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ABSTRACT

Background: Uncontrolled hypertension or
high blood pressure is a major risk factor for
cardiovascular disease. Non-pharmacological
treatment has become an important part of
hypertension management. Aerobic exercise
and yoga breathing exercise (pranayama) are
types of non-pharmacological treatment that
have an effect on lowering blood pressure. This
study aims to examine the effect of aerobic
exercise and yoga breathing exercise (prana-
yama) on blood pressure in hypertensive
patients.

Subjects and Method: The meta-analysis
was carried out according to the PRISMA
guidelines. Articles with randomized controlled
trial study designs published in 2010-2020
were included using databases from PubMed,
Science Direct, Research Gate, and Google
Scholer. Based on the database, there were 20
articles that met the inclusion criteria. This
study involved 1564 subjects which were
divided into, 953 aerobic exercise subjects and
611 yoga breathing exercise (pranayama)
subjects. The analysis was carried out using
RevMan 5.4 software.

Results: A total of 20 articles were reviewed in
the meta-analysis. A total of 11 articles in the
meta-analysis showed a statistically significant
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effect of the aerobic exercise intervention on
reducing systolic blood pressure (SMD = -0.93;
95% Cl= -1.33 to -0.53; p< 0.001) and diastolic
blood pressure (SMD= -0.56; 95% CI= -0.92 to
-0.20; p= 0.002). A total of 9 articles conducted
meta-analysis showed a statistically significant
effect of yoga breathing exercise (pranayama)
intervention on reducing systolic blood
pressure (SMD= -1.68; 95% Cl= -2.52 to -0.84;
p< 0.001). There was a statistically insignificant
effect on the decrease in diastolic blood
pressure (SMD= -0.65; 95% Cl= -1.54 to 0.25;
p= 0.16).

Conclusion: Aerobic exercise and yoga
breathing exercise (pranayama) can lower
blood pressure in hypertensive patients.
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BACKGROUND

Hypertension or high blood pressure is a
global health problem that affects nearly 1
billion people worldwide and is expected to
increase to 1.5 billion by 2025 (Fu et al.,

2020). Hypertension is the leading cause of
death globally accounting for 10.4 million
deaths each year (Unger et al., 2020).
Uncontrolled hypertension is a major
risk factor for cardiovascular diseases such
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as Coronary Artery Disease (CAD), stroke,
Heart Failure (HF) and Chronic Kidney
Disease (CKD) (Weber et al., 2014). Doro-
bantu et al., (2019) stated that hypertension
was the highest cause in the population
with heart failure compared to other causes
of 82-91%. In addition, someone with un-
controlled hypertension has a risk of having
a stroke 7 times compared to those who
control their hypertension, 6 times for
experiencing heart failure, and three times
for having a heart attack (Lindasari et al.,
2020).

As a form of control for hypertension,
there are two kinds of interventions that
can be done, namely pharmacological and
non-pharmacological (Astuti et al., 2016).
Even if pharmacological treatment or
taking antihypertensive drugs is very effec-
tive, about 70% of patients who only receive
antihypertensive drugs, their blood pres-
sure cannot be controlled. This condition
encourages non-pharmacological interven-
tions to play a role in preventing and con-
trolling hypertension. Non-pharmacological
hypertension interventions can be used
alone before starting pharmacological
therapy or in combination with pharma-
cology (Mahmood et al., 2018).

The American, Canadian, and
European hypertension guidelines recom-
mend non-pharmacological interventions
in the prevention and management of
hypertension (Williams et al., 2018) (Whel-
ton et al., 2018) (Leung et al., 2017). Non-
pharmacological interventions help reduce
the daily dose of antihypertensive drugs
and delay the progression from prehyper-
tension to the hypertensive stage. These
interventions include lifestyle modification,
improving diet or diet, physical exercise or
sports, efforts to reduce stress, and mini-
mizing alcohol consumption (Mahmood et
al., 2018).
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Aerobic exercise and yoga breathing
exercise (pranayama) are non-pharmaco-
logical treatments recommended by
European and American hypertension
guidelines to lower blood pressure in hyper-
tensive patients. (WHO, 2013).

In general, aerobics is useful in
increasing fitness (Armstrong et al., 2017),
while yoga is useful in reducing stress levels
or emotions and anxiety, especially for
those who are in certain conditions such as
illness or pregnancy (Aflahiyah et al., 2020;
Ningrum et al. al., 2019).

In a study by Daimo et al., (2020)
entitled "Effect of aerobic exercise on blood
pressure in men with hypertension: A ran-
domized controlled study," the adminis-
tration of aerobic exercise can significantly
reduce systolic blood pressure (p= 0.001)
and diastolic blood pressure (p= 0.001). p=
0.001). In addition, in a study by Dixit et
al., (2017) entitled "An evaluation of the
effect of Pranayamas and Transcendental
meditation on high blood pressure subjects:
A non-blinded randomized controlled trial,"
the administration of pranayama was
assessed to reduce systolic and diastolic
blood pressure. significantly (p<.001).

This study is expected to prove the
effect of giving aerobic exercise and yoga
breathing exercise (pranayama) to lower
blood pressure in hypertensive patients.

SUBJECTS AND METHOD

1. Study Design

This was a systematic review and meta-ana-
lysis with PRISMA flow diagram guidelines.
Search articles using databases: PubMed,
Science Direct, Research Gate, and Google
Scholars. Keywords used for the first inter-
vention: “aerobic exercise” OR “aerobic
training” AND “blood pressure” AND
hypertension OR hypertensive OR “patients
with hypertension” AND “randomized con-
trolled trial”. And keywords for the second
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intervention: pranayama OR “pranayama
breathing” OR “yoga breathing” AND
“blood pressure” AND hypertension OR
hypertensive OR “patients with hyperten-
sion” AND “randomized controlled trial”.

2. Inclusion Criteria

The inclusion criteria for this research
article are full paper randomized controlled
trails (RCT) articles, using aerobic exercise
and yoga breathing exercise (pranayama)
interventions, the subject is patients with a
diagnosis of hypertension and systolic and
diastolic blood pressure outcomes.

3. Exclusion Criteria

The exclusion criteria for this research
article are articles that do not use English,
and articles published before 2010.

4. Operational Definition of Variables
Articles included in the study were PICO-
adjusted. The search for articles was carried
out by considering the eligibility criteria
defined using the PICO model. There are
two PICO in this study, first, the research
population, namely hypertensive patients,
using aerobic exercise intervention and
non-aerobic exercise control and blood
pressure outcomes. The second PICO, the
research population, namely hypertensive
patients, used intervention yoga breathing
exercise (pranayama) and control non-yoga
breathing exercise (pranayama) as well as
blood pressure outcomes.

Aerobic exercise is physical exercise that
involves the large muscles of the body
rhythmically and continuously, requiring
an aerobic metabolic pathway as a source of
energy supply with a frequency of exercise
3-7 days/week, moderate intensity 50%-
80%, duration of exercise 30-300 minutes/
week, sessions in the form of brisk walking,
jogging,  cycling,  gymnastics, and
swimming.

Yoga breathing exercise (pranayama)
is a breathing exercise in yoga that is done
slowly and deeply which has several kinds
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of techniques such as sheetali pranayama,
bhramari pranayama, ujjayi pranayama,
bhasrika pranayama, Kapalbhati prana-
yama, and anuloma viloma pranayama.
Blood pressure is a number that des-
cribes the highest and lowest pressures in
the blood vessels when the heart contracts
and when it relaxes, consisting of an upper
or systolic number and a lower or diastolic
number with units of millimetres of
mercury (mmHg).

5. Study Instruments

The study was conducted using the
PRISMA flow diagram guidelines and the
assessment of the quality of research
articles using the Critical Appraisal Check-
list for RCT Study tools (CEBM, 2014).

6. Data Analysis

The data in this study were analyzed using
the RevMan 5.3 application, to calculate the
effect size and heterogeneity of the study.
The results of data processing are presented
in the form of forest plots and funnel plots.

RESULTS

The article review process was carried out

using the PRISMA flow chart, which can be

seen in Figure 1. The total articles obtained
were 20 articles. The distribution of the

article is on 4 continents with details 9

from Asia, 5 from Europe, 3 from Africa,

and 3 from America.

1. The effect of aerobic exercise on
blood pressure in hypertensive
patients

Table 1 shows 11 RCT articles on the effect

of aerobic exercise on blood pressure in hy

pertensive patients who meet qualitative
and quantitative requirements.

a. Forest plot

Figure 2 shows that there is a statistically

significant effect of the aerobic exercise

intervention on reducing systolic and dias-
tolic blood pressure. Giving aerobic exercise
to hypertensive patients was able to reduce
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systolic blood pressure 0.93 units lower
than non-aerobic exercise interventions
(SMD= -0.93; 95% CI= -1.33 to -0.53; p <
0.001).

Figure 3 shows that there is a statistically
significant effect of the aerobic exercise

Identified articles from

intervention on reducing diastolic blood
pressure. Giving aerobic exercise to hyper-
tensive patients can reduce diastolic blood
pressure 0.56 units lower than non-aerobic
exercise interventions (SMD= -0.56; 95%
CI=-0.92 10 -0.20; p= 0.002).

databases (n=1,094)

\ 4
Filtered articles (n= 640)

\ 4

Deleted duplicate articles (n= 454)

Drop articles (n= 323)
Non RCT (n=183)

A 4

Eligible full text articles (n= 317)

\ 4

Non full text (n= 92)

Did not use English language (n= 48)

A 4

Selected articles for qualitative
synthesis (n= 25)

\ 4

Selected articles for quantitative
synthesis (n= 20)

\ 4

Deleted articles because any reasons
(n=292)

Inappropriate outcome (n=91)

Study subjects did not meet inclusion
criteria (n= 71)

Figure 1. PRISMA flow chart
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Figure 2. Forest plot of the effect of aerobic exercise
on systolic blood pressure in hypertensive patients
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Table 1. Effect of aerobic exercise on blood pressure in hypertensive patients

‘?‘l{lg:g)r Country Population Intervention Comparison Outcome
Daimo Ethiopia Grade 1 hyperten- Brisk walk 45 No practice at  Systolic and
(2020) sion patient, male minutes/ session, 3  all diastolic blood
aged 31-45 years times a week for 16 pressure
weeks, moderate
intensity (60% HR
max)
Dimeo German  Grade 1 hyperten- Brisk walking on the No practice at Systolic and
(2012) sive patients, male treadmill 3 timesa  all diastolic blood
and female week, for 12 weeks pressure
Hansen Norway  Grade1and 2 Brisk walking on a No practice at  Systolic blood
(2011) essential hyper- treadmill 47 all pressure,
tension patients, minutes/session, for diastolic, heart
women <65 years 12 weeks, moderate rate, quality of
old intensity (70% HR life (QoL)
max)
He China Patients with grade  Brisk walking 30 No practice at  Systolic and
(2017) 1 hypertension, men minutes/session, for all diastolic blood
and women aged 12 weeks, moderate pressure
55-60 years intensity
Lamina  Nigeria Patients with grade  (50% HR max) No practice at  Systolic blood
(2010) 1 and 2 hyperten- all pressure,
sion, men and diastolic, heart
women aged 50-70 rate, VO2 max
years
Lima Brazil Stage 2 hyperten- Cycling 45 No practice at  Systolic and
(2017) sion patients, men minutes/session, for all diastolic blood
and women aged 8 weeks, moderate pressure
60-75 years intensity
Maruf Nigeria Essential hyperten-  (60-79% HR max) No practice at  Systolic and
(2014) sion patients, men all diastolic blood
and women aged 65 pressure
years
Nualnim Texas Patients with grade = Aerobic exercise 30  No practice at  Systolic and
(2012) 1 hypertension and  minutes/session for all diastolic blood
prehypertension, 10 weeks pressure
men and women
aged 50-80 years
Oliveria Portugal Grade 1and 2 Aerobic dance 45 No practice at ~ Systolic blood
(2016) essential hyperten-  minutes/session,3  all pressure,
sion patients, men times a week, for 12 diastolic, heart
and women aged weeks, moderate rate
80-90 years intensity
Pagonas German  Patients withgrade (50-70% HR max) No practice at  Systolic and
(2014) 1 and 2 hyperten- all diastolic blood
sion, men and pressure
women aged 60
years
Sikiru Nigeria Grade 1and 2 Swim 45 No practice at  Systolic blood
(2014) essential hyperten-  minutes/session for all pressure,

sion patients, men
aged 50-70 years

12 weeks, moderate
intensity

diastolic, VO2
max
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aerobic exercise no aerobic exercise
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Figure 3. Forest plot of the effect of aerobic exercise
on diastolic blood pressure in hypertensive patients

b. Funnel plot

In Figure 4, the funnel plot graph shows an
asymmetrical distribution of the primary
studies, 3 plots on the left and 8 plots on
the right which indicates there is little
publication bias and tends to overestimate
the true effect of aerobic exercise interven-
tion on lowering diastolic blood pressure
(overestimate).

In Figure 5, the funnel plot graph shows an
asymmetrical distribution of the primary
studies, 3 plots on the left and 8 plots on
the right indicating there is a slight public-
cation bias that tends to overestimate the
true effect of aerobic exercise intervention
on reducing diastolic blood pressure (over-
estimate).
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Figure 4. Funnel plot Effect of aerobic exercise
on systolic blood pressure in hypertensive patients
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Figure 5. Funnel plot Effect of aerobic exercise
on diastolic blood pressure in hypertensive patients

2. Effect of yoga breathing exercise
(pranayama) on blood pressure in
hypertensive patients

Table 2 shows 9 RCT articles on the effect
of yoga breathing exercise (pranayama) on
blood pressure in hypertensive patients
who meet qualitative and quantitative
requirements.

a. Forest plot

Figure 6 shows that there is a statistically
significant effect of the yoga breathing exer-
cise (pranayama) intervention on reducing
systolic blood pressure. Giving yoga breath-
ing exercise (pranayama) to hypertensive
patients was able to reduce systolic blood

www.jepublichealth.com

pressure 1.68 units lower than non yoga
breathing exercise (pranayama) interven-
tion (SMD = -1.68; 95% CI = -2.52 to -0.84;
p < 0.001).

Figure 7 shows that there is a statisti-
cally insignificant effect of the yoga breath-
ing exercise (pranayama) intervention on
decreasing diastolic blood pressure. Giving
yoga breathing exercise (pranayama) to
hypertensive patients was able to reduce
diastolic blood pressure 0.65 units lower
than the non-yoga breathing exercise
(pranayama) intervention (SMD= -0.65;
95% CI= -1.54 to 0.25; p= 0.16).
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Table 2. Effect of yoga breathing exercise (pranayama) on blood pressure in

hypertensive patients

A(I;g::;s Country Population VLI::EI(;-H Comparison Outcome
Hypertensive Pranayama No practice at Systolic blood
Dixit . patients, men and for 12 weeks all pressure, dia-
(2017) India women aged 40-55 stolic, hee}rt
years rate, respire-
tory rate
Patients with Bee No practice at  Systolic blood
Ghati . hypertension stage 1 Humm.ing all pressure,
(2020) India and 2, men and Breathing 5 diastolic, heart
women aged 30-70 minutes/ rate,
years session
Patients with grade1 Pranayama No practice at  Systolic blood
Goyal India hypertension, men for 6 weeks  all pressure and
(2016) and women aged 20- heart rate
50 years
Patients with grade 1 Alternate No practice at  Systolic blood
hypertension and Nostil all pressure,
Kalavani India prehypertension, Breathing diastolic, heart
(2019) men and women 10 minutes/ rate,
aged 30-60 years session, for
5 days
Patients with grade1 Pranayama No practice at  Systolic blood
and 2 hypertension, 15 minutes/ all pressure
Misra Columbia  Men and women session, 5
(2019) aged 60 years times a
week for 6
weeks
Hypertensive Bhramari No practice at  Systolic blood
Sathe India patients, male and Pranayama all pressure,
(2020) female aged 40 years 5 minutes/ diastolic, heart
session rate, SpO2
Patients with grade 1 Sheetali &  No practice at  Systolic blood
Shetty . hypertension.and Sheetkari all pressure, heart
(2017) India prehypertension, Pranayama rate,
men and women 10 min/ respiratory rate
aged 25-65 years session
Grade 1 essential Alternate No practice at  Systolic and
Telles . hypertension Nostil . all diastolic blood
(2013) India patients, men and Breathing pressure
women aged 20-59 10 minutes/
years session
Essential Sheetali No practice at  Systolic and
Thanalaks hypertension Pranayama all diastolic blood
hmi India patients, men and 30 pressure
(2020) women aged 18-60 minutes/
years session for
4 weeks
www.jepublichealth.com 141
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pranayama no pranayama Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Dixit 2017 128058 386 17 14487 23 17 41% -4 .86 [-6.26, -3.46] B
Ghati 2020 137 108 32 1288 126 3\ M7% 0.48[0.01, 0.98] =
Goyal 2014 127 242 15 141 24 25 858% S571F7.00,-4.47) i
Kalavani 2014 8042 2897 85 8449 4492 86 120% -1.07 [1.39,-0.74] -
Misra 2018 1821 1491 23 1816 188 23 11E% 0.03[-0.85, 0.60] -
Sathe 2020 11885 983 20 12728 882 20 1M4% -0.88 F1.54,-0.27] -
Shetty 2017 132 38 30 1528 4948 30 M2% -278F3.A0,-2.048] -
Telles 2013 128 1064 31 13953 1868 31 M7% 075 F1.27,-0.27) -
Thanalaksami 2020 12412 1472 40 13972 1289 42 11.58% -1.12 11,549, -0.64] -
Total (95% Cl) 303 308 100.0% -1.68 [-2.52, -0.84] &
Heterogeneity, Tau®= 1.50; Chi*=153.08, df = 8 (P = 0.00001); F= 95% Im 55 T é 150

Testfor overall effect. £= 3.83 (P = 0.0001)

pranayama no pranayama

Figure 6. Forest plot of the effect of yoga breathing exercise (pranayama)
on systolic blood pressure in hypertensive patients

Pranayama Non Pranayama Std, Mean Differance Std. Mean Difference
Study or Subgroup Mean  SD Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 85% Cl
Disit etal, 2007 8531 AT WRT 387 17 M2% 3RV
Ghatietal, 2020 ¥23 87 32 883 92 B 1TI% 0.4410.04,097 e
Kalavani et al, 2019 8031 2884 85 9440 4482 89 17T%  -109F1.41-077) -
Sathe etal, 2020 8071 599 20 VeAT 639 20 16E% (.34 -0.29, 0.96] T
Telles tal, 2013 0733 T W33 oA M 1A% 0.71[0.19,1.24) ——
Thanalaksamietal, 2020 7616 446 40 8612 1056 42 172%  -1.20[168,-0.73) -
Total {35% Cl) 225 230 1000%  -0.65[-1.54,0.25]

Heterogenaity: Tau?=1.16; Chif=82.03, df=5 (F = 0.00001); F=95%
Testfor overall efiect Z2=1.41 (P=0.16)
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Figure 7. Forest plot of the effect of aerobic exercise
on diastolic blood pressure in hypertensive patients

b. Funnel plot

In Figure 8, the funnel plot graph shows an
asymmetrical distribution of the primary
study, 3 plots on the left and 6 plots on the
right, indicating that there is a slight publi-
cation bias that tends to overestimate the
true effect of yoga breathing exercise
(pranayama) interventions on reducing
systolic blood pressure (overestimated). ).

www.jepublichealth.com

In Figure 9, the funnel plot graph shows the
asymmetric distribution of the primary
study. The funnel plot indicates that there
is a slight publication bias that tends to
overestimate the true effect of the yoga
breathing exercise (pranayama) interven-
tion on reducing diastolic blood pressure
(overestimate).
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Figure 8. Funnel plot of the effect of yoga breathing exercise (pranayama)
on systolic blood pressure in hypertensive patients
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Figure 9. Funnel plot of the effect of yoga breathing exercise (pranayama)
on diastolic blood pressure in hypertensive patients

DISCUSSION

Hypertension is a cardiovascular risk factor
that causes an increase in morbidity and
mortality (Osuji et al., 2012). The use of
antihypertensive drugs has been shown to
provide effective lowering of blood

www.jepublichealth.com

pressure, but some antihypertensive drugs
affect lipoprotein metabolism which can
increase the risk of cardiovascular disease,
thereby closing the benefits in lowering
blood pressure (Deshmukh et al., 2008).
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The potential side effects of some
antihypertensive drugs on lipoprotein
metabolism does not mean that the therapy
should be discontinued, but that other
complementary therapies are needed to
strengthen the benefit of therapy in lower-
ing blood pressure. The American, Cana-
dian, and European hypertension guide-
lines recommend non-pharmacological
interventions in the prevention and mana-
gement of hypertension (Williams et al.,
2018) (Whelton et al., 2018) (Leung et al.,
2017). Non-pharmacological intervenetions
help reduce the daily dose of antihyper-
tensive drugs and delay the development of
hypertension, as well as reduce blood
pressure in hypertensive patients. These
interventions emphasize the importance of
lifestyle interventions such as physical exer-
cise and yoga (Mahmood et al., 2018). The
recommended form of physical exercise is
aerobic exercise and part of yoga practice in
the form of breathing exercises or common-
ly called yoga breathing exercise (prana-
yama) has a beneficial impact in reducing
blood pressure (Unger et al., 2020).

This study uses a systematic review
and meta-analysis study design with the
aim of obtaining general conclusions as the
basis for providing therapy/intervention
from various similar studies that have been
carried out by previous researchers who
tested the provision of aerobic exercise and
yoga breathing exercise (pranayama) in
hypertensive patients in various countries.
country.

Meta-analysis is an epidemiological
study that combines and statistically com-
bines data from primary research results
that discuss the same hypothesis so as to
obtain quantitative summary results (Egger
and Smith in Murti, 2018). The results of
the research are presented in the form of
forest plots and funnel plots.
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Forest plots can show effect sizes and
95% confidence intervals or display results
from meta-analysis studies (Akobeng, 2005
in Murti, 2018). The funnel plot shows the
effect size and precision of the effect size
and makes it possible to evaluate the
possibility of publication bias in the form of
a symmetrical triangle graphic (Murti,
2018).).
1. Aerobic exercise on blood pressure
Giving aerobic exercise to hypertensive
patients was able to significantly reduce
systolic blood pressure by 0.93 times and
diastolic blood pressure by 0.56 compared
to non-aerobic exercise interventions. The
results of this study are supported by
research by Daimo et al.,, (2020), where
giving moderate intensity aerobic exercise
(60% HR) in the form of brisk walking for
16 weeks can significantly reduce systolic
and diastolic blood pressure compared to
the control group. Likewise with Lamina's
research (2010) which suggests giving
aerobic exercise to reduce blood pressure in
hypertensive patients as an effort to reduce
the incidence of cardiovascular disease.

Giving pure aerobic exercise has
shown the natural benefits of lowering
blood pressure, but based on the research
of Sousa et al., (2013) stated that aerobic
exercise will provide a greater reduction in
blood pressure when combined with resist-
ance exercise. This is due to another effect
resulting from the combination of exercise,
namely a reduction in the percentage of
body fat which is correlated with changes in
blood pressure. In line with this, Garber et
al., (2011) in their research recommend
aerobic exercise with moderate to strong
intensity with a duration of 3 times a week
and it would be better if added with
resistance exercise 2 or more times a week.

Basically, aerobic exercise which has
rules ranging from frequency, intensity,
time, and type is an alternative physical
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exercise that can be done by hypertensive
patients and is expected to be part of a
lifestyle and an effort to control hyper-
tension (Pescatello et al., 2015).

2. Yoga breathing exercise on blood

pressure

Giving yoga breathing exercise (prana-
yama) to hypertensive patients was able to
significantly reduce systolic blood pressure
by 1.68 times than non-yoga breathing
exercise (pranayama) intervention. Unlike
the diastolic blood pressure which decre-
ased 0.65 times than the non-yoga breath-
ing exercise intervention (pranayama) but
not statistically significant. In the study of
Ghati et al., (2020) also wrote that giving
bee humming pranayama can reduce blood
pressure even though it is not statistically
significant.

Some of the factors that caused the
results of an insignificant decrease in blood
pressure including first, the research sub-
jects had taken antihypertensive drugs so
that they had controlled blood pressure
before exercise, Second, the condition of
the sample did not know the pranayama
technique and was only doing it for the first
time causing a possible discrepancy in prac-
tice. Third, the short duration of the prac-
tice of 5 minutes in 5 days, if the duration
was extended it might yield more explana-
tions regarding the effectiveness of prana-
yama primarily on blood pressure. Fourth,
this study involved a small sample while the
predictive power would be better if the
sample size was larger. In line with this,
Sathe et al., (2020) reported that bhara-
mari pranayama given to 20 subjects for 5
days had an insignificant effect in reducing
systolic and diastolic blood pressure in
hypertensive patients.

However, there is a difference in the
study of Thanalakshmi et al., (2020) which
states that the administration of sheetali
pranayama intervention 20 repetitions for
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4 weeks can reduce systolic blood pressure
1.04 times and lower diastolic blood
pressure 1.02 times compared to the
control group and is statistically significant
(p< 0.001). Based on this, the duration and
technique of the exercise must be con-
sidered in the pranayama intervention in
order to produce the maximum effect.

The limitations of this study are
publication bias, search bias and language
bias. It is hoped that further research can
conduct research using a larger number of
subjects and a higher timeframe and
follow-up.
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