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 Muslim’s prayers have four movements; Ruku (RK), Rafa’a Al-Ruku (R-RK), 
Sujud (SJ) and Rafa’a Al-Sujud (R-SJ). The purpose of our study is to assess the 
effectiveness of these movements on strengthening the lower back muscles 
(LBM) in relation to some common LBM exercises. A cross-sectional study was 
conducted at King Abdulaziz University, Saudi Arabia in October, 2012. We 
analyzed surface electromyogram data of 15 men and 15 women aged (21.4±2.2 
years) to compare the strength of LBM contraction in Muslim’s prayers 
movements with that of three chosen LBM exercises. Our study showed that 
there were no significant differences between Muslim’s four prayers movements 
and two of the LBM exercises included in the study (p≥0.05). RK, R-RK, SJ and R-
SJ were superior to the third exercise (p<0.05), and all of these four movements 
revealed higher consistency than the included LBM exercises. There were no 
significant differences between males and females when we compared the 
effectiveness of prayers movements with that of standardized LBM exercises 
except for one exercise (p=0.001). The major movements of Muslim’s prayers are 
as effective as the included lower back muscles exercises. 

©2016 BluePen Journals Ltd. All rights reserved 

 
 
INTRODUCTION 
 
Lumbar spine consists of five vertebrae that are linked by 
joint capsules and supported by muscles and ligaments 
to give the lumbar region the rigidity and flexibility needed 
for the mobility in different directions. The muscles in the 
lumbar region consists of four functional groups; 
extensors, flexors, lateral flexors and rotators.  

The extensors are divided further into three layers; 
superficial (iliocostalis lumborum laterally and longissmus 
thoracis medially), intermediated (multifidus muscles) and 
deep (intraspinalis and intertransversarii). The forward 
flexors consist of abdominal wall muscles, the psoas  and 
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the iliacus muscles. The lateral flexors include the 
quadratus lumborum, external oblique, internal oblique 
and transversus abdominal muscles. The rotators are the 
rotator lumborum and the semispinalis multifidus.  

The trunk and abdominal muscles can act as a torque 
to produce stability especially during axial rotation of the 
spine (Safee et al., 2011). Stabilization exercises have 
been strongly recommended to strengthen the trunk 
muscles and thus protect the spine from any trauma 
(Stevens, 2007). Selecting an exercise program that 
involves low level of muscular activation should be done 
before engaging into an exercise that requires more 
muscular activity (Ekstrom et al., 2008). However, in 
patients with subacute and chronic low back pain who 
have no clinical signs suggesting spinal instability, 
general exercises are more beneficial than stabilization 
(Koumantakis et al., 2005). 
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 Figure 1. Ruku, Sujud and standardized lower back muscles exercises that were included in the study. 

 
 
 

Muslim‟s prayer (called: „Sala‟), is like a gentle exercise 
that makes muscles contracts isometrically and 
isotonically (Jing et al., 2012). Prayers have been shown 
to have a positive effect on the psychological as well as 
the physical health of the human body (Yucel, 2008). 
There are two main movements during Sala which 
involve two flexion movements, namely Ruku (bowing 90 
degree forward flexion with both hands on knees) and 
Sujud (flexion with the hands and forehead flat on the 
floor) (Figure 1). The effect of these two movements in 
producing muscle contraction and relaxation during 
repetitive Ruku-standing and Sujud-sitting movements 
have been shown to have a lot of benefits for the upper 
body muscles (Safee et al., 2011). Little have been done 
to quantify lower back muscle extensors used during 
Ruku and Sujud and comparing them to different types of 
exercises through the use of electromyogram (EMG). 
EMG provides useful information about muscle 
contraction and help estimating the strength of these 
contractions (Safee et al., 2011). Both, surface and 
needle EMG were found to be equally reliable in 
measuring muscle activity (Jing et al., 2012).  

The aim of this study  was  to  find  out  the  strength  of 

contraction of the superficial extensor muscles during 
Ruku and Sujud and to compare it to some lower back 
muscles exercises that are commonly practiced. 
 
 
METHODOLOGY 
 
Subjects 
 
This cross-sectional study was conducted in the 
physiology laboratory at King Abdulaziz University (KAU), 
Jeddah, Saudi Arabia in October, 2012. The study was 
approved by the Research Ethics Committee of KAU 
(Reference No 935-12). Informed written consents were 
obtained from all subjects. A total of 30 young adults 
(university students and staff), 15 men and 15 women 
were enrolled in the study. The recruited subjects were 
completely healthy. Any subject with known neurological, 
rheumatological, or orthopaedic diseases, subjects with 
chronic lower back pain, and those who underwent any 
back surgery were all excluded. We measured the height 
and the weight. The body mass index (BMI) was 
calculated for each subject. 
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Figure 2. Electrodes positions over the paraspinous region of the lower back and the connection to 
PowerLab. 

 
 
 
Procedure 
 
A pilot study was carried out among several exercises 
that are practiced to strengthen the lower back muscles. 
We included only feasible exercises that shows clear 
signals with surface EMG, namely; Back-Knee to chest 
stretch: “Bilateral” (BKB), Hip/Knee-Piriformis: “supine” 
(HKP), and "Back-Hamstring Stretch:” active” (BHS) 
(Figure 1). Each subject was familiarized with the 
purpose, process and protocol of the study through.  

Appropriate skin preparation measures were obtained 
using swabs saturated with 70% isopropyl alcohol to 
clean the skin and to reduce impedance at the skin 
electrode interface. Two pairs of disposable self-adhesive 
Ag/AgCl ECG surface electrodes (MLA1010) were used. 
One pair (two electrodes) was attached to the skin over 
the paraspinous region of the lower back bilaterally 
approximately 2 cm from the midline just above the iliac 
crests. The second pair was placed also bilaterally 
approximately 5 cm above the previously positioned 
electrodes to record the activities of the erector spinae 
muscles. Each one of these electrodes was connected to 
a four-channel PowerLab with built-in bio amplifier, 4/25T 
ML865 (Figure 2).  

After instructing the subject to take off any metallic or 
electronic object, a ground electrode was placed around 
the subject‟s left wrist. For each subject, surface EMG 
techniques were used to objectively monitor and record 
the activity of  paraspinal  muscles  while  performing  the 

following exercise tasks [BKB, HKP, BHS, Ruku, Rafa‟a 
Al Ruku (going back to standing position), Sujud and 
Rafa‟a Al sujud (going back to sitting position)]. During 
these procedures, we recorded the maximum amplitude 
of EMG activity produced for each exercise while the 
subject was implementing a full range of movement. In 
order to obtain the most accurate record, this process 
was repeated for three consecutive times and the mean 
of the three readings was calculated for each exercise 
(Figure 3). 
 
 
Statistical analysis 
 
All collected data were processed using SPSS 19 
software (SPSS Inc., Chicago Illinois). The data were 
summarized as the mean ± standard deviation unless 
otherwise indicated. The two variants analysis of pooled 
data was performed with student t-test. The correlation 
was made between gender and different exercises using 
Pearson correlation test. Differences with p<0.05 were 
considered statistically significant. 
 
 
RESULTS 
 
The total number of subjects included was 30 persons 
Figure 4 summarizes the means of maximum amplitudes 
of  EMG  activity  of  all  exercises  with  their   confidence 
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Statistical Analysis: 

All collected data were processed using SPSS 19  

Figure 3:a screen capture of EMG recording during the procedures. The 

arrows indicate the maximum amplitudes of EMG activity for three consecutive 

movements. 

 

 

 
 

Figure 3. A screen capture of EMG recording during the procedures. The arrows indicate the maximum 
amplitudes of EMG activity for three consecutive movements. 

 
 
 

Table 1. Demographic data of the study group, and results are presented as 
mean (± SD). *BMI, body mass index. 
 

Demographics 
Gender 

Men (n = 15) Women (n = 15) 

Age (years) 19.73 (0.70) 23.07 (1.94) 

Weight (kg) 68.83 (14.82) 57.87 (6.58) 

Height (cm) 172.13 (6.27) 160.67 (3.66) 

*BMI (kg/m²) 23.09 (4.71) 22.33 (1.80) 

 
 
 
intervals (CIs). Paired comparisons between the mean of 
maximum amplitudes of EMG activity of each exercise 
with that of Muslim‟s prayers movements (Ruku, Rafa‟a 
Al-Ruku, Sujud and Rafa‟a Al-Sujud), were made and 
Table 2 shows the mean differences between each of 
these. 

This study showed that there were statistically 
significant differences between Muslim's prayers 
movements and BHS (p<0.05). On the other hand, no 
significant  difference  was  observed  between   Muslim‟s 

prayers movements and BKB/HKP (p>0.05), except for 
the pairs: BKB-Ruku and BKB-Sujud (p≤0.05). During 
Muslim‟s prayers, Ruku is always followed by Rafa‟a Al 
Ruku and Sujud is always followed by Rafa‟a Al Sujud. 
Therefore, when considering these paired movements, 
there are no significant differences between them and 
BKB. The correlation between gender and different 
exercises were also studied. Among all exercises 
included in the study, only BHS showed statistically 
significant  differences  in   terms   of   gender   variations
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Figure 4. The mean and (CI) of the maximum amplitudes of EMG activity of each exercise. BHS had the lowest amplitude in 
comparison to the other exercises. 

 
 
 

Table 2. Comparisons between Muslim‟s prayers movements and standardized lower back muscles exercise. 
 

Pairs Mean 
95% Confidence interval of the difference 

p-value 
Lower Upper 

BKB –Ruku 6.46 0.85 12.08 0.026 

BKB – Rafa‟a Al Ruku 3.27 -2.01 8.56 0.215 

BKB –Sujud 6.07 -0.003 12.13 0.050 

BKB – Rafa‟a Al Sujud 3.11 -2.20 8.43 0.241 

HKP –Ruku 1.27 -4.09 6.63 0.632 

HKP – Rafa‟a Al Ruku -1.92 -6.81 2.97 0.428 

HKP –Sujud 0.87 -4.62 3.36 0.748 

HKP – Rafa‟a Al Sujud -2.08 -7.06 2.90 0.400 

BHS –Ruku -7.47 -11.88 -3.06 0.002 

BHS – Rafa‟a Al Ruku -10.66 -14.15 -7.16 0.000 

BHS –Sujud -7.86 -12.05 -3.68 0.001 

BHS – Rafa‟a Al Sujud -10.82 -14.91 -6.72 0.000 
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Trends among different gender 

 
 

Figure 5. The mean of maximum amplitudes of EMG activity of each exercise for the two groups (males and females). 
1, BKB; 2, HKP; 3, BHS; 4, Ruku; 5, Rafa‟a Al-Ruku; 6, Sujud; 7, Rafa‟a Al-Sujud. 

 
 
 
(p=0.001). However, the trends were similar in both 
sexes as shown in Figure 5. 
 
 
DISCUSSION 
 
Muslims pray at least five times every day. This praying 
involves bowing-like movement (Ruku) and a kneeling-
like movement (Sujud). Muslims perform at least 17 Ruku 
and 34 Sujud every day. The effects of these isometric 
movements on the lumbar muscles are not well 
established.  

The focus of the research was on the lumbar extensor 
muscles since they have been considered as the „„weak 
link‟‟ in lower trunk function. In chronic lower back pain, 
the lumbar extensors are weak, highly fatigable, 
atrophied, display abnormal activation patterns, and 
exhibit excessive fatty infiltration and histopathological 
changes (Mayer et al., 2008). Dynamic loading of the 
spine during exercise therapy facilitates the diffusion of 
nutrition; has anabolic effects on intervertebral disc 
matrix; and slows matrix degradation (Sparkes et al., 
2006). Studies have shown that these programs may 
help decrease pain, reduce its re-occurrence and 
improve function in patients with LBP (Sparkes et al., 
2006; Akuthota et al., 2008).  

Some studies focused on the center based exercise 
programs and how to  improve  their  reliability  (Mayer  et 

al., 2008). In our study, on the other hand, we observed 
that there is a notable number of our population that are 
not familiar with lower back exercises. Furthermore, in 
some communities, exercising is not a daily or even 
weekly activity. That is where the idea of finding simple 
and efficient exercises that are familiar to our population 
and can be done almost anywhere without the need of 
any special equipment or extra space. Ruku and Sujud 
are two exercises that need minimal explanation for 
patients who are not familiar with them. These exercises 
have a kind of self-limiting end positions that the patients 
are safe as long as they do not exceed them. Each of 
these exercises is composed of contraction and 
relaxation phases. This agonist-antagonist response is 
proven to be beneficial for muscle strengthening (Safee 
et al., 2011; Wyon et al., 2013; Baker and Newton, 2005).  

The non-invasive method was chosen in other to 
quantitatively, rather than qualitatively, compare Ruku 
and Sujud to some of the commonly practiced exercises  
(Mayer et al., 2008; Verin et al., 2002; McGill et al., 
1996).  

Some studies have shown the positive effect of Ruku 
and Sujud on the core muscles of the back and some 
other muscles involved in Ruku and Sujud or in other 
positions during Islamic prayer (Safee et al., 2011; Jing et 
al., 2012). This study agrees with such previous studies 
on the positive effect of Ruku and Sujud on the core 
muscles of the back. Ruku and Sujud along  with  Rafa‟a,  
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as a paired movement, are as effective as BKB and HKP 
in terms of LBM contraction. Moreover, both Ruku and 
Sujud were superior to BHS. Our study highlighted that 
Ruku and Sujud have higher consistency over the other 
included exercises which is an important advantage. Inter 
individual variations in terms of muscle contraction in 
BKB, HKP and BHS where higher than those in Ruku and 
Sujud. There is no gender difference in muscle 
contraction in these exercises except for BHS where the 
muscle contraction is slightly stronger in men. Some 
patients or even practitioners fear that Ruku and Sujud 
during Muslim‟s prayers, at least five times a day, may 
not be suitable for patients with lower back muscles 
weakness (LBMW). But as we review previous studies 
we believe that these simple, slow, controlled fashion and 
low intensity non-progressive exercises that are repeated 
6 to 24 times, according to the prayer, per set can be 
safely recommended for people with LBMW. These high 
intensity exercise safety criteria are consistent with Ruku 
and Sujud. This is reassuring for people with LBMW to 
practice them.  

High-intensity exercises are generally prescribed to 
strengthen muscles, whereas low-intensity exercises are 
used to improve muscular endurance (Mayer et al., 
2008). Helmhout et al. (2004) concluded that high-
intensity training of the isolated back extensors was not 
superior to a non-progressive, low-intensity variant in 
restoring back function. The advantage of these low 
intensity non-progressive exercises is not just simplicity 
and safety, but also they are as effective as high intensity 
exercises in restoring back function. With all resistance 
exercise training programs, much of the physiological 
gains in muscular strength, endurance, and hypertrophy 
are ultimately lost unless exercise is continued. Thus, it is 
recommended that lumbar extension progressive 
resistance exercises should be carried out beyond the 
initial supervised physical rehabilitation period (Mayer et 
al., 2008). Accordingly, Ruku and Sujud are carried out 
by Muslims throughout their life time.  

The limitations in this study are: enrollment of only 
young healthy adult subjects, involvements of the lower 
back muscles without considering other muscles like the 
abdominal muscles and limited sample size.  

So we recommend; including subjects with different 
health issues of different age groups, as well as studying 
the other muscles like abdominal muscles in future 
research and to increase the sample size. 
 
 

Conclusion 
 

In this study, we found that Ruku and Sujud in Muslim‟s 
prayers are not inferior to some commonly recommended 
home lower back muscles strengthening exercises. 
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