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ABSTRACT:

Objective: To determinethe effects of Yogaostureon the TrunkMuscle Activities by examining the muscle activation patterns

in erector spine andectus abdominis muscles.

Design Setting:Repeatedneasures of descriptive study done at Biomechanics laboratory, Biomedical Engineering Department,

NIT Raipur.

Participants: In this work, participants with no previous experience of Yoga and low bacKmpean age + SD, 18.0 + 4.3 y;

10 Males)were recruited.

Methods: we recordedmuscle activity bm erector spine andectus abdominianuscle fortwo differentyoga posesBy
maximum voluntary contraction procedure, meauscleactivity value fortwo different yoga posesere determined

Results: There were significant effects of yoga pose on trunk mastiMdties We found significant (p<0.0001) change in trunk
muscle activation during cobra pose as compared to boat pose.

Conclusions: From the result weound variations in trunk musclectivities during cobra pose and boat pose. There was
significant difference in muscle strengthring cobra pose as compared to boat pdkerefore the Cobra pose is effective for
strengthening Erector spinae muscle ght pose can be incorporated in yoga training module for addredsimdgack pain

(LBP).
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INTRODUCTION

The trunk muscle control ithe main centre
of the body 6ér preventative and rehabilitative
purpose for LBP. Trunk control (TC) is the ability of
the trunk muscle to perform selective movement of
the trunkin order to maintain the center of mass
during adjustment ofpostue®?2 The weakness of
trunk muscle and its control are commonly associated
with LBP. Lee JH et 4lshowed the trunk muscle
weakness as a risk factor for LBP. Renkawitzt &P
also observed thaimbalancedpatterns of erector
spinae (ES) activity and reduced trunk extension
strength among patients with LBP.

The tone of weak muscle are strengthen by
practice ofYoga postures. Yoga has been used for
enhancing the dynamic control of the trunk muscles
and reduces the LBP through the iraed hip and
spinal flexibility®”®. Sherman et &bbserved that the
symptom of LBP areeduced in yoga practices. So
the regular yoga practice helps in establishing
functional balance between various orgsystems,
which canleads tabetter health

ElectromyographyEMG) is anelectro
diagnostic medicingchnique for evaluating and
recording the electrical activity produced Skeletal
muscle$’. The muscle activation is commonly
delayed in the LBPKimberly et al* study illustrates
positive biomechanical effects on LBP subject with

the help of Yoga. Recently Petrofsky et*?al
demonstrated higher EMG activation of tes
abdominis during loading as a result of practicing
Yoga that has implications relevant to objective
measures of trunknuscle co-activity. According to
the literatures available, it seems that very little work
has been done to quantify muscles duringayand
most of the previous EMG studies do not assess the
muscle activation pattern during yoga pose like cobra
pose (CP) and boat pose (BP). Therefore the
objective of our study is to find out the mean muscle
activation of the trunk on CP and BP; to addre
specific deficit in strength and muscular endurance of
trunk muscle; and to promote the physical fithess and
rehabilitation. We hypothesized that the CP would
produce more trunk muscle activation in the back
area of the trunk while the BP would producere
muscle activation in the front area of the trunk.

MATERIAL AND METHODS
Participantbés details

A total of 10 healthy male subjects (student)
voluntarily participated in our study.able 1 denotes
the Descriptive Characteristics of participants.
Participants with existing or unresolved injuries and
neurological & musculoskeletaldysfunction were
excluded from thiswork. All participantsfilled the
written consent and detailed experimemqaicedures
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were clearly explained to each participant.

Table 1: Descriptive Characteristics of

participants

Variable meant SD value of Normal
Subjects characteristics

Number of 10

participants (n)

Age(Year) 1943

Weight (kg) 50+10

Height (cm) 165.1 £ 8.89

Recording of the EMG signal

The study setting was in the Department of
Biomedical Engineering, NIT Raipur.Subjects
(student) were asked to complete the consent form
after the arriing the laboratory Then they allowed
for warm up exerciseAfter that, electrodes were
placed onErecbr spinae (ES) and rectus abdominis
(RA) muscle EMG signal voltages of ES & RA
muscles for yogic postures (cobra pose and boat
pose) were recorded from the each young adult
subject with the help of BIOPAC system as per
flowchart.

[ Preparation of subjects for EM&gnalacquisition ]

\/

[ Skin Preparation ]

AV

[ Identification of Muscles]

[ Placement oklectrode ]

[ Acquisition of EMG Signal]

[ EMG signal analysis and featuartraction ]

Flow Chart of Methodology

EMG signal recordings were collected using 2
bipolar vinyl adhesive surface electrodes. At first
electrodes were placed on the RA front muscle. Then
electrodes were also placed on the ES muscle in the
same way. An unshaded ground eleg¢rovas placed

on thebony areaEach subject was asked to perform
the yogic posture (CP and BP) and maintain each

pose for period of 8 seconds for recording EMG
signal.

Procedures: The subjects were instructed to perform
the two forms of yoga pose as mentd below:
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Cobra pose?®®

1. First lie flat on the stomach with legs straight,
feet together and the soles of the feet
uppermost

2. Thenplace the palms of the hands flat on the
floor with the fingers togetheilhe arms were
position close to sides of thbody and point
the elbowshackward. Close the eyes anest
the forehead on the floorWhole body
especially the lower back waslaxed.

3. Raise the headawly. Tilt the head backward
gently, so that theback of the neck is
compressed anathin points forwad. Then
neck wagaisd first and then shoulderglsing
the back muscles first the elbows was
straightenednd furthers the trunk and back of
arch was raised kthe arm muscles.

4. The pubic bone remains in contact with the
floor and the navel is raisedraaximum of 3
cm in the final positionHold for 8 seconds in
the final position.

5. Slowly release the upper back by bending the
arms, lower the navel, chest, shoulders and
finally the forehead to the floootreturn to the
starting positionand lower back muses are
relaxed

6. Inhale during torso rising.

7. In the final position breatheormally or retain
the breath.

Boat posé?:

1. Lie in the starting position. Keep the eyes open
throughout. Breathe in deeply.

2. Raise the legs, arms, shoulders, head and trunk
off the ground. The shoulders and feet should
be no more than 1 5 cm off the floor. Balance
the body on the buttocks and keep the spine
straight.

3. The arms should be held at the same level and

in line with thetoes. The hands should be open
with the palms down. Look towards the toes.

4. Remain in the final position and hold the
breath. Count to 5 mentally (or for longer if
possible).

5. Breathe out and return to the supine position.
Relax the whole body.

EMG data processing

The acquiredE MG si gnal s
and y lusing Bd P AC Syst ems
Further filtered EMGSignals wereanalyzed. For
each posture, three trails set of muscle activity were
assessedFrom the trail set of EMG data, we
calculatedhe mearmuscle activity.

STATISTICAL ANALYSIS

For Statistical analysis, SPSS 11.5 version
Software was used. A paired studentest was used
to analyze the data of the study. Means and standard
deviations were also calculated.

RESULTS

It has beerfound that EMG values for mean
trunk muscle activity of CP is greater than BP. And
significant differences among CP and BP are shown
in the various graphs 1, 2, 3 and TablEBe mean
value for BP is 0.807 and for CP is 1.90 as shown in
Table 1. The resultshowed that Mean Muscle
activation Value is greater in the @fanBP. Table 2
is representing significant correlatibetween CP
and BP (r=0.77; p < 0.01). Most important Table 3 is
representing that there is highdignificant (p <
0.0001) change inunk muscle activity during CP as
compared to BP. Therefore CP pose might be more
effective than BP pose for LBP for strengthening the
trunk muscle but to prove we need to do pilot study
on patient suffering from LBP in future.

Table 1: Mean electromyographic values (mean + SD) for the two pose tested (N =10)

Yoga Pose Number of subject Mean £SD Std. Error Mean
Boat 10 0.807+0.272 0.86
Cobra 10 1.90+0.292 0.092

Table 2 Significant Correlations between Boat & cobra posture

wer ¢

YogaPose

Number of subject

Correlation ceefficient (r
value)

Significance (p<0.05)

Boat & Cobra posture

10

0.72

0.018

Table 3 Comparison between Boat & cobra posture

Yoga Pose MeantSD Std Error Mean Significance (p<0.05)
(2-tailed ttest)
Boat & Cobra Posture 0.383:0.211 0.668 .0001

Indian Journal of Clinical Anatomy and Physiology, Ajprdune 2015;2(2).4-80




Ratthore et al. Electromyographical Angkis of the Effeatf Yoga Posture on the Trunk Muscle Activities anél its

f ‘ 030
090

= i
4+
=
=

= o
=

>
i
- |
Amplitude
in mv
) During Cobra posture =D (limein seconds
Base line
Graph 1: Snap shot of muscle activity during CP
| J | | | &
il R | | I
Ll I | LNI I I
| | :
, waml!
| E
| quiN |
‘ | \\T’\ | " : Amplitude in mVv
BE N | | 1
\ During Boat posture
ﬁ time in seconds
Base line

Graph 2: Snap shot of muscle activity during BP
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Comparison of Muscle activity between Boat
posture and Cobra posture
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Graph 3: EMG activity during Boat pose Vs Cobra pose all data are the mean result of group

DISCUSSION

The trunk isthe main centre of the body and
it is known that many people with LBP have got
weak low back musclé Thomas etal studied the
effect of LBP on trunk muscles activation and
showed thasignificantly delayedmusck activity for
chronic LBP subject ascompared with control
subject®®. Fryer G et al also studied on paraspinal
muscle and showed that thparaspinal muscle

activity is decrease in LBP 16, Elnaggar etal'’
studied the effect of spinal flexion and spinal
extension exercise in two different groups, they
found increasing ROM at the sagittal pain and
decreasing LBP. A decrease of the muscle streingth
LBP may decrease spine ROM through its effect on
LBP or inactivity. Previously various studied not
showed the effect of yogic exercises on trunk muscle
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