetic nervous system responsivity, this 

therapy is effective in lowering BP in patients with HT.12–16 

A 3-month, single-blind, randomized controlled trial was 

conducted on patients in middle adulthood with HT.17 In this 

sample of 127 African Americans aged 55–70 years, transcen-

dental meditation (TM) and progressive muscle relaxation 

(PMR) were superior to a lifestyle modification education 

control program. Although TM reduced SBP by 10.7 mmHg 

and diastolic blood pressure (DBP) by 6.4 mmHg, PMR 

lowered SBP by 4.7 mmHg and DBP by 3.3 mmHg, all of 

which were significantly higher reductions than those seen 

in the control group. Compliance was high in both the TM 

and PMR groups.

To our knowledge, only a community trial of relaxation 

therapy has been carried out in Asian patients with HT.18 

In this study, 590 Taiwanese individuals with HT were 

randomly assigned to have relaxation therapy at home, self-

learning packages, or routine BP measurement by a health 

professional. At 2 months, the SBP of the relaxation therapy 

group was lowered an average of 11.0 mmHg compared with 

5.1 mmHg for the self-learning group.

Relaxation therapy for the treatment of HT is of particu-

lar interest for postmenopausal symptoms. Deep breathing, 

muscle relaxation, guided imagery, body scans, sitting 

meditation, and mindful stretching may be methods for the 

self-treatment of hot flashes.19 A mindfulness-based stress 

reduction program also showed that it is effective not only in 

reducing hot flashes but also in improving the overall quality 

of life in this population.20

The aforementioned evidence suggests that relaxation 

therapy should be an option for the treatment of HT in 

postmenopausal women. However, there are limitations to 

such evidence. First, most studies had several training ses-

sions, which may not be applicable for low-resource health 

settings. Second, most studies were carried out in Caucasians, 

who may physically and/or culturally differ from Asians. 

The only study in Taiwanese people showed only short-term 

(2-month) benefits of relaxation therapy in individuals with 

HT living in the community. In this study, we proposed to 

carry out a medium-term, randomized controlled trial of a 

modified relaxation (MR) technique to reduce HT in Thai 

postmenopausal women with mild HT. We included only 

patients with mild HT because little is known about the 

efficacy of relaxation therapy for HT, and antihypertensive 

drug treatment for mild HT is still controversial.21

Methods
This was a 16-week, randomized, parallel, open-label, con-

trolled trial to determine the efficacy of an MR technique in 

reducing BP in Thai postmenopausal women with mild HT. 

The study was approved by the Mahasarakham Provincial 

Hospital ethics committee. After the study detail was fully 

explained, all participants gave written informed consent 

before taking part in this trial.

Participants
This study was carried out at the Menopausal Clinic of 

Mahasarakham Provincial Hospital, a tertiary health care 

setting in Northeastern Thailand. The inclusion criteria 

included postmenopausal women aged 45–65 years who had 

mild HT (SBP, 140–159 mmHg or DBP, 90–99 mmHg). The 

exclusion criteria were as follows: using antihypertensive 

medications, sedatives, tranquilizers, or antidepressants dur-

ing the previous 2 months before the study; and a language 

or geographical barrier.

A woman visiting the menopausal clinic would receive 

medical interviewing, a pelvic examination, and other labo-

ratory tests as required by her attending gynecologist. BP 

measurement was taken, using the right arm, with a digital 

sphygmomanometer, using a standardized procedure after the 

patient sat and rested for 5 minutes. If the first measurement 

was abnormal, a second one was taken 30 minutes later, and 

the averages of the two measurements were recorded by a 

research nurse.

interventions
The MR technique was a shortened version of the applied 

relaxation (AR) technique, provided by a physical thera-

pist, which emphasizes self-practice at home. The AR 

technique consisted of group instructions 1 hour per 
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week for a 12-week duration.22 The AR training generally 

involves 10–12  sessions and consists of the following com-

ponents: progressive relaxation; release-only relaxation; 

cue-controlled relaxation; differential relaxation; rapid 

relaxation; application training; and maintenance program. 

The MR technique is a manual, group-based intervention 

needing only a single 60-minute training session. The 

training consists of education on HT in postmenopausal 

women, breathing training, stretching and releasing muscle 

tension, and focusing attention on the whole body. Patients 

were encouraged to practice this MR technique at home 

15–20 minutes per day for 5 days a week or more.

The control group received 30 minutes of education and 

an educational leaflet from a research nurse. The education 

covered diet, exercise, and smoking/alcohol cessation.

Follow-up assessment
Both groups received phone calls from the physical thera-

pist or research nurses at 2, 4, 6, 8, 10, 12, and 14 weeks to 

answer any questions relevant to the technique or education, 

encourage the practice, and for the patients’ general well-

being. All participants visited the clinic at 4, 8, 12, and 16 

weeks to have their BP measured, using the same digital 

sphygmomanometer and procedure.

The primary outcome was the changed SBP. The second-

ary outcome was the changed DBP.

sample size
According to the 3-month study of a 12-session relaxation 

therapy program for HT in older African Americans, the 

intervention group had a mean decreased SBP (standard 

deviation [SD]) of −6.0 (3.0) mmHg.17 Because the MR 

technique proposed in this study was far less intensive than 

the 12-session technique, we estimated that the MR technique 

might decrease SBP (SD) by −1.0 (3.0) mmHg. By setting 

the alpha level and power of 5% and 90%, respectively, the 

sample size needed for this study was 191 patients per group. 

To compensate for a 15% dropout rate, the target sample size 

of this study was, therefore, set at 218 patients per group.

Randomization and blinding
The allocation ratio for being an intervention participant or 

a control participant was 1:1. Random allocation sequences 

at a blocks of 8 were generated by computer. The random 

number indicating intervention or control was kept in an 

opaque and sealed envelope. The envelope was opened after 

the baseline assessment of each participant had been com-

pleted. No blindness was applied in this study.

statistical analysis
Mean differences between groups on SBP and DBP 

 throughout the study were calculated using multilevel 

mixed-effect modeling for repeated measures, adjusting for 

baseline values by entering treatment, time, and baseline 

values as covariates. The mixed-effect model allowed for 

random effects on treatment group and time. This assumed 

there was a population effect for treatment and time but that it 

varied between individuals. Data were assumed to be missed 

at random. In addition, a last observation carried forward, 

intention-to-treat analysis was also conducted to determine 

the onset of efficacy.

For dichotomous, ordinal, and scale data, the differ-

ences between groups were assessed by using chi-square, 

Mann–Whitney U (Z), and Student’s t tests, respectively. A 

significant difference was set at P , 0.05 (two-tailed). All 

analyses were performed using STATA software version 10 

(StataCorp LP, College Station, TX, USA).

Results
This study was carried out between July 2011 and May 

2012. Four hundred eighty-eight patients were potential par-

ticipants. Of these, 432 patients were eligible and randomly 

allocated to the intervention (n = 215) and control (n = 217) 

groups, and 167 and 175 patients of the intervention and con-

trol groups completed the study, respectively. Dropouts and 

their reasons for discontinuation are shown in Figure 1.

Demographic and clinical characteristics
Mean ages (SDs) of the participants were 55.7 (5.2) years 

for the MR group and 56.2 (5.5) years for the control group. 

Average age at postmenopause was 48.5 years. There was 

no significant difference between groups in body mass index 

and comorbidity of diabetes mellitus. There was, however, 

a trend of higher SBP and a significantly lower DBP in the 

MR group (Table 1). All participants were nonsmokers and 

drank nonalcoholic beverages.

Efficacy
The data of participants receiving the study interventions and 

having at least a single assessment at week 4 were included 

in the analyses (n = 176 for the MR group and n = 217 for 

the control group). By using a mixed-effect model of the 

repeated measure analysis, the changed SBP of the MR 

group during the 16-week period was significantly lower than 

that of the control group (P , 0.001). The intention-to-treat 

analysis revealed that the significantly lowered SBP could be 

observed as soon as 4 weeks after the initiation of treatment 
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(P = 0.04). The changed DBP levels were not significantly 

different between groups (Table 2).

Discussion
The MR technique may be effective in lowering SBP in a 

postmenopausal woman visiting a menopause clinic. Its effi-

cacy may be observed as soon as 4 weeks after start of treat-

ment and last for at least 16 weeks. However, this technique 

may not be able to lower DBP in this population.

Although the MR technique is a very brief training 

 program, the present findings were in line with previous 

results showing that relaxation therapy was effective in 

reducing BP levels in middle-adulthood African Americans 

and general Asian patients with HT.17,18 The changed SBPs 

(2.1 mmHg) found in this trial appeared to be smaller than 

those of previous studies (6.0 mmHg).

Although the present sample was large enough to detect 

a small effect size, there were some limitations of this study. 

Control group, n = 217 
Lifestyle education (diet choices 

and exercise) 

MR group, n = 215
Once training for modified

relaxation 60 min

Follow-up at 4 weeks, n =176 
(First outcome assessment)
− Withdrawn, n = 7
− No time for relaxation, n = 5
− Holiday intervened, n = 1
− Family reasons, n = 3
− No reason given, n = 23

Follow-up at 4 weeks,  n = 217 
(First outcome assessment)

Follow-up at 8 weeks, n = 173 
(Second outcome assessment)
− Withdrawn, n = 1
− No reason given, n = 2

Follow-up at 8 weeks, n = 196
(Second outcome assessment)
− Withdrawn, n = 5
− Holiday intervened, n = 2
− Family reasons, n = 3
− No reason given, n=11

Potential participants met inclusion
criteria, n = 488

Reasons for nonparticipation
− Want  other treatment, n = 12
   (2.5%)
− Transportation difficulties, n = 5
   (1.0 %)
− Do not like relaxation, n = 7
   (1.4%)
− Too busy, n = 12 (2.5%)
− No reason given, n = 10 (2.1%)

Randomized participants (n = 432) 

Follow-up at  12 weeks, n = 171 
 (Third outcome assessment)

− No time for relaxation, n = 1
− Holiday intervened, n = 1

Follow-up at 12 weeks, n = 182 
(Third outcome assessment)

− Withdrawn, n = 2
− Family reasons, n = 1
− Want other treatment, n = 2
− No reason given, n = 9 

Follow-up at 16 weeks, n = 167 
Trial completed, final outcome 

assessment
− Withdrawn, n = 1
− Want other treatment, n = 2
− No reason given, n = 1

Follow-up at 16 weeks, n = 175
Trial completed, final outcome
assessment

− Withdrawn, n = 1
− No reason given, n = 6

Analyzed, n = 176 Analyzed, n = 217 

Figure 1 Patient recruitment and follow-up.
Abbreviation: Mr, modified relaxation.
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First, the sample size might be too small to detect the benefit 

in lowering the DBP, which was usually smaller than that of 

SBP.18 Second, although the applied randomization might 

reduce the bias toward the participants, the open-label design 

can still cause a bias toward study treatments. Third, the study 

duration of 16 weeks might be too short to determine the 

long-term effects of MR in individuals with HT. However, 

previous findings suggest that the 2 mmHg of DBP lowered 

by relaxation therapy might be sustained for a year.23 Fourth, 

the present sample was relatively specific. Although this limi-

tation has been expected since study inception, to be on the 

safe side, we carried out this study only in postmenopausal 

women with mild HT. The generalization of these findings to 

postmenopausal women with moderate or severe HT may not 

be possible. Fifth, there was no monitoring of adherence to 

treatments: we could not determine the duration and frequency 

of MR practice, as well as lifestyle changes in both intervention 

and control groups. Last, other benefits of MR, eg, the reduc-

tion of postmenopausal symptoms, were not assessed.

Despite the aforementioned limitations, the present 

findings gave another perspective of the MR technique for 

postmenopausal women with mild HT. A brief (60-minute) 

training program of relaxation therapy may be helpful in 

reducing BP levels in this population. Findings of a com-

prehensive review support that the 2 mmHg reduction of 

SBP, which was similar to the 2.1 mmHg reduction of SBP 

found in this study, could significantly reduce the risks for 

stroke and heart failure.24 The results of a Cochrane review 

also concluded that antihypertensive drugs used in the 

treatment of otherwise healthy adults with mild HT (SBP, 

140–159 mmHg, and/or DBP, 90–99 mmHg) have not been 

shown to reduce mortality or morbidity in randomized clini-

cal trials.21 The conflicting evidence obtained from these two 

reviews would cause an inconclusive decision on antihyper-

tensive drug treatment but support the role of lifestyle modi-

fications, eg, relaxation therapy, in this population. However, 

because of the small effect size of treatment (−2.1 mmHg of 

SBP) in 16 weeks of treatment, it should not be a choice for 

patients with moderate or severe HT, who need more than 

10 mmHg reduction of SBP. It would be of interest to further 

examine whether this technique would add any benefit to 

pharmacotherapy of moderate or severe HT in this popula-

tion (eg, lowering the doses of medications or the reduction 

of postmenopausal symptoms).

Conclusion
In conclusion, the MR technique may be effective in 

lowering SBP in Thai postmenopausal women visiting a 

Table 1 Demographic characteristics of modified relaxation and 
control group

Characteristics MR  
(n = 215)

Control  
(n = 217)

Significant 
difference

Age (year) 55.7 (5.2) 56.2 (5.5) t = −1.03,  
P = 0.85

Age menopause  
established (year)

48.6 (4.3) 48.4 (4.9) t = 0.49,  
P = 0.31

Body mass index  
(kg/m2)

25.3 (4.3) 26.6 (4.2) t = −3.16,  
P = 0.99

Diabetes mellitus  
(DM)

χ 2 = 3.26,  
P = 0.19

 non-DM 149 (34.5) 135 (31.3)
  DM (insulin  

dependent)
5 (1.2) 10 (2.3)

  DM (non-insulin  
dependent)

61 (14.1) 72 (16.7)

clinical systolic blood  
pressure, mmHg

148.6 (6.3) 147.5 (6.4) t = 1.71,  
P = 0.09

clinical diastolic blood  
pressure, mmHg

88.1 (9.9) 90.5 (10.1) t = −2.36,  
P = 0.02

Notes: Data of age, age at postmenopause, body mass index, clinical systolic blood 
pressure, and clinical diastolic blood pressure were mean ± standard deviation. 
Modified relaxation (MR), control, systolic blood pressure, and diastolic blood 
pressure were modified relaxation, lifestyle education, systolic blood pressure, and 
diastolic blood pressure, respectively.

Table 2 Changed systolic blood pressure and diastolic blood 
pressure from baseline comparison between the modified 
relaxation and the control groups

Outcomes MR  
(n = 176)

Control  
(n = 217)

MEM, RP ITT

Changed SBP,  
mmHg

P , 0.001

 4 weeks −4.7 ± 5.9 −3.4 ± 6.6 t = 2.04,  
P = 0.04

 8 weeks −6.7 ± 6.9 −5.2 ± 7.5 t = 2.04,  
P = 0.04

 12 weeks −7.9 ± 5.7 −5.4 ± 7.8 t = 3.55,  
P , 0.001

 16 weeks −8.5 ± 5.8 −6.4 ± 7.6 t = 3.02,  
P = 0.002

Changed DBP,  
mmHg

ns

 4 weeks −2.5 ± 7.2 −3.1 ± 7.8 t = 0.65,  
P = 0.51

 8 weeks −4.3 ± 7.8 −4.8 ± 10.1 t = 0.32,  
P = 0.75

 12 weeks −5.0 ± 7.9 −4.5 ± 7.8 t = 0.89,  
P = 0.37

 16 weeks −5.2 ± 7.4 −5.6 ± 8.3 t = 0.38,  
P = 0.70

Notes: MEM, RP Changed systolic blood pressure and diastolic blood pressure 
adjusted model by baseline systolic blood pressure, age, and age at postmenopause. 
last observation was carried forward of the intention-to-treat analysis.
Abbreviations: MR, modified relaxation; MEM, RP, mixed-effect model for 
repeated measured analysis; iTT, intention-to-treat analysis; sBP, systolic blood 
pressure; DBP, diastolic blood pressure; NS, nonsignificant difference.
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menopause clinic. Its efficacy may be observed as soon as 4 

weeks after treatment was started. Long-term and combined 

relaxation therapy and antihypertensive agents are warranted 

in a large cohort of this population.
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