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Background: Hypertension is one of the most important causes of cardiovascular diseases. Patients with hypertension have a
lower quality of life. We aimed to evaluate the effects of mindfulness meditation on blood pressure, mental health, and quality of
life in patients with hypertension.

Methods: This randomized clinical trial was performed in 2019 in Isfahan. Eighty adult women with Stage I or Il hypertension
were included and assigned randomly to 2 groups: 12 weeks of mindfulness-based stress reduction (MBSR) and routine care.
At baseline and 1 week after the end of the intervention, blood pressure, stress, depression, anxiety, and quality of life of the
studied participants were measured using the Depression, Anxiety, and Stress Scale-21 (DASS-21) and 36-Item Short Form
Survey (SF-36) questionnaires. The data were analyzed using the independent t-test, the paired t-test, and the MANCOVA test.

Results: After the intervention, the mean systolic and diastolic blood pressures decreased significantly in the intervention
group compared with the baseline (142.82+11.01 mmHg vs 133.7+510.43 mmHg for systolic pressure and 86.12+8.24 mmHg
vs 79.15+6.26 mmHg for diastolic pressure) and the control group (140.18+14.27 mmHg vs 142.15+10.23 mmHg for systolic
pressure and 84.62+9.22 vs mmHg 88.51+8.54 mmHg for diastolic pressure; P=0.001). There was also a significant increase
in quality of life, stress, anxiety, and depression scores in the intervention group (P<0.05).

Conclusion: The 12-week MBSR program resulted in a significant reduction in the mean systolic and diastolic blood
pressures and improvement in mental health and different aspects of quality of life.
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Introduction

Hypertension is one of the most significant causes
of cardiovascular diseases. Research has shown that the
prevalence of hypertension is on the rise in all countries,
especially Iran, with the disease accounting for 7.1 million
deaths annually worldwide. Based on epidemiologic studies,
the prevalence of hypertension in the adult population of
Iran is 23.2%.'? Hypertension, like most chronic diseases,
is closely related to lifestyle, mental health, and quality of
life, and if not controlled appropriately, it can cause various
issues, including disability, reduced productivity, and
ultimately diminished mental health.?

Recent studies have shown that patients with hypertension
have a lower quality of life than individuals with normal
blood pressure.*’ Quality of life is an issue that determines
the level of satisfaction with daily life because it affects
different life aspects, including physical, mental, social,
and spiritual.® In most previous studies, individuals with
hypertension had low scores in all aspects, including physical
strength, social function, mental health, mental function, and
energy, compared with healthy subjects.”®

In addition to chronic disease, individuals’ quality of life is
also affected by stress. It increases emotions and behavioral
changes and interferes with cognition and biological
mechanisms.’ Stress could also be a major cause of mental
diseases. Mental health, one of the most significant aspects
of health in populations, is affected by different factors, such
as age and stress.!” Recent decades are synonymous with
lifestyle changes, endangering many aspects of physical
and mental health and leading to more physical and mental
illnesses. According to statistics released by the World
Health Organization (WHO), mental illness affects about
250 million people, of whom 52 million suffer from severe
mental illness."!

A psychological intervention to alleviate stress is
mindfulness-based stress reduction (MBSR). Mindfulness
meditation has the potential for the treatment of clinical
disorders and might facilitate the cultivation of a healthy mind
and increased well-being.'” Mindfulness practice improves
emotion regulation and ameliorates stress. Research has
shown that practicing mindfulness alters the physical
structure of the brain." Investigations have indicated that
the fronto-limbic network involved in these processes shows
various patterns of engagement by mindfulness meditation.'*
Some studies have investigated the effectiveness of
mindfulness training in reducing stress and blood pressure
and increasing quality of life and mental health.'>!

The principal mechanism of the effectiveness of
mindfulness meditation is stress alleviation. Various studies
have evaluated the effectiveness of stress reduction in
lowering blood pressure, which could lead to enhanced
quality of life.'” These changes have been evaluated
separately in previous studies. Nonetheless, given the
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significance of hypertension and its impact on quality of
life and stress, we aimed to assess the effects of mindfulness
meditation on blood pressure, mental health, and quality of
life in patients with hypertension.

Methods

The present randomized clinical trial was performed in
2019 in Isfahan, a central city in Iran. The study population
consisted of hypertensive adult women (age =30-59 vy)
visiting Imam Ali Health Care Center in 2019. The study
protocol was approved by the Research Committee and was
confirmed by the Ethics Committee of Isfahan University of
Medical Sciences (ethics code:

IR.MUILMED.REC.1399.653, Iranian Registry of Clinical
Trials [IRCTID]: IRCT20190410043230N1). All the patients
signed an informed consent form.

The inclusion criteria were composed of physician-
diagnosed Stage I or II hypertension with or without medical
treatments, a history of regular visits to the health center
during the preceding 6 months, age between 30 to 59 years,
and the ability to participate in treatment sessions. The
exclusion criteria consisted of pregnancy, lactation, receiving
psychological treatments in the past year, alcohol or drug
abuse, chronic diseases, including cancer, failure to follow
the designed study protocol, participation in any exercise
program or psychotherapy sessions outside the protocol of
the current study, and hypertension crisis.

The sample size was 40 patients for each group, based
on a statistical power of 80%, a significance level of 5%,
and a 20% drop rate. Eighty patients were selected from the
entire covered population of Imam Ali Health Care Center
via electronic health records based on the inclusion and
exclusion criteria. The participants were allocated randomly
to 2 groups, intervention and control, using a random
allocation software tool (developed by Mahmoud Saghaei).

Demographic data, including age, education level,
occupation, and marital status, as well as blood pressure,
were noted for all the patients. The method of blood
pressure measurement was the same as that before study
commencement. Blood pressure was assessed twice at
5-minute intervals, and the mean value was recorded as blood
pressure. Stress, depression, and anxiety were measured
using the Depression, Anxiety, and Stress Scale-21 (DASS-
21) questionnaire. This questionnaire assesses negative
emotional symptoms using a 4-point Likert scale, ranging
from 0 to 3. DASS-21 has 3 subscales, depression, anxiety,
and stress, with 7 items in each subscale. These subscales
are scored by adding the total item scores, which can range
from 0 to 21. The summed number in each subscale needs
to be multiplied by 2 because DASS 21 is the short form
of the scale. Accordingly, a higher score indicates worse
status. The validity and reliability of this questionnaire in the
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Iranian population were confirmed by Sahebi et al'® in 2005.
The quality of life of the patients was also measured using
a 36-Item Short Form Survey (SF-36) questionnaire. It has
36 questions and consists of 8 subscales, with each subscale
consisting of 2 to 10 items. The subscales are composed of
physical functioning, role limitations due to physical health,
bodily pain, general health, vitality, social functioning, role
limitations due to emotional problems, and mental health.
One question covers changes in health status over the past
year and is not counted in scoring the 8 dimensions. The total
score on each SF-36 subscale ranges between 0 and 100,
with greater scores indicating a better health-related quality
of life. The validity and reliability of this questionnaire have
also been confirmed in Iran.'"

The intervention group received 8 weekly 120-minute
sessions of MBSR training by a psychologist skilled in
this field. Afterward, home exercises were given to the
participants for 4 weeks, and they recorded the results on a
weekly basis at home. They learned different mindfulness
skills, such as body scan exercises, sitting meditation, and
yoga. They were advised to practice these skills at home
for at least 45 minutes per day, 6 days per week. Training
sessions were implemented based on the fundamental
concepts and specific techniques provided in the MBSR
manual by Kabat-Zinn.?

The control group received routine care in the health care
center throughout the study. For the purposes of compliance
with ethical considerations, after the end of the study, the
control group was given the printed and audio contents
of the mindfulness training. At week 13 (1 week after the
end of the intervention), blood pressure, stress, depression,

anxiety, and quality of life were measured using the same
measuring tools.

The data were analyzed using the SPSS 24 software with
descriptive statistics, including the 7, paired ¢, and * tests. The
assumption of the analysis was checked by evaluating the
normality of the dependent variables via the Kolmogorov—
Smirnov test. Additionally, linear relationships between
the dependent variable and the covariates were evaluated
using a scatter plot. A confidence level of less than 0.05 was
considered statistically significant.

Results

The present study enrolled 80 patients and randomly
allocated them to 2 groups of 40 patients. One patient in the
control group and 3 patients in the intervention group were
excluded due to failure to follow the designed study protocol
and hypertension crisis. The CONSORT flow diagram of the
study is illustrated in Figure 1.

The mean age was 48.67+1.42 years in the intervention
group and 49.32+2.31 years in the control groups (P=0.343).
No significant differences were detected between the 2 groups
regarding marital status, education level, and occupation
(P>0.05 for all items). These results are summarized in Table
1. No significant differences were observed between the 2
groups concerning antihypertensive drug use, and none of
the patients received any treatment for psychological issues.

The mean systolic and diastolic blood pressures at
baseline were not significantly different between the groups
(P=0.373) (Table 2). After the intervention, the mean
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Figure 1. The image depicts the CONSORT flow diagram.
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systolic and diastolic blood pressures dropped significantly
in the intervention group compared with the baseline and
the control group (P<0.001). These results are presented in
Table 3.

The results also demonstrated a significant improvement
in different aspects of quality of life in the intervention

group (P<0.001). These data are summarized in Table 3
and Table 4.

The stress, depression, and anxiety scores in the 2 groups
before and after intervention are summarized in Table 2 and
Table 3.

Table 1. Comparison of the baseline characteristics between the intervention and control groups

Variables Intervention (n=37) Control (n=39) P’
Marital status (married) 30 (81.1%) 34 (87.2%) 0.513
Educational level (literate) 29 (78.4%) 33 (84.6%) 0.321
Occupation (unemployed) 36 (97.3%) 36 (94.7%) 0.546
“Using the ¥ test

Table 2. Comparison of pre-intervention blood pressure, quality of life, and mental health between the intervention and control groups”

Intervention (n=37) Control (n=39) P
Systolic blood pressure 142.82+11.01 140.18+14.27 0.373
Diastolic blood pressure 86.12+8.24 84.62+9.22 0.491
Total quality of life score 47.2242.13 49.81+2.53 0.381
Physical functioning 61.71+4.12 60.80+4.81 0.732
Bodily pain 52.62+3.45 63.12+4.55 0.024
Role limitations due to physical health 45.55+6.74 53.25+6.03 0.483
General health 50.16+1.66 51.01+12.27 0.792
Vitality 38.18+2.98 38.90+2.53 0.891
Social functioning 51.39+1.72 50.12+1.91 0.791
Role limitations due to emotional problems 48.94+6.60 48.77+5.90 0.905
Mental health 43.52+2.89 49.01£2.05 0.184
Change in health status over the past year 37.2043.15 40.44+3.88 0.502
Stress 14.1+15.34 10.49+5.68 0.014
Depression 13.61£5.66 9.67+6.64 0.009
Anxiety 11.14+4 5.89 8.8145.54 0.015

“Data are presented as mean+SD or n (%).
“"Using the independent t test

Table 3. Comparison of post-intervention blood pressure, quality of life, and mental health between the intervention and control groups”

Intervention (n=37) Control (n=39) P

133.7+510.43 142.15+10.23 0.001
Systolic blood pressure 79.15+6.26 88.51+8.54 0.001
Diastolic blood pressure 55.99+2.32 48.43+2.32 0.004
Total quality of life score 77.87+3.00 63.45+5.11 0.009
Physical functioning 65.27+3.82 62.11+3.90 0.534
Bodily pain 56.24+6.01 40.33+6.23 0.071
Role limitations due to physical health 52.11+1.73 48.48+1.82 0.562
General health 39.5242.62 37.85+2.13 0.672
Vitality 48.65+1.67 50.67+2.74 0.518
Social functioning 72.59+5.74 40.19+6.56 0.001
Role limitations due to emotional problems 57.11+1.96 47.68+1.94 0.001
Mental health 51.04+3.74 40.66+3.68 0.021
Change in health status over the past year 9.15+5.87 11.45+5.72 0.124
Stress 9.44+6.86 10.51+5.69 0.651
Depression 7.35+£5.41 9.23+4.73 0.137

“Data are presented as mean+SD or n (%).
“*Using the independent t test
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Table 4. Comparison of changes in blood pressure, quality of life, and mental health from before to after the intervention time*

Intervention (n=37) Control (n=39) P
Systolic blood pressure -9.11+0.85 1.59+0.91 <0.001
Diastolic blood pressure -7.22+0.67 3.89+0.48 <0.001
Total quality of life score 8.92+0.05 -1.65+0.07 <0.001
Physical functioning 16.11£1.52 2.224+0.04 <0.001
Bodily pain 9.36+0.05 1.14+0.023 0.321
Role limitations due to physical health 10.47<1.14 12.05+1.22 0.194
General health 2.41+0.001 -2.32+0.004 0.163
Vitality 1.85+0.20 -1.01£0.11 0.963
Social functioning -2.2740.04 0.26+0.001 0.524
Role limitations due to emotional problems 24.10+1.22 -8.36+0.72 <0.001
Mental health 13.66+1.24 -1.75+0.02 <0.001
Change in health status over the past year 14.52+1.26 0.54+0.002 0.055
Stress -4.76+2.25 0.26+0.31 0.013
Depression -4.62+2.11 0.14+0.12 <0.001
Anxiety -3.85£0.15 1.32+0.42 0.007

“Data are presented as mean=SD or n (%).
“*Using the independent t test

Discussion

The present study showed a significant reduction in the
mean blood pressure, stress, depression, and anxiety scores,
as well as a significant improvement in different aspects of
quality of life in patients who received MBSR.

Abbott et al*' performed a systematic review and meta-
analysis on the effectiveness of MBSR and mindfulness-
based cognitive therapy in patients with cardiovascular
disease. They reviewed 9 articles from 8 original randomized
controlled trials including 578 patients and reported
that mindfulness could lead to decreased stress levels in
patients. Nevertheless, they also mentioned that the effects
of mindfulness on blood pressure were not yet established.
Another study conducted by Hughes et al** in 2014 on 56
patients diagnosed with unmedicated blood pressure in
the prehypertensive range showed that 8 weeks of the
MBSR program led to a significant reduction in the mean
systolic and diastolic pressures. Niazi et al** concluded that
mindfulness training could improve the condition of patients
suffering from chronic illnesses, especially cardiovascular
disease, and help them cope with various clinical problems.
These data are in line with our findings. It can be argued
that mindfulness practices affect biological, psychosocial,
and spiritual features of life. On the other hand, mindfulness
practices can improve patients’ skills to tolerate negative
emotional states by emotion regulation. This could result in
an improvement in the quality of life.

Consistent with our results, Marquez et al** concluded
that mindfulness meditation alleviated stress and blood
pressure. A reduction in stress, anxiety, and hypertension in
patients could lead to enhanced quality of life, chiming in
with several studies that encourage physicians to increase
patients’ quality of life by using mindfulness meditation.?’

The salient aspect of the current study is that our evaluation

of the effects of MBSR on blood pressure, quality of life,
stress, depression, and anxiety in patients confirms the ability
of mindfulness training to influence the different aspects of
health concurrently.

Paradoxical reports also exist regarding the effectiveness of
mindfulness. Blom et al*® evaluated the effects of an 8-week
MBSR program on stress and hypertension among 101
adults with untreated Stage I hypertension. They measured
the ambulatory blood pressure of the patients and showed
the inability of the program to reduce it. Sangprasert et al”
in 2019 evaluated the effects of mindfulness-based health
education practice on different aspects of life among patients
with hypertension and reported that mindfulness training
could increase the quality of life and lessen hypertension;
still, they observed no evidence of a blood pressure reduction
in adults. We assume that these inconsistencies could be due
to differences in the studied populations.

A systematic review and meta-analysis was conducted by
Conversano et al*® in 2021. Based on their data, lowering
the stage of hypertension and controlling the situation could
significantly increase the effectiveness of mindfulness
training, but altogether, the training sessions could reduce
blood pressure.

In the current study, we observed a significant increase
in diastolic blood pressure in the control group after the
intervention. (The rise in systolic blood pressure was not
statistically significant.) The finding could be justified based
on the seasonal effects on blood pressure. Our study began
in the early fall and ended in the winter. Many studies on the
relationship between seasons and blood pressure have shown
higher blood pressure in winter than in summer.*!*?

The present study had some limitations. First, the
participants were not blind to the assigned group due to the
educational nature of the intervention. Second, men and
highly educated women were not included in the study due
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to low referral to the health center, which could affect the
generalizability of the results. Third, financial constraints
precluded the use of Holter monitoring, and blood pressure
was measured only at the beginning and end of the study,
while blood pressure can fluctuate at different times of
the day. Therefore, we suggest that future investigations
replicate this study with samples consisting of both sexes,
assess blood pressure with more reliable instruments, and
compare MBSR with other gold-standard therapies, instead
of routine care.

Conclusion

A 12-week MBSR program resulted in a significant
reduction in mean blood pressure and improvements in
different aspects of quality of life and mental health. Health
care providers could use the results of this study regarding
MBSR to furnish hypertensive patients with better care.
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