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Abstract
BACKGROUND: The prevalence of hypertension increases with age, more than 1 in every two elderly have 
hypertension, dominated by women. The primary prevention of hypertension is a worldwide public health concern. 
Salat Dhuha is a moderate-intensity physical activity. Salat with a two-movement cycle (rakaat) demonstrated 
improved hemodynamic in adults.

AIM: Our study purpose was to asses the effects of 2 and 8 rakaats of Salat Dhuha in improving systolic and diastolic 
blood pressure and heart rate in healthy elderly women.

METHODS: Elderly women in the Senior Care Residence (aged 60–74 years) participated in a 6-week controlled 
study. We completed a formal physical, clinical, and blood assessments before admission. Participants with a history 
of hypertension were excluded from the study. The participants were randomized into 2 groups, i.e., “8 rakaats 
group” (n = 13) and “2 rakaats group” (n = 13) of Salat Dhuha. Two participants dropped out from the present study. 
At baseline and at the end of 6 weeks study period, blood pressure and heart rate were recorded. All data obtained 
were statistically analyzed.

RESULTS: Both groups demonstrated the benefits of Salat Dhuha in improving hemodynamic parameters (systolic 
and diastolic blood pressure and heart rate). However, the reduction of systolic blood pressure in the “2 rakaats 
group” (2.16 mmHg) was less than in the “8 rakaats group” (5.50 mmHg), the reduction of diastolic blood pressure 
in the “2 rakaats group” (0.75 mmHg) was less than the “8 rakaats group” (2.41 mmHg) and the reduction of heart 
rate in “2 rakaats group” (2.08 bpm) was less than the “8 rakaats group” (6.08 bpm). All differences were statistically 
significant (p < 0.05).

CONCLUSION: This study demonstrated that the Salat Dhuha has a significant potential in improving hemodynamic 
parameters for elderly women which the more frequent rakaat will give more benefit than less frequent rakaat.
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Introduction

The prevalence of hypertension increases with 
age, more than 1 in every two elderly have hypertension, 
dominated by women [1]. Furthermore, COVID-19 has 
had the negative impact on hemodynamic outcomes 
through the “domino effect,” initiated by social distancing 
and safety issues. Due to concerns of joining fitness 
facilities, elders may not be attend for exercise. Lack of 
physical activity due to home quarantine can increase 
the rate of hypertension in the elderly [2]. Stress triggers 
a physiological response in the sympathetic nerve 
system, which increases hemodynamic parameters. 
Therefore, it is important for the elderly to manage 

their stress levels, by including the use of spiritual 
approaches to manage blood pressure [3].

The primary prevention of hypertension is 
a worldwide public health concern. This provides an 
opportunity to prevent the costly cycle of managing 
hypertension and its complications [4]. The primary 
prevention of hypertension using the mind-body 
medicine has greatly improved in recent years. This 
increase has been accelerated by the development in 
medical technologies such as brain imaging [5].

Salat Dhuha is physical activity with moderate 
intensity [6]. Salat Dhuha is a physical and psychological 
activity as well as inducing parasympathetic nerve 
activity and suppressing sympathetic nerve activity 
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through the release of brain alpha waves [7]. The 
Salat Dhuha consists of certain repeated postures 
called rakaat [8]. Salat Dhuha is derived from the 
Arabic language meaning the morning prayer, which 
is performed by Muslim congregations, consisting of 
several different postures including standing, bowing, 
prostration and sitting [9].

A previous cross-sectional study has reported 
the effect of performing two rakaats of actual Salat 
practice on blood pressure compared to mimic Salat 
practice as measured using an Electrocardiograph and 
Automatic Blood Pressure Monitor. The results showed 
that systolic and diastolic blood pressure decreased 
significantly after actual Salat practice compared to mimic 
Salat practice [10]. However, changes in blood pressure 
and heart rate in the number of rakaat of Salat have not 
been studied. This study aims to determine changes in 
systolic and diastolic blood pressure and heart rate after 
performing the 2 and 8 rakaats of Salat Dhuha.

Materials and Methods

Study population

The study was conducted in December 2020 to 
September 2021, followed by 101 elderly women who 
were at the Senior Care Residence Binjai (Figure 1). All 
participants gave consent to participate in this study after 
being explained about the procedures and potential risks 
of the study, in accordance with the 1964 Declaration of 
Helsinki. The volunteers were informed that they could 
withdraw from the experiment at any time.

Demographic characteristics of volunteers were 
obtained through questionnaires, including whether they 
routinely perform Salat Dhuha or not; if they do it regularly, 
how they do it (e.g., sitting in a chair or upright due to 
standard practice); and how many rakaat of Salat Dhuha 
they do regularly. Detailed physical examination and 
several blood tests (cholesterol, hemoglobin, and blood 
glucose) were performed on all volunteers. Volunteers 
who regularly perform Salat Dhuha in a standard position 
(standing), free from cardiovascular, metabolic, and other 
diseases were included in this study.

Twenty-six elderly Muslim female volunteers 
aged between 60 and 74  years who met the study 
criteria were randomly divided into two groups by a 
lottery paper as follows: Thirteen volunteers who chose 
number 2 were put into “2 rakaats group” and thirteen 
other volunteers who chose number 8 put into the “8 
rakaats group.”

Material

The materials used in this study were Omron 
automatic blood pressure measuring device, model: 

HEM-7130 (automatic oscillometric blood pressure 
device) [11], made in Japan, with adult cuff size; 
digital weight Serenity 150, model: SR-DS 11, made 
in Indonesia; General Care meter stature 2 M, made 
in Jiangsu Suhong Medical Instrument Co.Ltd; Blood 
glucose, cholesterol, and hemoglobin test strip and 
meter, Easy Touch GCHB 3 in 1, made in Taiwan.

Procedures

This study was conducted with a controlled 
prospective study design. Measurements of systolic and 
diastolic blood pressure and heart rate were carried out 
before and after the 6-week intervention. The research 
protocol has been approved by the Ethics Committee of the 
Universitas Sumatera Utara (USU) (Code of Ethics 776/
KEP/USU/2020), recommended by the local government 
(recommendation number: 070-028/BKB.P/I/2021), and 
has received permission from the authorized government 
(permited number: 423.4/D140/DINSOS-U/I/2021).

Salat dhuha

All volunteers have been invited to attend Salat 
Dhuha in the mosque. Salat Dhuha was performed in 
congregation, led by an imam who is registered at the 
Senior Care Residence. Salat Dhuha was performed 
at least 5  times a week, for 6 weeks, between 08.00 
and 10.00 am. Volunteers in the “8 rakaats group” had 
performed prayer in the first row (behind the imam), 
while the “2 rakaats group” were prayed in the second 
row (behind the “8 rakaats group”).

Each rakaat of Salat Dhuha consists of 7–9 
different postures [12]. During the Salat Dhuha, all 
worshipers must recite some verses of the Quran 
(by moving their lips) [13]. Each rakaat started in 
a standing position, then the hands were raised 
up to ear level (takbir) and lowered one by one by 
holding the left wrist with the right hand on the chest 
(qiyam) for 60–90 s. Then, bowing (rukuk) for 5-10 s, 
performed with forward movement of the spine, 
especially at the lumbar joints, supported with both 
hands straight gripping the hyperextended knee. 
Then, the worshipper stood again (iktidal) for 3–5 s. 
Afterwards, they moved from a standing position to 
prostration, placing their forehead on the ground, with 
the palms still at ears level, and touch the ground 
with bent elbows for 5–10 s. Then they sit for 3–5 s, 
with the left and right knees in a bent position for 
3-5 s, then the prostration was repeated (the second 
prostration was identical with the first). The first rakaat 
was completed [14].

Then the worshipers stand again to start the 
second rakaat. They stop in the qiyam position for 
60–90 s, then bowed for 5–10 s (the posture is the 
same as bowing in the first rakaat). Then iktidal for 
3–5 s, after that prostration (the posture was the same 
as prostration in the first rakaat) for 5–10 s, and sitting 
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(the posture was identical to sitting in the first rakaat) 
for 3–5 s. Then prostrate again for 5–10 s. Next, sit on 
the left knee flexed with inverted ankle dorsiflexed and 
flexed of the right knee and metatarsophalangeal joint 
for 60–75 s. Then, the cycle ends by looking at the right 
shoulder once and the left shoulder once, while offering 
greetings [15].

Blood pressure and heart rate

Participants were asked to avoid smoking and 
consuming caffeinated products such as coffee, cola or 
tea, at least 30 min before measuring blood pressure 
and heart rate. Each volunteer sat in a chair for 5 min 
before blood pressure was recorded. The cuff is 
attached to the upper left arm. When measuring blood 
pressure and heart rate, neither the participant nor the 
examiner was allowed to speak [16].

Data analysis

Data obtained were statistically analyzed. 
The Shapiro-Wilk test was conducted to determine 
the distribution of the data. The baseline systolic 
blood pressure data were not normally distributed, 
but the baseline characteristics of other volunteers, 
diastolic blood pressure, and heart rate were 
normally distributed. Independent t-test was 
performed to analyze the differences of mean and 
standard deviation of diastolic blood pressure 
and heart rate between the two groups, while the 
systolic blood pressure between the two groups 
was analyzed by Mann-Whitney test. Paired sample 
t-test was performed to analyze the difference in 
mean and standard deviation of pre-post intervention 
of diastolic blood pressure and heart rate in each 
group, while the Wilcoxon test was performed to 
analyze systolic blood pressure. All statistical tests 
used a two-tailed test and the level of acceptance 
of statistical significance (p value) was at least 0.05.

Results

Baseline characteristics

Twenty-six volunteers were recruited and 
randomly divided into two equal numbers for the “2 
rakaats group” and “8 rakaats group.” The number 
of volunteers who dropped out was the same in 
both groups, citing a reluctance to perform Salat 
Dhuha regularly and due to fever for several days. 
Twenty-four volunteers (12 from the “2 rakaats group” 
and 12 from the “8 rakaats group”) completed the 
study. The basic characteristics of volunteers who 
completed the study were homogeneous (there was 

no difference between the two groups) in the number 
of rakaat of Salat Dhuha routinely performed, age, 
cholesterol levels, blood sugar levels, hemoglobin 
levels, systolic and diastolic blood pressure, and 
heart rate (Table 1).

Table 1: Baseline characteristics (adjusted)
Feature Group Salat Dhuha p

2 Rakaats 8 Rakaats
Mean ± SD Mean ± SD

Perform dhuha regularly (rakaat) 2.17 ± 5.77 2 0.31b

Age (year) 68.08 ± 3.80 68.58 ± 4.62 0.77b

Height (cm) 147.92 ± 4.94 150.50 ± 4.05 0.17a

Weight (Kg) 48.64 ± 5.55 46.72 ± 4.41 0.35b

BMI (kg/m2) 22.23 ± 2.63 20.65 ± 2.08 0.11a

Cholesterol (mg/dL) 158 ± 32.90 172 ± 25.77 0.25a

Blood Glucose 1–2 h PP (mg/dL) 112 ± 19.40 118 ± 20.37 0.50a

Haemoglobin (g/dL) 13.12 ± 1.52 13.20 ± 1.27 0.88a

aIndependent t test (p value Shapiro Wilk>0.05), bMann Whitney (p value Shapiro Wilk < 0.05).

6 weeks after intervention

Systolic blood pressure

At the 6-week follow-up, systolic blood pressure 
decreased significantly in both groups (p < 0.05), but 
in the “8 rakaats group,” systolic blood pressure fell 
3  times lower than in the “2 rakaats group” (4, 31% 
vs. 1.68%) (Table 2).

Table  2. Mean differences changes of hemodynamic 
parameters (adjusted)
Feature Group Salat Dhuha p value for comparison 

between 2 groups2 Rakaats 8 Rakaats
Mean ± SD Mean ± SD

Systolic (mmHg)
Before 128.75 ± 4.11 127.25 ± 7.5 0.55b

After 126.58 ± 4.70 122 ± 70 0.06a

p value for comparison 
between before and after 
in each group

0.01d* 0.01d*

Diastolic (mmHg)
Before 78.08 ± 7.42 77.83 ± 7.15 0.93a

After 77.33 ± 69 75.42 ± 70 0.50a

p value for comparison 
between before and after 
in each group

0.03c* 0.01c*

Heart Rate (time/minute)
Before 80.08 ± 4.56 83.92 ± 10.51 0.25a

After 78 ± 4.39 77.83 ± 10.7 0.96a

p value for comparison 
between before and after 
in each group

0.01c* 0.01c*

aIndependent t test, bMann Whitney test, cDependent t test, dWilcoxon test, *p<0,05→significant differences.

Diastolic blood pressure

At the 6-week follow-up, diastolic blood 
pressure decreased significantly in both groups 
(p  <  0.05), but in the “8 rakaats group,” the diastolic 
blood pressure fell almost 3  times lower than the 
“2 rakaats group” (3 0.08% vs. 0.96%) (Table 2).

Heart rate

At the 6-week follow-up, heart rate decreased 
significantly in both groups (p < 0.05), but in the 
“8 rakaats group,” the heart rate decreased by 2 times 
lower than in the “2 rakaats group” (7.14 % vs. 2.59%) 
(Table 2).
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Discussion

This is the first study to examine the effectivity 
of mind-body medicine based on one of the Islamic 
practices, namely Salat Dhuha performed for 6 weeks 
on blood pressure and heart rate among elderly women. 
Subjects recruited in this study were healthy volunteers 
and with homogeneous characteristics in both groups 
(Table  1). Although, blood pressure and heart rate 
decreased significantly in both groups of Salat Dhuha, 
“8 rakaats group” appeared to be more effective in 
lowering blood pressure and heart rate than “2 rakaats 
group” (Fig. 2).

Until now, research on the effect of prayer on 
blood pressure and heart rate is still very limited. Salat 
Dhuha postures are consimilar poses to yoga, which is 
a mental, physical and spiritual practice initiated by the 
ancient Indians to achieve a stable state of peace [6]. 
Yoga practice is not effective in reducing hemodynamic 
parameters in the adult population with comorbidities. 
Tillin et al., (2019) have demonstrated the effect of Yoga 
on patients aged 35–80 years with cardiac rehabilitation, 
myocardial infarction, and Percutaneous Coronary 
Intervention performed for 3  months. Although they 
found that yoga could reduce systolic blood pressure 

(1  mmHg), diastolic blood pressure (1  mmHg), and 
heart rate (1 bpm), but the decrease in hemodynamic 
parameters were not significant (p > 0.05) [17]. 
Meanwhile, in this recent study, all hemodynamic 
parameters (systolic and diastolic blood pressure 
and heart rate) decreased significantly after 6  weeks 
(a period of 1½ months) duration of intervention. It is 
interesting to note that this study showed a greater 
improvement in hemodynamic parameters compared 
to the Tillin et al., study, i.e., systolic (5.5  mmHg vs. 
1  mmHg), diastolic (2.41  mmHg vs. 1  mmHg), and 
heart rate (4 bpm vs. 1 bpm).

In a previous cross-sectional study, 2 rakaats 
of actual praying had a better effect to lowering resting 
blood pressure than the group that only imitated prayer 
movements. Doufesh et al., (2013), have shown the 
effect of praying 2 rakaats on healthy young adult man 
(20–30 years). They found that the actual prayer had 
significantly lower blood pressure compared to the 
group that imitated the prayer, ie., systolic (3 mmHg vs. 
2 mmHg) and diastolic (2 mmHg vs. 1 mmHg) [10]. It is 
interesting to note that Doufesh’s et al., research shows 
that imitating prayer provides almost the same blood 
pressure-lowering effect as Tillin’s study, i.e., systolic 
(2 mm Hg vs. 1 mm Hg) and diastolic (1 mm Hg vs. 
1 mm Hg), whereas the actual Salat practice showed 
greater improvement in hemodynamic parameters than 
the results of the Tillin et al. study, ie., systolic (3 mmHg 
vs. 1  mmHg) and diastolic (2  mmHg vs. 1  mmHg). 
Salat is a total obedience way to worship God among 
Muslims [18]. Blood circulation also increases during 
prayer. During actual prayer differences in posture 
and prayer recitation during prayer increase blood 
circulation to the face and tongue due to sensory and 
motor activity responses [18]. These two things play an 
important role in improving hemodynamic parameters 
due to prayer. The present study showed that the more 
rakaat of Salat Dhuha is done, the better the results are 
in hemodynamic changes.

Figure 1: Consort flow diagram

Figure 2: Mean differences changes of haemodynamic features level. systolic blood presure (a), diastolic blood presure (b), heart rate (c), were 
measured for each group after-before of study. Values are expressed as the mean ± standard deviation; *p < 0.05.

cba
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Therefore, it is reasonable that the improvement 
of hemodynamic parameters in the 8 rakaats of Salat 
Dhuha is more significant than two rakaats. Decreases 
in systolic and diastolic blood pressure and heart rate 
may also be related to the role of Salat on joint flexibility 
and muscle endurance, through repeated changes in 
posture. Movement in Salat trains various muscles 
and joints to perform a series of repetitive activities 
that are in accordance with ergonomics [15]. During 
Salat, all joints and muscles are involved in physical 
activity which in turn plays an important role in cerebral 
blood flow and postural reflexes. Two rakaats of Salat 
Dhuha form 14 postures, while eight rakaats form 56 
postures. The difference in prayer postures of the both 
groups was 42 postures per prayer session. During the 
study, each volunteer was asked to attend 30 sessions 
of Dhuha prayer, so the difference in the number of 
postures between the two groups during the present 
study was 1,260 postures.

Based on the results obtain from this study, the 
more the number of rakaat of Salat Dhuha performed 
by elderly women, the better the haemodynamic 
parameters produced. This happens because Salat 
Dhuha triggers the activity of the parasympathetic 
nerve system. Although in the early stages of prayer, 
sympathetic nerve activity increases, i.e. increases 
heart rate (encouraging blood circulation to meet the 
body’s oxygen needs) [19], but in later stages, prayer 
increases parasympathetic activity through the release 
of relative waves of alpha power (RPA) in the brain [7]. 
Therefore, physiological changes of parasympathetic 
nerve system activity are thought to also induce 
gastrointestinal and urinary tract motility. These two 
physiological parameters (frequent defecation and 
urination) will be studied in the next Salat Dhuha 
research.

Salat Dhuha is one of the Islamic religious 
practices [20]. Previous studies have shown that prayer 
improves relaxation, concentration, and balance the 
state of the human mind-body system [12]. This is in 
line with other study that reported a direct relationship 
between salat and the power of gamma waves in the 
human brain during actual Salat practice compared 
mimic Salat practice. In actual Salat practice, it shows 
significantly higher mean gamma power in all brain 
regions, except the middle parietal region in the sitting 
position, and the front area in the bow position. This 
enhancement in gamma power during Salat strengthen 
the concept of Salat as meditation that can increase 
focused attention [21], [22], [23], [24].

Another factor that can be related to the results 
of the present study is the role of prayer in suppresion 
of expression of matrix metalloproteins (MMP) 2 and 9. 
MMP 2 and MMP 9 are responsible for the degradation 
of vascular elastic fibers [25]. Light-moderate intensity 
physical activity can reduce elastin fragmentation in 
the aortic wall by decreasing the expression of MMP 
2 and 9. A study by Green, et al., (2017) showed that 

physical activity is associated with vascular remodeling. 
Functional and structural adaptations of arteries due to 
blood movement resulting from repeated exposure to 
physical activity can increase human hemodynamic 
forces, luminal shear stress, arterial pressure, and 
tangential wall pressure, all of which alter arterial 
function, diameter, and arterial vascular wall 
thickness  [26]. However, these parameters were not 
measured in this present study. Therefore, the effect of 
Salat Dhuha on MMP 2 and 9 needs to be investigated 
further.

No side effects were reported in this study. 
Although this study has presented the benefits of 
Salat Dhuha on hemodynamic parameters, the 
results are still limited to 6 weeks post-intervention. 
In the future, it is important to conduct research on 
the effect of Dhuha Prayer on hypertensive patients 
as a potential secondary treatment in hypertensive 
patients.

Conclusion

Two rakaats and eight rakaats of Salat Dhuha 
for 6  weeks could improve hemodynamics in elderly 
muslim women.
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