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ABSTRACT

Aim: To study effect of upper limb activity on
erector spinae muscle during different sitting
postures among non specific low back pain
students aged 18-21 years.

Materials and methods: 50 students from
medical institutions (MBBS, BPTH, BDS,
Nursing) in the age group of 18-21 years
participated in the study for 6 months.

Result: Significant difference were revealed on
the EMG values during high sitting and cross
sitting at rest (p=0.0006). In comparison among
females and males significant difference is seen
in high sitting and cross sitting at rest with p
value 0.025 and 0.006. There was no significant
difference in erector spinae muscle activity
between high sitting and cross sitting during
unilateral and bilateral upper limb elevation.
Conclusion: The study result reveal that the
amplitude of erector spinae muscle is more in
high sitting as compared to cross leg sitting at
rest, which shows erector spinae muscle works
more in high sitting position as compared to
cross leg sitting, whereas in unilateral or
bilateral upper limb elevation activity
(amplitude) of erector spinae muscle increases
in high sitting as well as cross leg sitting
position.

Keywords: Surface EMG, Erector spinae, Low
back pain, Adolescence, High sitting, Cross
sitting.

INTRODUCTION

The sedentary demands of modern
life results in people spending more time
sitting. ™ Sitting generates a prolonged
flexed posture of the lumbar spine, which is
commonly associated with the development

of low back pain disorders. ! In standing,
forward bending leads to high levels of
lumbar flexion, have been associated with
increased intradiscal pressure, elevated disc
degeneration, higher disc herniation rates
and higher compressive forces compared to
standing. ! As the lumbar spine flexes it
undergoes a change in configuration that
influences the role played by the passive
tissues of the spine and the active
contribution of the erector spinae. ™! Non -
specific low back pain is tension, soreness
or stiffness in the back, ® which can vary
from mild to severe ™ and can caused by
history of traumatic injury, lumbar strain,
postural strain. ' Previous studies found
that 85% of the population are classified as
‘non-specific low back pain’. [6.71

Study conducted in India (Delhi),
39.8% of adolescent (17-25 years)
population is found to suffer from low back
pain. [ Another studies found that
prolonged sitting posture for 7-8hours has
been shown to cause low back pain. P4 In
Indian scenario unsupported floor sitting
postures, especially cross leg sitting are
common for day to day activities, which
decreases muscle activity and reduces
fatigue when working over an extended
period. %! Muscle activities of the trunk
(erector spinae, oblique externus abdominis,
rectus abdominis, latissimus dorsi) during
upper limb movements are thought to be
important for maintaining postural stability
by relaxing trunk muscles. 316171
Postural control depends on the integrity of
nervous system, musculoskeletal system &
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special senses. Patterns of trunk
muscles activity is highly influenced by
lumbar posture. ™ Erector spinae muscle is
primary superficial back extensor muscle !
which also acts as antagonist to abdominal
muscles & control movement of trunk
during forward bending activities. *! The
lumbar erector spinae lies lateral to the
multifidus & forms the prominent
dorsolateral contour of back muscles in
lumbar region.

Electromyography (EMG) studies
have shown that upright spinal postures in
sitting require more extensor muscles
(ilicostalis, longissimus thoracis) activit
than kyphotic postures(slumped). [20222°]
During upright sitting, co-contraction of
spinal  stabilizing muscles such as
superficial lumbar erector spinae, transverse
abdominis, multifidus, is observed 23242
whereas in contrast, passive postures such
as sway back standing and slump sitting
have been shown to result in decreased
activation of these muscles. [2324%]
Abnormal progressive curvature is related to
postural asymmetry  which negativel]y
affects physical activity in adolescent. 272

Surface-EMG  (S-EMG) is the
recording of electrical activity of motor unit
of muscle. B% Muscle activation patterns
depend on many factors, such as
neurophysiological, biomechanical and
types of movement. ¥ The response of
fibres comprising a motor unit when they
contract in response to an action potential is
on electrical disturbance called the motor
unit action potential (MUAP). B% Surface
electrode is used for monitoring large
superficial muscle. % If two motor unit
contract at the same or adjacent muscle the
activity from the fibres or both unit will be
summated and recorded as one large
potential when using surface electrode. %
S-EMG has been widely utilized to study
changes in trunk and lower extremity
muscle activities. % The use of S-EMG
technique has played a major role in
understanding of the functional activity of
lumbar muscles in both healthy and low
back pain subjects by placing the S-EMG

[12,19]

within the border of the muscle along the
muscle orientation. ™% A S-EMG is non-
invasive and reliable method to evaluate
functional activity of trunk muscles. %!

Previous research reported effects of
posture, effects of movement direction, and
effects of arms speed on trunk muscle
activities. ™ This research focused mainly
on the timing of muscle activities during
movements in upright & slumped sitting
among 22 subjects, this study showed that
different upright sitting postures result in
altered trunk muscle activity. " Another
study conducted by Nicolas (2014)
evaluated erector spinae muscle activity in
standing and found increased muscle
activity in trunk flexion, full flexion, and
extension. %

There is no research has been done
on the effect of upper limb activity on
erector spine muscle during different sitting
postures (cross leg sitting and sitting with
foot supported) among , non-clinical
students with non specific low back pain
between aged 18-21 years.

Non specific low back pain is a
common condition among 17-25 years of
age group. ! It was found that low back
pain results from stayin? in sitting position
for long time (7-8hrs). ¥ Study have been
conducted, to compare surface EMG on
trunk muscles among low back pain patients
and pain free controls (age 25yrs) in
different sitting postures and found that
trunk muscle activity increases in long
lordosis (i.e. thoracolumbar lordosis) as
compared to short lordosis (i.e. thoracic
kyphosis with lumbar lordosis) postures in
patients with low back pain as compared to
controls. ™ A similar study conducted by
Nicolas (2014) evaluated erector spinae
muscle activity in standing and found
increased muscle activity in trunk flexion,
full flexion, and extension. !

Therefore, the current study was
targeted to evaluate the upper limb activity
on erector spinae muscle during cross legs
sitting and sitting posture with foot
supported among non specific low back pain
students (because they spend most of time
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attending lectures) between 18 to 21 years
of age, hence present study was undertaken.

OBJECTIVES

e To evaluate activity of erector spinae
muscle at rest in high sitting & cross leg
sitting posture among non specific low
back pain students.

e To evaluate activity of erector spinae
muscle after bilateral and unilateral
upper limb elevation in high sitting &
cross leg sitting among non specific low
back pain students.

MATERIALS AND METHODS

STUDY AREA: Lata Mangeshkar college
and Hospital, Hingna, Nagpur
(Maharashtra).

STUDY SETTING: A Cross- sectional
comparative study.

SAMPLES: Total=50 (25 males and 25
females).

Study protocol was prepared. Permission
was taken from the principal of VSPM’s
college of Physiotherapy. Permission was
taken from ethical committee. Subjects were
selected according to inclusion criteria.
Total 50 subjects of 18-21 yrs of age were
selected from various branches (MBBS,
Physiotherapy, BDS and Nursing). Subjects
were randomly selected from different
branches which were n=1050, from which
subjects were asked who have non- specific
low back pain i.e. subjects who spend 7-8
hours in sitting and 69 subjects were
screened, but only 50 subjects were selected
(25 males, 25 females), who were willing to
participate in study and fits in inclusion
criteria. The procedure of study was
explained in detail to the subjects. Once the
participants were convinced, the written
consent was obtained. Demographic data
was recorded in EMG machine (RMS EMG
.EP  MARK II) taken from subjects like
Name, age, gender was taken. Height &
weight was measured. BMI was calculated.
To calculate EMG of erector spinae muscle,
motor unit action potential was recorded.
Each participant was asked to sit in high
sitting position. Lower back area were

exposed, skin over dominant side erector
spinae muscle at L3 was cleaned with spirit
to reduce skin resistance. ** Bar stimulating
electrode was placed at L3 level (about 4 cm
lateral from midline measured with the help
of measuring tape). B4 Centre to centre
electrode distance was 2.5 cm, electrodes
were longitudinally oriented along the fibres
of the muscle. A reference electrode was
taped on the dominant wrist. The EMG
signals was amplified by 1000 with a
frequency band pass of 20-500Hz. ¥ Data
was recorded first at rest then with unilateral
upper limb elevation then with bilateral
upper limb elevation in high sitting with
foot supported position. A minute break was
given and the same procedure was
performed in cross leg sitting with same
subjects. The data obtained was then
analysed.

INCLUSION CRITERIA
o [S?)l5,l]bject8 / students willing to participate.

e Non specific low back pain in last 3
months duration both male, female. 1!

e Students age group 18-21 years. B!

e Able to perform bilateral U|Joper limb
overhead elevation activity. °

EXCLUSION CRITERIA

e History of spine injury or trauma in last
6 months. !

o [ng]bjed with neurological involvement.

e Subjects with BMI more than 24.9. B

e History of shoulder injury causing
difficulty in overhead activities. B

e History of acute low back pain. %

STATISTICAL ANALYSIS

Descriptive Statistics:- Mean standard
deviation was calculated to summarize
guantitative variables. Independent-Age,
Gender, Weight, BMI. Frequency and
percentage was calculated to summarized
categorical variables duration, amplitude &
rise time was recorded.

Inferential Statistics:- Inferential statistics
included test of significance like paired t
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test for comparison of effects of upper limb
activity on erector spine muscle with high
sitting and cross leg sitting. p <0.05 was
considered statistically significant.

RESULTS

The demographic data of subjects
(18-21years) i.e. age, height, weight, BMI
were explained in table 1. Readings of
motor unit action potential (duration,
amplitude, rise time) of erector spinae
muscle in high sitting and cross sitting at
rest were shown in table 2. Readings of
motor unit action potential (duration,
amplitude, rise time) of erector spinae

deviations of motor unit action potential
(duration, amplitude, rise time) of erector
spinae muscle in high sitting and cross leg
sitting at rest among females and males.
Table 6 shows the mean and standard
deviations of motor unit action potential
(duration, amplitude, rise time) of erector
spinae muscle in high sitting and cross leg
sitting during unilateral upper limb
elevation among females and males. Table 7
shows the mean and standard deviations of
motor unit action potential (duration,
amplitude, rise time) of erector spinae
muscle in high sitting and cross leg sitting
during bilateral upper limb elevation among

muscle in high sitting and cross sitting ~ females and males.
during unilateral upper limb elevation were

shown in table 3. Readings of motor unit Table 1: DEMOGRAPHIC DATA

. . . . . PARAMETERS | FEMALES(n=25) | MALES(n=25)
action potential (duration, amplitude, rise MEAN | +SD | MEAN | 2SD
time) of erector spinae muscle in high /QEIEG%)( ) 12-05512 2121(2)1 12-71; ;égg
e e H - cms . . . .
sitting and cross sitting during bilateral WEIGHT(kgs) | 5002 | 62151 | 6216 | 735
upper limb elevation were shown in table BMI(kg/m) 10708 | 1905 | 22.068 | 19054

4.In table 5 shows the mean and standard

Table 2: AT REST

VARIABLES HIGH SITTING REST | CROSS SITTING REST | p VALUE
MEAN +SD MEAN +SD

DURATION(ms) | 5.36 111 52 1.09 0.442

AMPLITUDE(W) | 7.47 56 558 3.8 0.0006*

RISE TIME(us) | 17753 545.8 1682.1 3775 0.36

Table 2 revealed that activity of erector spinae muscle showed statistically significant
increase value at rest in high sitting position (7.47+5.6) than cross sitting position (5.58+3.1)
with p value 0.0006.

Table 3: UPPER LIMB ELEVATION (ULE)

VARIABLES HIGH SITTING -ULE | CROSS SITTING -ULE | p VALUE
MEAN +SD MEAN +SD

DURATION(ms) | 5.73 12 557 0.87 0.376

AMPLITUDE(pv) | 8.93 7.2 7.67 5.12 0.106

RISE TIME(us) | 1788 399.2 1758 350.6 0.673

Table 3 revealed that high sitting unilateral upper limb elevation & cross sitting unilateral
upper limb elevation had shown significant increase in value of erector spinae muscle activity
(amplitude) with upper limb elevation, but these values are not shown statistically
significance.

Table 4: BILATERAL LIMB ELEVATION(BLE)

VARIABLES HIGH SITTING -BLE | CROSS SITTING -BLE | p VALUE
MEAN +SD MEAN +SD
DURATION(ms) | 5.2 0.86 5.4 1.03 0.172
AMPLITUDE(lv) | 10.25 8.05 9.25 5.16 0.355
RISE TIME(us) | 1739 3364 | 1766 401.1 0.693
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Table 4 revealed that high sitting bilateral upper limb elevation & cross sitting
bilateral upper limb elevation had shown significant increase in value of erector spinae
muscle activity (amplitude), but these values are not shown statistically significance.

TABLE 5: GENDER WISE COMPARISON AMONG HS-REST V/S CS-REST

GENDER | VARIABLES HIGH SITTING REST | CROSS SITTING-REST | p VALUE
MEAN +SD MEAN +SD

FEMALE | DURATION(ms) 5.52 1.22 5.42 1.25 0.72
AMPLITUDE(uv) | 8.8 6.9 6.74 3.69 0.025*
RISE TIME(us) 1764.4 396.2 1756.6 3815 0.94

MALE DURATION(ms) 5.19 0.99 4.99 0.88 0.46
AMPLITUDE(uv) | 6.15 3.53 4.43 2.05 0.006*
RISE TIME(us) 1786.3 671.6 1607.6 365.8 0.29

Table 5 revealed that high sitting & cross sitting at rest showed that duration and rise time of
motor unit action potential of erector spinae muscle does not showed significant difference
among females and males.

High sitting & cross sitting at rest had shown statistically significant increase in value of
erector spinae muscle activity (amplitude) among females and males with p value 0.0025 and
0.006

TABLE 6: GENDER WISE COMPARISON AMONG HIGH SITTING-ULE V/S CROSS SITTING-ULE

GENDER | VARIABLES HIGH SITTING- ULE | CROSS SITTING-ULE | p VALUE
MEAN +SD MEAN +SD

FEMALE | DURATION(ms) | 552 0.74 5.42 091 0.63
AMPLITUDE(n) | 8.92 7.98 8.23 455 0.59
RISE TIME(us) | 1713 3123 1803.6 352.1 0.33

MALE DURATION(ms) | 5.95 152 571 0.834 0.46
AMPLITUDE(uv) | 8.93 6.49 7.12 567 0.034*
RISE TIME(us) | 1863 464 1712.6 350.2 0.16

Table 6 revealed that high sitting & cross sitting during unilateral upper limb elevation
showed that duration and rise time of motor unit action potential of erector spinae muscle
does not showed significant difference among females and males.

High sitting & cross sitting during unilateral upper limb elevation had shown significant
increase in value of erector spinae muscle activity(amplitude) among females and males, but
males shown statistically significant increase with p value 0.034

TABLE 7: GENDER WISE COMPARISON AMONG HIGH SITTING-BLE V/S CROSS SITTING-BLE

GENDER | VARIABLES HIGH SITTING- BLE | CROSS SITTING-BLE | p VALUE
MEAN +SD MEAN +SD

FEMALE | DURATION(ms) | 5.35 0.77 55 111 05
AMPLITUDE(v) | 9.91 557 9.26 4.09 057
RISE TIME(us) | 1741 3015 1791 525.1 0.65

MALE DURATION(ms) | 5.15 0.94 54 0.97 0.15
AMPLITUDE(v) | 10.59 10.04 9.24 6.13 047
RISE TIME(us) | 1736 3744 1740.6 226.7 0.96

Table 7 revealed that high sitting & cross
sitting during bilateral upper limb elevation
showed that duration and rise time of motor

males, but these values are not shown
statistically significance.

unit action potential of erector spinae  DISCUSSION
muscle does not showed significant The current study found that erector
difference among females and males. spinae muscle  showed  statistically

High sitting & cross sitting during bilateral
upper limb elevation had shown significant
increase in value of erector spinae muscle
activity (amplitude) among females and

significant increase amplitude at rest in high
sitting position (i.e.7.47+ 5.6 uV) compared
to cross sitting position (5.58 + 3.1 uV) i.e.
p= 0.0006, while during unilateral &
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bilateral upper limb elevation (duration,
amplitude & rise time) Motor Unit Action
Potential-MUAP of erector spinae muscle
does not showed any significant difference
in either genders.

Previous study done by Claus et al
(2018) showed similar results of current
study. They found that activity of lumbar
iliocostalis muscle (which is the part of
erector spinae) during short lordosis
position among low back pain individuals
was 8.1+ 6.9 UV & subjects with no low
back pain was 3.5 + 2.3 pV. B4 These
results is in supports with the present study
among non-specific low back pain subjects,
which showed slightly greater amplitude of
erector spinae muscle at rest in high sitting
position (i.e. short lumbar lordosis position).

Another  study conducted by
Astfalck RG et al (2010), found that
amplitude of lumbar iliocostalis muscle
among 17-25 years adolescent subjects with
non specific low back pain(n=18) was 36.4+
33.0 pV in usual sitting position (subjects
were asked to sit on stool as you would
usually sit). ! These results contradict the
result of present study as amplitude values
were higher compared to present study
values. This might be due to smaller sample
size compared to present study. The current
study evaluated lumbar erector spinae
muscle activity in functional high sitting
with foot supported and cross leg sitting
without backrest support. In present study
no significant difference seen in motor unit
action potential during unilateral and
bilateral upper limb elevation because in
both high sitting & cross leg sitting
positions there is an increase in lumbar
lordosis occurs (i.e. long lordosis posture).
Due to the short duration of the sitting tasks,
the effects of fatigue on sitting motor
control were not considered. *

There is strong evidence to suggest
that the hyperactive musculature behaviour
serves to stiffen the spine, if maintained for
long time, this adaptive muscle activity
pattern can be problematic and result in

erector spinae muscle was more affected by
[ssalinal curvature in low back pain patients.

In present study, in high sitting
position, the activity of erector spinae
muscle (amplitude) found greater at rest and
during both unilateral upper limb and
bilateral upper limb elevation than
compared to cross leg sitting position. This
can be explained according to the study
done by Peter O’sullivan (2006) stated that
thoracic upright sitting (i.e. long lordosis
posture) showed less erector spinae activity
compared to, upright sitting, and slump
sitting. ©*°]

Current study conclude that, at high
sitting position amplitude of erector spinae
muscle at rest is 7.47+5.6 pV, during
unilateral upper limb elevation is
8.93£7.2uV and bilateral upper limb
elevation is 10.25+8.05pV, which showed
that activity(amplitude) of erector spinae
ml]Jscle increases with upper limb elevation.

Similarly in cross leg sitting activity
of erector spinae muscle increases with
upper limb elevation at rest is 5.58+3.18uV,
during unilateral upper limb elevation is
7.67£5.12 pV and bilateral upper limb
elevation is 9.25+£5.16uV.

Hence in the present study two
different types of sitting postures had shown
significant difference in erector spinae
muscle activity. But unilateral and bilateral
upper limb elevation had shown significant
increase in value of erector spinae muscle
activity (amplitude) with upper limb
elevation, but these values are not
statistically significant. 1!

CONCLUSION

The study result revealed that the
amplitude of erector spinae muscle is more
in high sitting as compared to cross leg
sitting at rest, which shows erector spinae
muscle works more in high sitting position
as compared to cross leg sitting, whereas in
unilateral or bilateral upper limb elevation

further injury. [ Activity of large activity (amplitude) of erector spinae
superficial spinal extensor muscle i.e. muscle increases in high sitting as well as
International Journal of Science and Healthcare Research (www.ijshr.com) 44
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cross leg sitting position.
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