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[Purpose] Preparing for prayers, practicing religious meditation and performing prayers are believed to

stimulate the visual, vestibular and somatosensory systems, which provide the sensory information that influences
human balance. The purpose of this study was to determine the effect of the Islamic prayer regime on balance.
[Subjects and Methods] Sixty healthy male subjects with a mean age of 31 = 5 years and a mean body mass index of
27 £ 2 kg/em? voluntarily participated in this study. The subjects were divided into two equal groups: one group of
subjects who regularly practiced Islamic prayer, and another group of non-practicing subjects. The dynamic balance
of individuals in both groups was measured using a Balance Master. [Results] Adult healthy subjects practicing
Islamic prayer regimes exhibited statistically significantly better dynamic balance than the non-practicing healthy
subjects. [Conclusions] The results of this study support the hypothesis that religious meditation and prayers benefit
human physiological function, especially balance.
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INTRODUCTION

Balance is the ability to control the center of gravity
(COG) within the base of a support in a given environment.
Decreased ability to control balance may increase the fear
of falling, which may decrease mobility. Body balance is
believed to be controlled by the visual, vestibular and pro-
prioceptive systems, which have been shown to be stimu-
lated by spiritual meditation, religious prayers and yoga'=?.
Body balance can be improved by a variety of tasks that re-
quire movement of the center of gravity, a narrowed base of
support and high velocity movements®). More generally, the
therapeutic significance of movement-based interventions
including Yoga, Tai Chi etc. was recently emphasized on
neuro-cognitive aspects®). As a result of the growing popu-
larity of movement-based interventions, many researchers
focus on clinical research in this area.

Islamic ‘salat’ prayers include both spiritual medita-
tion and physical movements of various parts of the body
and they are believed to improve equilibrium, balance,
and joint flexibility as well as maintain lower limb perfor-
mance’). Each regular prayer includes a series of postures,
movements and Quran recitations, along with other spe-
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cific supplications. The prayer starts in a standing posture.
Subsequently, the individual bends at the waist placing the
hands on the knees while keeping the back straight (bow-
ing). The worshipper then returns to the standing position
before adopting a prostrate position with the forehead, nose,
hands, knees, and balls of the toes touching the ground for
several seconds. The forearms and elbows should be raised
off the floor during prostration (Sujud). The worshipper sits
on the legs for a few seconds before rising to stand. This
sequence of motion is called ‘rakah’. Rakah is repeated 2—4
times depending on the statutory number of ‘rakah’ in each
specific prayer. There are five mandatory (regular) prayers
performed between morning and night each day. Clinically,
it is not appropriate to recommend Islamic prayer as an ex-
ercise to facilitate the visual, vestibular and proprioceptive
systems until its efficacy is proven. Therefore, the changes
in the dynamic balance of people practicing Islamic prayers
need to be tested and compared with non-practicing indi-
viduals. The objective of this study was to investigate the
effect of Islamic prayers on dynamic balance.

SUBJECTS AND METHODS

A convenience sample of 72 healthy males from King
Saud University, Riyadh, was recruited for the present
study. However, only 60 subjects were included in the pres-
ent study as per the inclusion-exclusion criteria. All the
protocols were approved by the research ethical committee
of College of Applied Medical Sciences, King Saud Univer-
sity, Riyadh. The aims of the present study, the procedures
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involved and the potential risks of the study were explained
to each subject, and their written consent to participation
was obtained prior to the study. Subjects were aged between
25 and 35 years with a mean age of 31 + 5 years And a mean
BMI of 27 + 2 kg/cm?. The subjects were divided into two
equal groups (n=30): one group of subjects who regularly
practiced Islamic prayer, and another group of non-practic-
ing subjects. The inclusion criteria for the Islamic prayer
group were those who regularly performed Islamic prayer
as scheduled (5 times per day) during the last 5 years and
those who did not regularly practice any particular estab-
lished religious customs were included in the non-practic-
ing group. Potential subjects were excluded from the study
based on the following considerations: obesity, neurological
disorders including peripheral neuropathy, oculovestibu-
lar disorders and major musculoskeletal conditions, such
as complicated back, hip and knee pain. Subjects taking
medications such as sedatives, hypnotics, anxiolytics, and
antidepressants were also excluded. Both subject groups
performed normal sedentary life activities and were not in-
volved in any other exercise regimes or sports.

The standing dynamic balance of both groups was mea-
sured using the Balance Master (NeuroCom International,
Inc., Clackamas, USA). The balance testing procedure mea-
sured the limits of stability (LoS) with subcomponents of
reaction time (RT) (sec), movement velocity (MVL) (deg/
sec), end point excursion (EPE) (%), maximum excursion
(MXE) (%) and directional control (DC).

The dynamic balance assessment was performed by ob-
serving the LoS, as described by Garcia et al®. The subjects
were asked to stand barefoot on the force platform standing
upright with their eyes open and to adopt the position of
greatest stability on the dual force plates while looking at
a computer monitor located to the front and at eye level.
The arms were relaxed and remained parallel to the sides
of the body. The toes were positioned approximately 25 cm
apart. The foot position was determined by positioning a
standard plastic triangle between the feet and removing it
before data acquisition. The distance between the heels and
the angle between the feet were 8 cm and 30°, respectively.
During the test, the participants were instructed to maintain
their COG position relative to a central target and to move
to eight different target positions without altering their base
of support. The subjects were asked to move a cursor on
the monitor and follow the rhythmic motion of a moving
target while projecting their center of gravity toward 8 tar-
gets located on the computer screen at intervals of 45°. The
subjects were given 10 sec to move their center of gravity to
each target and remain in that position for as long as possi-
ble. The anterior and posterior targets were located vertical-
ly, and the antero-lateral, lateral, and postero-lateral targets
were placed symmetrically on the left and right sides. The
data collected for all eight locations were RT (sec), MVL
(deg/sec), EPE (%), MXE (%) and DC.

RT represents the time in seconds between the command
to move and the patient’s first movement. MVL is the aver-
age speed of COG movement in degrees per second. EPE
is the distance of the first movement toward the designated
target, expressed as a percentage of the maximum LoS dis-

Table 1. Comparison of the dynamic balance parameters between
and within groups

Subjects Subjects

Dynamic Balance Practicing Non-Practicing

Islamic Prayer* Islamic Prayer*
RT (sec) ** 0.94+0.23+ 1.11+0.33
MVL(deg/sec) ** 3.72+0.56F 3.00+0.88
EPE (%) ** 87.10+£8.951 68.67+13.88
MXE (%) ** 93.50+8.26% 84.30+12.57
DC (%) ** 77.20+8.34% 84.17+4.34

Mean + SD. *: t-test (p<0.05). 1: Reaction Time (RT), Movement
Velocity (MVL), End Point Excursion (EPE), Maximum Excur-
sion (MXE) and Directional Control (DC). **

tance. MXE is the maximum distance achieved during the
trial. DC is a comparison of the amount of movement in
the intended direction (toward the target) to the amount of
extraneous movement (away from the target).

The independent t-test was performed to analyze the
data using SPSS for Windows, Version 17.0.

RESULTS

The healthy adult subjects practicing Islamic prayer re-
corded statistically significant better RT, MVL, EPE, MXE
and DC results than the non-practicing subjects, p<0.05
(Table 1).

DISCUSSION

The results of the present study show that the dynamic
stability of the subjects practicing Islamic prayer was sig-
nificantly better than that of the non-practicing individuals.
The results could be related to the physical and mental ac-
tivities associated with Islamic prayer. Religious meditation
and prayers have been found to promote relaxation and a
healthier, more balanced condition of the human mind and
body® 19.

Studies on the benefits of ‘salat’ have revealed that it im-
proves not only spiritual well-being, but also mental and
physical health, improving muscle strength, joint mobility
and blood circulation, when performed correctly and with
the right postures!?. A study reported that the motion of the
joints and concentric and eccentric muscle actions during
prayer play an important role in postural stability and bal-
ance'?. The choice of this sensorimotor task was justified
in that it involves only low-amplitude body movements and
that control of the latter requires only low-intensity forc-
es. More precisely, maintaining body sway requires body
movement control via activation of muscular reaction forces
through the points of contact with the ground. This means
postural stability depends on muscle components and vi-
sual, proprioceptive, tactile and vestibular sensory inputs?.
Other studies of humans during weight bearing have also
reported thresholds of joint receptors!® vision, joint, and
vestibular receptors®.

The central nervous system (CNS) has to integrate in-
formation received from several sensory inputs in order to



regulate upright control of the center of mass (COM). These
inputs come from vestibular, visual, and somatosensory
sources and originate from within a number of different
body segments. Depending on the balance task the propor-
tion of these inputs used to balance control may vary''7).

During the preparation for ‘salat’, worshippers clean and
gently massage their feet for several seconds with water five
times daily. This action is believed to facilitate the plantar
sensory organs thereby improving dynamic balance. An
intuitive relationship is known to exist between increasing
loss of foot sensibility and loss of balance'®. The mainte-
nance of standing dynamic balance depends on a range of
somatosensory inputs. Tactile sensitivity within the foot
strongly influences the maintenance of standing balance!?.
Massage therapy has also been shown to positively affect
balance control??.

Lower-limb sensory information may originate from
mechanoreceptors in the feet, joint receptors in the capsule
of the ankle, cutaneous receptors adjacent to the ankles
and proprioceptors within the leg muscles. Small postural
movements produce relatively large pressure changes under
the feet because of the large mass of the body; therefore,
receptors in the feet may provide significant information
about body sway. There is some evidence that receptors in
the feet may provide significant sensory input to control
standing?D. The act of regularly cleaning and massaging the
feet during ablution in preparation for the prayer ritual may
be a source of sensory stimulation increasing the sensory
input and improving the balance of subjects practicing the
Islamic prayer regime.

After standing and reciting verses from the Quran, wor-
shippers bow with an 80-90° forward movement of the ver-
tebral column at the lumbar joint over the hip joints with
both arms straight and the hands grasping the two extended
knees. After a few seconds, the worshipper gradually re-
turns to the standing position until the vertebral column
is vertical??. Stretching of the spinal extensor, hamstring,
and calf muscles occurs in the bowing position. Holding
the stretches for several seconds would increase the flex-
ibility of the stretched muscles. A previous study showed
that hamstring flexibility is a core component in the main-
tenance of postural stability and balance??. Increased hold
times during stretching of the hamstring muscles resulted
in increased flexibility?®. A stretching program performed
regularly for several weeks resulted in meaningful im-
provements in a range of motions?¥. Hamstring activation
has also been observed with respect to reach in the posterior
direction?®. These cited studies provide an explanation for
the better standing dynamic balance observed in the Islamic
prayer-practicing group compared to that of the non-prac-
ticing group.

Movement from standing to bowing to standing during
prayer may function as an exercising help the worshipper
adjust the center of gravity over the feet and to control bal-
ance when the center of gravity falls out of the base support.
Poor adjustment of the center of gravity is known to impair
balance!?.

The postural and tonic labyrinthine reflexes are initiated
by the force of gravity on the receptors of the otolithic or-
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gans in the utricle of the inner ear. The vestibular system is
integral to balance control. The paired vestibular organs in-
clude three orthogonal semicircular canals and two otolith
organs, which provide continuous input to the brain about
rotational and translational head motion and the head’s ori-
entation relative to gravity?®. The movements performed
during salat from the vertical natural position to prostration
at different speeds may improve the sensitivity of the ves-
tibular system, which maintains the steadiness of postural
equilibrium.

During ‘salat’, frequent changes in body posture, joint
angles, muscle length and speed of movement generate
complex positional senses in the brain stem and cerebel-
lum??. The concentric and eccentric actions of all the pos-
tural antigravity muscles help strengthen the flexors and
extensors of the neck, spine and knee, and improve flexibil-
ity, especially the dorsiflexor, hamstring and erector spinae
muscles. The physiological and biomechanical changes oc-
curring in the Islamic prayer regime may explain the better
dynamic standing balance observed in the subjects practic-
ing Islamic prayer.

The results of the present study show that movement
velocity and maximum excursion were lower in the non-
practicing group. Decreased movement velocity may indi-
cate impaired muscle fiber recruitment and adaptive behav-
ior to minimize risk?®. Therefore, postural control during
a functional activity, such as leaning toward a target, can
be improved by daily Islamic prayer in the same manner as
passive coping strategies such as external locus control and
chance locus control. Directional control and maximum
excursion, which are indicative of body position in space
and movement coordination, were low in the non-practicing
group. The non-practicing subjects appeared to exhibit less
postural control and perception owing to infrequent activa-
tion of the trunk and lower extremity flexor and extensor
muscles and limited facilitation of the somatosensory and
vestibular systems compared with subjects practicing Is-
lamic prayers five times daily.

In summary, the result of the present study support the
assumption that religious meditation and prayers (such as
Islamic prayers) beneficially influence human performance,
particularly balance. Islamic prayer routines may present
beneficial training protocols for improving dynamic stand-
ing balance. Therefore, any exercise protocol proven to be
beneficial to humans should be consider beyond its reli-
gious aspect. As it is known that dynamic balance is better
in subjects practicing a particular religious regime, future
research should investigate the fall rate of the elderly in re-
lation to this concept.

ACKNOWLEDGEMENT

The authors would like to extend their appreciation to the
Research Centers, College of Applied Medical Sciences,
Saudi Physical Therapy Association, and the Deanship of
Scientific Research at King Saud University for supporting
this research.



1568 J. Phys. Ther. Sci. Vol. 25, No. 12, 2013

2)

3)

4)

5)

6)

7

8)

9)

10)

11)

12)

13)

14)

REFERENCES

Vialatte FB, Bakardjian H, Prasad R, et al.. EEG paroxysmal gamma
waves during Bhramari Pranayama: a yoga breathing technique. Con-
scious Cogn, 2009, 18: 977-988. [Medline] [CrossRef]

Arambula P, Peper E, Kawakami M, et al.: The physiology correlates of
Kundalini yoga meditation: a study of a yoga master. Appl Psychophysiol
Biofeedback, 2001, 26: 147-153. [Medline] [CrossRef]

Winter DA, Patla AE, Prince F, et al.: Stiffness control of balance in quiet
standing. J Neurophysiol, 1998, 80: 1211-1221. [Medline]

Fitzpatrick R, McCloskey DI: Proprioceptive, visual and vestibular thresh-
olds for the perception of sway during standing in humans. J Physiol, 1994,
478: 173-186. [Medline]

Kasser SL, Rose DJ, Clark S: Balance training for adults with multiple
sclerosis: multiple case studies. Neurology Report, 1999, 23: 5-12. [Cross-
Ref]

van der Kolk BA: Clinical implications of neuroscience research in PTSD.
Ann N'Y Acad Sci, 2006, 1071: 277-293. [Medline] [CrossRef]

Safee MM, Khairuddin M, Wan AB, et al.: Electromyographic activity of
the lower limb muscles during salat and specific exercises. J Phys Ther Sci,
2012, 24: 549-552. [CrossRef]

Balaguer Garcia B, Pitarch R, Salvador C, et al.: Static posturography with
dynamic tests. Usefulness of biomechanical parameters in assessing ves-
tibular patients. Acta Otorrinolaringol Esp, 2012, 63: 332-338. [Medline]
Lee SH, Ahn SC, Lee YJ, et al.: Effectiveness of a meditation-based man-
agement program as an adjunct to pharmacotherapy in patients with anxi-
ety disorder. J Psychosom Res, 2007, 62: 189-195. [Medline] [CrossRef]
Reibel DK, Greeson JM, Brainard GC, et al.: Mindfullness-based stress re-
duction and health-related quality of life in a heterogeneous patient’s popu-
lation. Gen Hosp Psychiatry, 2001, 23: 183-192. [Medline] [CrossRef]
Doufesh H, Faisal T, Lim KS, et al.: EEG spectral analysis on muslim
prayers. Appl Psychophysiol Biofeedback, 2012, 37: 11-18. [Medline]
[CrossRef]

Reza MF, Urakami Y, Mano Y: Evaluation of a new physical exercise taken
from Salat (prayer) as a short-duration and frequent physical activity in the
rehabilitation of Geriatric and disabled patients. Ann Saudi Med, 2002, 22:
177-180. [Medline]

Simoneau GG, Derr JA, Ulbrecht JS, et al.: Diabetic sensory neuropathy
effect on ankle joint movement preception. Arch Phys Med Rehabil, 1996,
77: 453—-460. [Medline] [CrossRef]

Allum JH, Honegger F: Interactions between vestibular and proprioceptive
inputs triggering and modulating human balance-correcting responses dif-
fer across muscles. Exp Brain Res, 1998, 121: 478—494. [Medline] [Cross-

15

=

16

=

17

-

18)

19)

20

=

21)

22

-

23

=

24

=

25)
26)

27)

28

z

Ref]

Allum JH, Oude Nijhuis LB, Carpenter MG: Differences in coding pro-
vided by proprioceptive and vestibular sensory signals may contribute to
lateral instability in vestibular loss subjects. Exp Brain Res, 2008, 184:
391-410. [Medline] [CrossRef]

Black FO, Peterka RJ: Effects of unilateral loss of vestibular function on
the vestibulo-ocular reflex and postural control. Ann Otol Rhinol Laryn-
gol, 1989, 98: 884-889. [Medline]

Peterka RJ, Loughlin PJ: Dynamic regulation of sensorimotor integration
in human postural control. J Neurophysiol, 2004, 91: 410-423. [Medline]
[CrossRef]

Ducic I, Taylor NS, Dellon AL: Relationship between peripheral nerve
decompression and gain of pedal sensibility and balance in patients with
peripheral neuropathy. Ann Plast Surg, 2006, 56: 145-150. [Medline]
[CrossRef]

Simoneau G, Ulbrecht J, Derr J, et al.: Role of the somatosensory input in
the control of human posture. Gait Posture, 1995, 3: 115-122. [CrossRef]
Sefton JM, Yarar C, Berry JW: Massage therapy produces short-term im-
provements in balance, neurological, and cardiovascular measures in older
persons. Int J Ther Massage Bodywork, 2012, 5: 16-27. [Medline]
Magnusson M, Enbom H, Johansson R, et al.: Significance of pressor input
from the human feet in anterior posterior postural control. Acta Otolaryn-
golica, 1990, 110: 182—188. [Medline] [CrossRef]

Naochi C, Kimura A: Measurement of range of motion. Rehabilitation
Resident Manual, 1999, 251-4.

Feland JB, Myrer JW, Schulthies SS, et al.: The effect of duration of
stretching of the hamstring muscle group for increasing range of motion in
people aged 65 years or older. Phys Ther, 2001, 81: 1110-1117. [Medline]
Reid DA, McNair PJ: Passive force, angle, and stiffness changes after
stretching of hamstring muscles. Med Sci Sports Exerc, 2004, 36: 1944—
1948. [Medline] [CrossRef]

Earl JE, Hertel J: Lower-extremity muscle activation during the Star Ex-
cursion Balance Tests. J Sport Rehabil, 2001, 10: 93-104.

Minor LB: Gentamicin-induced bilateral vestibular hypofunction. JAMA,
1998, 279: 541-544. [Medline] [CrossRef]

Clément G, Rezette D: Motor behavior underlying the control of an up-
side-down vertical posture. Exp Brain Res, 1985, 59: 478—484. [Medline]
[CrossRef]

Hiékkinen K, Komi PV: Electromyographic and mechanical characteristics
of human skeletal muscle during fatigue under voluntary and reflex condi-
tions. Electroencephalogr Clin Neurophysiol, 1983, 55: 436—444. [Med-
line] [CrossRef]


http://www.ncbi.nlm.nih.gov/pubmed/18299208?dopt=Abstract
http://dx.doi.org/10.1016/j.concog.2008.01.004
http://www.ncbi.nlm.nih.gov/pubmed/11480165?dopt=Abstract
http://dx.doi.org/10.1023/A:1011343307783
http://www.ncbi.nlm.nih.gov/pubmed/9744933?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7965833?dopt=Abstract
http://pt.wkhealth.com/pt/re/lwwgateway/landingpage.htm;jsessionid=SJ9TMhcHZbl8h8qyfGrw2PSGn1y2n7nLDrPfmbYnGhNTtyldPwdN!1583820841!181195628!8091!-1?sid=WKPTLP:landingpage&an=01253086-199923010-00009
http://pt.wkhealth.com/pt/re/lwwgateway/landingpage.htm;jsessionid=SJ9TMhcHZbl8h8qyfGrw2PSGn1y2n7nLDrPfmbYnGhNTtyldPwdN!1583820841!181195628!8091!-1?sid=WKPTLP:landingpage&an=01253086-199923010-00009
http://www.ncbi.nlm.nih.gov/pubmed/16891578?dopt=Abstract
http://dx.doi.org/10.1196/annals.1364.022
http://dx.doi.org/10.1589/jpts.24.549
http://www.ncbi.nlm.nih.gov/pubmed/22633316?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17270577?dopt=Abstract
http://dx.doi.org/10.1016/j.jpsychores.2006.09.009
http://www.ncbi.nlm.nih.gov/pubmed/11543844?dopt=Abstract
http://dx.doi.org/10.1016/S0163-8343(01)00149-9
http://www.ncbi.nlm.nih.gov/pubmed/21965118?dopt=Abstract
http://dx.doi.org/10.1007/s10484-011-9170-1
http://www.ncbi.nlm.nih.gov/pubmed/17159390?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8629921?dopt=Abstract
http://dx.doi.org/10.1016/S0003-9993(96)90033-7
http://www.ncbi.nlm.nih.gov/pubmed/9746156?dopt=Abstract
http://dx.doi.org/10.1007/s002210050484
http://dx.doi.org/10.1007/s002210050484
http://www.ncbi.nlm.nih.gov/pubmed/17849108?dopt=Abstract
http://dx.doi.org/10.1007/s00221-007-1112-z
http://www.ncbi.nlm.nih.gov/pubmed/2817680?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/13679407?dopt=Abstract
http://dx.doi.org/10.1152/jn.00516.2003
http://www.ncbi.nlm.nih.gov/pubmed/16432321?dopt=Abstract
http://dx.doi.org/10.1097/01.sap.0000194246.18332.23
http://dx.doi.org/10.1016/0966-6362(95)99061-O
http://www.ncbi.nlm.nih.gov/pubmed/23087775?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2239205?dopt=Abstract
http://dx.doi.org/10.3109/00016489009122535
http://www.ncbi.nlm.nih.gov/pubmed/11319936?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15514511?dopt=Abstract
http://dx.doi.org/10.1249/01.MSS.0000145462.36207.20
http://www.ncbi.nlm.nih.gov/pubmed/9480366?dopt=Abstract
http://dx.doi.org/10.1001/jama.279.7.541
http://www.ncbi.nlm.nih.gov/pubmed/4029323?dopt=Abstract
http://dx.doi.org/10.1007/BF00261337
http://www.ncbi.nlm.nih.gov/pubmed/6187537?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6187537?dopt=Abstract
http://dx.doi.org/10.1016/0013-4694(83)90132-3

