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ABSTRACT

Background: Low Back Pain (LBP) is a health related problem than affects 80% of the population within the age limit
of 15 to 45 years. The primary treatment used for patients with LBP includes muscle strengthening along with thermo-
therapeutic modalities. Thus the purpose of the study is to see the efficacy of EMG biofeedback assisted core stability
exercises versus core stability exercises alone in patients suffering from pain and disability.

Methodology: A total of 30 patients were divided through convenient sampling method into two group- A and B. Each
group had 15 patients. In Group A-SWD, traction, IFT and core stability exercises were given where as in Group B
EMG biofeedback assisted core stability exercises were given for 5 treatment session per week for 2 weeks and reassess-
ment was done on 5th and 10th day post treatment.

Result: The result of the study showed that there was statistically significant (p<0.05) improvement in both Group
A and B in terms of pain (NPRS) and disability (ODQ) after 10th day of treatment. Whereas on comparison within
groups the result showed that there was significant (p<0.05) improvement in Group B 10th day post treatment rather
than Group A on day 10th.

Conclusion: The study supports that EMG biofeedback assisted core stability exercises are helpful for treating patients
with LBP to reduce their pain as well as disability.
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INTRODUCTION

Low back pain (LBP) is an important clinical, social, eco-
nomic and public health problem. In a lifetime the chances
that one could have of low back pain is 65% to 80%(1, 2] In
India, nearly 60% of the population have experienced back
pain in their life. Sharma (1999) reported the maximum
frequency of low back pain in people involved in jobs re-
quiring handling of heavy loads, sitting jobs, standing jobs
and prolonged squatting [3].

Core stabilization exercises enhance neuromuscular co-or-
dination as it re-trains muscles around the lumbar spine
[4]. Strengthening exercises includes abdominal curl ups,
bridging on sides, and quadruped position with alternate
arm/leg raises and pelvic bridging which has shown good
results in activating the paraspinal muscles because it con-
trols the neutral spine position [5,6].

EMG biofeedback is to enable the patient to require volun-
tary control over striated musculature. As patient is made
aware muscle contractions through visual and auditory
feedback [7].

So the aim of the study was to see the efficacy of EMG bio-
feedback assisted core stability exercises and core stability
exercises alone on pain and disability in patients with LBP.

METHODOLOGY

Study design and sampling- The study was performed in
DAV institute of Physiotherapy and Rehabilitation OPD
in Jalandhar. Total duration of the study was one and
a half years.30 patients (15 in each group) were selected
for the study. Patients were taken from DAV institute of
Physiotherapy and Rehabilitation, Jalandhar. Patients were
assigned into Group A and Group B through convenient
sampling method.

Sample selection- All patients were selected according to
inclusion criteria- Both males and females, age between 18-
45 years, low back pain for more than 3 months, score of
20-80% score on Oswestry Disability Score Index, co-oper-
ative and mentally fit, lumbar radiculopathy(pain radiating
till buttocks).

The exclusion criteria was as followed any history of neuro-
logical disorder such as parkinson’s disease, GBS syndrome,
multiple sclerosis, polio, sensory deficit of lower limb and
back, any congenital or acquired deformity of lower limbs
such as genu varum or genu valgus, leg length discrepancy,
history of any lower limb joint replacements or fracture to
the lower limb, pregnancy, malignancy or spinal tumour,
discogenic symptoms of PIVD, psychiatric problems, con-
traindication against electrotherapy.

o A written consent was obtained from all the subjects.
Total of 43 subjects were assessed and out of that 30
subjects (with 15 in each group) those met the inclu-
sion criteria were selected for the study.

o Group-A SWD, lumbar traction, IFT and core sta-
bility exercises were given for 5 days per week for
2 weeks. Group-B SWD, lumbar traction, IFT, EMG
biofeedback assisted core stability exercises were giv-

en for 5 days per week for 2 weeks. Assessment on 1*
(pre-treatment), 5% (post-treatment) and 10" (post
treatment) day was done.

INTERVENTION OF GROUP A

1. Shortwave diathermy -SWD was applied in condenser
technique to lumbar back for 15 minutes.

2. Lumbar traction - After unlocking the table knees and
hips were flexed at 90 degrees and traction was applied
for 10 minutes (with hold for 20 seconds and rest time
was 5 seconds).

3. Interferential therapy- Four electrodes were placed
over T12-S1 lines, IFT adjusted to base frequency of 4
KHz with trapezoid waveform was used.

4. Core stability exercises-Core stabilization exercises
included abdominal curl ups (Figure 1), back bridge
(Figure 2), back bridge with leg lifts (Figure 3), hand
knee with one arm in flexion and opposite leg in ex-
tension (Figure 4) were done(10 repetitions with 10
seconds hold and 3 seconds rest).

INTERVENTION OF GROUP B

1. Shortwave diathermy -SWD was applied in condenser
technique to lumbar back for 15 minutes.

2. Lumbar traction - After unlocking the table knees and
hips were flexed at 90 degrees and traction was applied
for 10 minutes (with hold for 20 seconds and rest time
was 5 seconds).

3. Interferential therapy- Four electrodes were placed
over T12-S1 lines, IFT adjusted to base frequency of 4
KHz with trapezoid waveform was used.

4. Core stability exercises with EMG biofeedback- Ab-
dominal curl ups , back bridge, back bridge with leg
lifts were done without EMG biofeedback assistance ,
whereas hand knee with one arm in flexion and oppo-
site leg in extension (Figure 5) were done using EMG
biofeedback emphasizing over lumbar multifidus for
10 repetitions with 10 seconds hold and 3 second rest.

Figure 1: Abdominal curl ups
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Figure 2: Back bridge

Figure 3: Back bridge with leg lifts

Figure 4: Hand knee with one arm in flexion and opposite
leg in extension

Figure 5: Hand knee with one arm in flexion and oppo-
site leg in extension using EMG biofeedback emphasizing
over lumbar multifidus

DATA ANALYSIS

Data was tabulated on master chart. SPSS software version
19.0 was used to analyze the data. Inter group and intra
group comparisons were done. Following tests were used
Arithmetic Mean, Unpaired t’ tests were used to check the
significant differences between group A and group B Re-

peated measure of ANOVA test was used to see the effect
within the groups. Post hoc turkey test as paired “t” test
was done for within group analysis. Level of significance
selected for the study was p< 0.05

RESULT
PAIN (NPRS)

Within group analysis- Pain was improved (p<0.05) sig-
nificantly on the end of the 5% day post treatment in both
the groups which was maintained till the end of the 10"
day of the treatment.

Between the group analysis- There was non- significant
(p>0.05) difference in term of pain in both the groups at
the end of 5™ day of treatment whereas by the end of 10"
day of treatment group B showed significant (p<0.05) im-
provement than group A.

DISABILITY (ODQ)

Within group analysis- Disability was improved (p<0.05)
significantly on 5% day post treatment in both the groups
which was maintained till the end of the 10" day of the
treatment.

Between the group analysis- There was non- significant
(p>0.05) difference in term of disability in both the groups
at the end of 5" day of treatment whereas by the end of
10™ day of treatment group B showed significant (p<0.05)
improvement than group A.

TABLE 1: COMPARISON OF NPRS AND ODQ BE-

TWEEN GROUP A AND B

t- p- Signifi-

Day Group A Group B value value cance
NPRS1 | 7.00+ 1414 | 6931438 | 0128 | s005 |  Now
significant

NPRS5 | 5.00+1.648 | 447+1.060 | 1051 | 005 |  Now
significant
NPRS10 | 3.93+1.751 | 2.80+1.207 | 2.064 | <0.05 | Significant
Non-

ODQ1 | 50.74+ 20.647 | 43.56+16.661 | 1.048 | >0.05 | .
significant

Non-

ODQ5 | 38.17+ 18.638 | 26.22413.404 | 2017 | 005 | . O
significant
ODQI0 | 27.69+ 18270 | 14.55+5.783 | 2.656 | <0.05 | Significant

GRAPH 1: COMPARISON BETWEEN NPRS AND
ODQ OF GROUP A AND B

B GROUP A
BGROUP B

NPRS1 NPRSS5 NPRS10 ODQ1 ODQS ODQ 10
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DISCUSSION

The result of the study was statistically significant (p<0.05)
improvement in terms of pain (NPRS) and disability
(ODQ) after 10" day of treatment in both the Groups.
Whereas comparing the result obtained between the two
groups, the result of the study showed that EMG biofeed-
back assisted core stability exercises showed significant
(p<0.05) improvement than core stability exercises alone
on day 10" and has an advantage for the treatment of pa-
tients with LBP.

Group B patients were treated with EMG Biofeedback as-
sisted core stability exercise, showed better recovery than
Group A which is supported by the study conducted by
Moritiani and Devries(1979). They hypothesized that use
of biofeedback in recognition of facilitation pattern is re-
sponsible for increasing the work of motor neurons that
helps in improving strength and endurance [8].

Radebold A (2000) stated that to maintain stability of lum-
bar spine, muscle recruitment and timing pattern play an
important role. So in Group B exercises emphasizing on
EMG biofeedback assissted lumbar multifidus contraction
were preferred which proved to yield better results as com-
pared to Group A [9].

Basmajian (1983) has proposed that subjects can control
the discharging and recruitment of motor units using audi-
tory and visual cues [10]. It can be assumed that the visual
cues from the biofeedback unit enabled the group B to con-
sciously and precisely control the exercise at sub maximal
threshold level.

Therefore one can conclude from the work of Basmaji-
an that greater gains in Group B were gained rather than
Group A where biofeedback was not provided.

Group B showed significant decrease in levels of pain. The
possible explanation for this improvement is due to EMG
biofeedback that makes the patient feel more in control
of the pain since there be a way to influence and thus re-
duce the pain levels. EMG biofeedback assisted core stabil-
ity exercise programme strengthen the back muscles thus
reducing the disability percentage. A similar study done
by Ahmed H et al;(2013), on efficacy of electromyography
biofeedback training on trunk stability in chronic low back
pain also showed a significant improvement in endurance
and pain. It thus provides visual feedback to the patient ex-
ercise performance in the form of maximal voluntary con-
traction of para vertebral muscles during exercises [11].

On the other hand Group A also showed significant im-
provement in levels of pain and disability. Core stability
exercise helped patients to reduce pain and disability. The
mechanism behind decrease in % of disability was reduc-
tion of pain and improvement in the ADL component thus
increases in activity. There was another similar study done
to by Inani SB et al.(2013), on effect of core stabilization
versus conventional exercises on pain and functional status
in non-specific LBP patients explaining the same cause for
improvement [12].

Core stability exercises have beneficial effect in both the
groups by reducing pain and disability of patients with low
back pain as the segmental muscles were worked out [13].

Khan S et al. (2013), concluded that the addition of SWD
along with exercises improves the symptoms of chronic
LBP [14]. Another reason for the reduction in pain and
disability in both group can be due to the application of
SWD. Continuous SWD increases the thermal heating ef-
fects, increased collagen extensibility, increased nociocep-
tive threshold acceleration of enzymatic activity, changes
in muscle strength [15].

In a study Ahmed ET (2013) concluded that interferential
currents have an effective result in treating LBP [16]. The
advantage of IFC is that it generates low frequency current
deep in the area of treatment this as supposed to provide
effective relief for patients with pain [17].

Another mechanism that helped reduction of pain and dis-
ability in both the groups was lumbar traction. Its mecha-
nism is to reduce pain and muscle spasm and relieve pres-
sure on tissues and increase peripheral circulation [18].

CONCLUSION

It can be concluded from the result of the study that for
treating patients suffering from LBP dealing with pain and
disability, EMG biofeedback assisted core stability exercis-
es are more beneficial than core stability exercises alone.

REFERENCES

[1] Manchikanti L. Epidemiology of low back pain. Pain
Physician. 2000;3(2):167-92.

[2] Punnett L, Pruss-Utun A, Nelson DI, Fingerhut MA,
Leigh J, Phillip S. Estimating the global burden of low
back pain attributable to combined occupational expo-
sures. Am J Ind Med. 2005 Dec;48(6):459-69.

[3] Sharma S, Singh R, Sharma AK, Mittal R, 2003. In-
cidence of low back pain in workage adults in rural
North India. Indian ] Med Sci. 2003 Apr;57(4):145-7.

[4] Richardson CA, Jull GA, Hodges P Hides. Therapeutic
sciences for spinal segmental stabilization in low back
pain scientific basis and clinical approach. Edinburg,
Churchill Livingstone.1999; 61-76.

[5] Akuthota V, Ferreiro A, Moore T. Core stability exercise
principles. Curr Sports Med Rep. 2008 Feb;7(1):39-44.

[6] Waldhelm A. Assessment of core stability: developing
practical models. A dissertation submitted to graduate
faculty of the Louisiana state. 2011; etd.Isu.edu/docs/
available/etd-04262011-110012/unrestricted/Wald-
helmDiss.pdf.

[7] Moftroid MT. Endurance of trunk muscles in persons
with chronic low back pain: assessment, performance,
and training. ] Rehabil Res Dev. 1997 Oct;34(4):440-7.

[8] Mortiani T, Devries H. A neural factor in hypertrophy
in the time course of muscle strength gain. Am J Phys
Med. 1979 Jun;58(3):115-30.

[9] Rabebold A, Cholwicki J, Panjabi MM ,2000, ‘Muscle
response pattern to sudden trunk loading in healthy
individuals and in patients with chronic low back pain’
Spine, vol.25, pp.947-54

Int ] Physiother 2016; 3(3)

Page | 379




[10] Basmajian JV. Biofeedback: Principles and Practice
for clinicians. 2" edition; 1983.

[11] Ahmed H, Igbal A, Shaphe MA. Efficacy of EMG bio-
feedback training on trunk stability in chronic low
back pain. Indian Journal Of Physiotherapy and Oc-
cupational Therapy. 7(3):81-86.

[12] Inani SB, Selkar SP. Effect of core stabilization exer-
cises versus conventional exercises on pain and func-
tional status in patients with non-specific low back
pain: a randomized clinical trial. ] Back Musculoskel-
et Rehabil. 2013;26(1):37-43.

[13] Paris SV. Physical signs of instability. Spine (Phila Pa
1976). 1985 Apr;10(3):277-9.

[14] Khan S, Shamsi S, Abdelkader S. Comparative study
of shortwave diathermy and exercise together and ex-
ercise alone in the management of chronic back pain.
Int ] Health Sci Res. 2013; 3(9): 7-13.

[15] Cameroon MH. Physical agents in rehabilitation from
research of practice. 4" edition; 2012.

[ Al Ahmed EFT Milchled E Maavah Amr A Ahdel.

| Citation

Kaur, G., & Kumar, P. (2016). COMPARE THE EFFECTIVENESS OF EMG BIOFEEDBACK ASSISSTED CORE STA-
BILITY EXERCISES VERSUS CORE STABILITY EXERCISES ALONE ON PAIN AND DISABILITY IN PATIENTS
x\WITH LOW BACK PAIN. International Journal of Physiotherapy, 3(3), 376-380. )

[17] Geottery C. Goats. Interferential current therapy. Br. .
Sp. Med.1990;24:87-92.

[18] Krause M, Refshauge KM, Dessen M, Boland R. Lum-
bar spine traction, evaluation of effects and recom-
mended application for treatment. Man Ther. 2000;
5(2):72-81.

~

Int ] Physiother 2016; 3(3) Page | 380




