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INTRODUCTION 
The core can be depicted as a “muscular box” where anterior part is 
covered by the abdominals, paraspinals and gluteals cover from 
posteriorly, the diaphragm acts as roof and the base is covered by 

1,2pelvic oor and hip girdle musculature. 
              
There are in total twenty-nine pairs of muscles within this box that 
together contributes by stabilizing the spine, pelvis, and kinetic chain 
during functional activities. The absence of these muscles make the 
spine unstable which makes it less compatible to bear the upper body 
weight as its ability to bear compressive forces become as little as 

1,390N.  This can be prevented if this whole system works properly by 
distributing and generating the force, leading to least compressive, 

1,4translational, or shearing forces at the joints. 

The trunk muscles are divided as either global or local muscles which 
include rectus abdominis or external oblique and local muscles which 

5include transversus abdominis and lumbar multidus.  The global 
muscles help in producing torque and transferring load in between 
thoracic cage and the pelvis, whereas local muscles are involved in 
providing segmental stability of the lumbar spine during body 
movement as a whole and help in postural adjustments. Thus, it is 

6,7important to work on the local muscles. 

Non specic low back pain occurs in majority of cases which is not due 
to any particular reason and is because of abdominal mechanical stress 
such as manual handling activities and sports activities or it may be due 
to psychological stress causing activities such as unsatisfactory job 
prole or excessive cognitive demands or it may be develop 

8,9instinctively.  The decrease strength in supercial trunk muscles 
along with abdominal muscles, or insufcient control from multidus 
and transverse abdominis are among the leading causes to low back 

10pain.

Physiotherapists are involved in the work-related musculoskeletal 
disorders due to their nature of work. They work in sectors such as 
teaching, hospitals, and rehabilitation centres and, so on. They are 
involved in activities which require them to lift patients, handle and 
transfer the dependent patients that are admitted in ICU and wards in 
hospital setting etc. All this impose a high risk of developing acute and 

11,12,13chronic musculoskeletal disorders. 

Core stability plays an important key role in cases of instability of 
spine. It can be dened as the ability of the body to control full range of 
motion of a joint thus preventing deformities, neurological problems 
and pain. It refers to strengthening of muscles around the spine and 

14,15abdomen. 

Core stabilization exercise is a type of rehabilitation and retraining of 
the core stabilizers of lumbar spine i.e. transverse abdominis and 
multidus, to enhance the stability around the neutral zone. They 

14,15majorly contribute to enhance strength and stamina.

Considering the results in performed studies on effects of core 
stabilization exercises on strength and endurance of abdominal 
muscles, the motive of this study is to see the effects of 4 weeks of core 
stabilization exercises among the clinical physiotherapists as they are 
dynamically active.

METHODOLOGY:
Participants:
This experimental study was conducted in New Delhi at 3 clinical 
settings namely, A+OSM, Hauz Khas; Blessings Physiotherapy 
Clinic, Defence Colony; and Care 4 U wellness, East of Kailash with 
Chattanooga stabilizer pressure biofeedback and Swiss ball. A total of 
30 clinical physiotherapists (both male and female) were selected aged 
25-40 years and having normal BMI of 18.5-24.9. Physiotherapists 
with diagnosed mechanical low back pain, having VAS score of 5 or 

5below and who had clinical working experience of 1 year or more.  The 
subjects were excluded if they had any previous or current experience 
in core strengthening, subjects with acute or chronic low back pain, 
pregnant females, osteoporosis, spinal tumors, etc., history of 
lumbar/abdominal surgery, any known neuromuscular disorders, any 
cardiovascular or respiratory disorders, subjects who are in regular 
tness program, history of fracture (spine, rib), any other systemic 

12illness, spinal or disc pathologies.  The participants were thoroughly 
informed about this study and an informed consent was obtained prior 
to start of the protocol.

Procedure:
A total of 30 participants were taken and the core strength was 
measured using the “drawing in maneuver” in prone position with the 
Chhattanooga Stabilizer pressure biofeedback. It was placed under the 
navel and the cuff was inated upto 70mmHg until there was a 
decrease of 10mmHg. The subjects performed this in 3 sets for 10sec 
each. Also, the endurance was assessed using the same maneuver 
where subjects were asked to perform the maneuver for maximum 

5duration. 

The strength was also assessed using the double leg lowering test 
(DLLT) where the cuff was placed and inated up to 40mmHg and the 
subjects were asked to slowly bring their legs down from 90 degrees 
till they lose control of the posterior pelvic tilt or a decrease of 

1610mmHg in the manometer. 

Also, the intensity of non specic low back pain was the other factor 
which was assessed using the VAS scale and ODI questionnaire where 
the total scoring was evaluated out of 50 and the percentage was 

17calculated in the latter one. 
After assessing the two variables, they were prescribed a 4-week of 

18core stabilization exercise program. 

Assessments: 
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ABSTRACT
A total of 30 clinical physiotherapists were included in this study. Subjects were selected according to the inclusion and exclusion criteria, and 
informed consent was taken, and they were prescribed a core stabilization exercise protocol for 4 weeks to be done 3 days in each week on alternate 
days. Strength, endurance and intensity of low back pain were assessed before and after the intervention. This study concluded that core 
stabilization exercises are effective in improving the strength and endurance of abdominal muscles among clinical physiotherapists 
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The outcome variables were measured before the treatment session 
and after the 4 week of exercise protocol. The strength and endurance 
were assessed using the Chattanooga pressure cuff biofeedback and 
DLL test was another factor used to assess the strength to create more 
validity. ODI questionnaire and VAS scale were used to measure the 
intensity of non specic low back pain. 

DATA ANALYSIS
MS Excel 2013 (15.0.4420.1017) was used to analyze the data. The 
measurements for strength, endurance and intensity of low back pain 
before and after the exercise protocol were compared using the paired 
t-test.

RESULTS:
A total of 30 clinical physiotherapists participated in this study that had 
a work experience for more than 1 year in this work eld. Result 
showed a signicant improvement in strength and endurance of 
abdominal muscles. Both the variables showed improvement to almost 
twice the pre intervention value.

Table 1:

Pre and post intervention values 

Figure1:

Comparison of strength values pre and post intervention

Figure2:

Comparison of endurance values pre and post the intervention

DISCUSSION:
The study in the recent times has shown improvement in strength and 
endurance after a minimum of 6 weeks of intervention. Whereas, in 
this study, both the variables showed signicant improvement after a 4 
week of core stabilization exercise protocol. In a study done by D. 

(1)Malarvizhi et al (2017)  on 210 clinical physiotherapists showed that 
They are prone to musculoskeletal disorders due to their work prole 
which included lifting heavy patients, handling and transferring them. 
All of this contributes to low back pain.

18In the study done by Rajan Balakrishnan  et al (2016) showed that the 
performance on Swiss ball leads to greater activation of muscles as 
compared to stable surface. Hence, this study shows that a 4-week of 
protocol is signicant in improving the core strength and endurance.

19Also, in one of the studies done by Sobhy M Aly (2017)  concluded 
that core stability exercises are benecial in improving the strength and 
endurance of trunk muscles when compared to dynamic strengthening 
exercise program in subjects with low back pain.

This study assessed the core strength and endurance among clinical 
physiotherapists which showed poor results. Hence, a protocol was 
designed for 4 weeks after which they showed encouraging and drastic 
improvement.  Considering the values of post intervention, the mean 
strength reached to 8 which initially was 3.83. Similarly, the mean 
endurance reached to 47.6 which initially was 22.63. Thus, the result 
shows that the core stability exercise protocol helped in improving the 

strength and endurance of abdominal muscles' to almost twice when 
compared to pre intervention values.

After the completion of this exercise protocol, they also reported 
decrease in their low back pain and thus, making them more aware of 
their postures especially during working hours.

In conclusion, we can say that 4 weeks of core stabilization exercise 
protocol shows signicant improvement in both strength and 
endurance of abdominal muscles.

LIMITATIONS:
1. The sample size taken was small.
2.There is no separation done between male and female 
physiotherapists.
3. There was no quantitative comparison done to nd out the effect of 
each exercise on isolated muscles to acknowledge which exercise 
gives better results in improving the strength and endurance.
4. The compressive & shear loading weren't measured on the spine 
during the task.

ACKNOWLEDGEMENT:
Firstly, I would like to thank Dr. Jaya S. Radhwani (PT) and Dr. 
Gautam Gupta (PT) at A+ Orthopaedic and Sports Med Center, 
Safdarjung Development Area, Hauz Khas, New Delhi- 110016 for 
their constant support, motivation & guidance throughout the research 
work. And also, I am grateful to all the other physiotherapists who took 
out time and participated.

REFERENCES:
[1] Venu Akuthota et al. Core stability exercise principles.Curr. Sports.2008. Med. Rep., 

Vol. 7, No. 1, pp. 39Y44.
[2]  Richardson, C. et al.Therapeutic exercise for spinal segmental stabilization in low back 

pain: Scientic Basis and Clinical Approach. Edinburgh, NY: Chirchill Livington.1999
[3]  Crisco, J.J., M.M. Panjabi, I. Yamamoto, and T.R. Oxland. Stability of the human 

ligamentous lumbar spine. Part II: experiment. Clin. Biomech. 7:27-32, 
1992.ligamentous lumbar spine. Part II: experiment. Clin. Biomech. 7:27-32, 1992.

[4]  Fredericson. M., and T. Moore. Muscular balance, core stability, and injury prevention 
for middle and long-distance runners. Phys. Med. Rehab. Clin. N. Am. 16:669-689, 
2005.

[5]  Sheshna rathod, hemal paneri, desha solanki. A study to measure the endurance capacity 
of transversus abdominis in normal individuals. Indian J Physiother Occup Ther. Vol. 9, 
issue 1, 2015

[6]  Cholewicki J, Panjabi MM, Khachatryan A. Stabilizing `function of trunk exor 
–extensor muscles around a neutral spine posture. Spine; 22:2207-2212, 1997

[7] Imai A, Kaneoka K, Okubo Y, Shiina I, Tatsumura M, Izumi S, et al. Trunk muscle 
activity during lumbar stabilization exercises on both a stable and unstable surface. J 
Orthop Sports Phys Ther.,40 (6) ; 369-375, 2010

[8]  Bala, K., Gakhar, M. and Jagga V. Effect of endurance training of trunk extensor muscles 
on pain and endurance in patients with sub acute nonspecic low bachache. Journal of 
exercise science and physiotherapy, vol. 8, no. 2: 82-86, 2012

[9] Vanrhijn, L.W., Peter, M.L., Kuiper, H. Lumbar extensor training in low back pain 
management. Datawyse Maastricht; 10-23, 1993.

[10]  Rozenberg S. Chronic low back pain: denition and treatment. 58(3): 265-72, 2008
[11]  D. Malarvizhi, M. Kishore Kumar, V.P.R. Sivakumar. Prevalence of work-related 

musculoskeletal disorders among clinical and teaching physiotherapists- An 
observational study. Int J. Physiother. Vol 4(2), 86-92, April 2017.

[12]  Bork BE, Cook TM, Rosecrane JC, Engelhardt KA, Thomason MEJ, Wauford IJ, 
WorlyRK. Work related musculoskeletal disorders among physical therapists. Phys 
Ther. 76(8): 827-35, 1996

[13]  Ashfag m. kanwal S. Prevalance of work related musculoskeletal disorders among 
physical therapists working in Rawalpindi/Islamabad JRCDS. 1(2): 6-11, 2013

[14] Gauri Shankar et al. Effect of core stabilization exercise in improving trunk endurance. 
Int J Health Sci Res. Oct. Vol. 01; Issue 01, 2011

[15] Gauri Shankar, Vinod Chaurasia. Comparative Study of Core Stability Exercise with 
Swiss ball in improving trunk endurance. International Journal of Health Sciences & 
Research (www.ijhsr.org) 56 Vol.2; Issue: 5; August 2012

[16]  Chad M. Zannotti et al. Kinematics of the Double-Leg-Lowering Test for Abdominal 
Muscle Strength. J Orthop Sports Phys Ther 2002.32:432-436.

[17] Jeremy C.T. Fairbank, Paul B.Pynsent. The oswestry disability index. SPINE Volume 
25, Number 22, pp 2940-2953

[18] Rajan balakrishnan et al. Effectiveness of the core stabilization exercise on oor and 
swiss ball on individual with non-specic low back pain. International journal of 
Physical Education, Sports and Health 2016; 3(1):347-356.

[19] Sobhy M Aly. Trunk muscles' response to core stability exercises in patients with chronic 
low back pain: A randomized controlled trial. International Journal of Physiotherapy and 
Research, Int J Physiother Res 2017, Vol 5(1):1836-45.ISSN2321-1822. 

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

Column 1 Pre Post 

Strength 3.83 8

Endurance 22.63 47.6
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