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AIMS: To investigate the effects of Yoga on improving low back stability (threshold of stability, 

and mean total velocity of center of pressure), trunk strength (isometric strength in extension and 

flexion), and back endurance (isometric endurance in extension, flexion, and side laterals). 
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Introduction 

1.1 Background and Significance 

Low Back Pain (LBP) disables around 5 million Americans every year and results in about $100 

Billion in direct and indirect costs related to LBP treatments (National Health Interview Survey, 

2007, Springen, 2008). After the first episode of low back pain, about 25% of patients have a 

recurrence within the next year (Stanton et al., 2008). In addition to their pain, these patients’ 

health problems typically include reduced physical function and psychological distress (Bogduk 

et al., 2004). Despite the availability of a variety of treatments for low back injuries, such as 

exercise, medications, and spinal manipulation, most treatments have shown mixed evidence in 

terms of a significant reduction in pain symptoms and disability (Bogduk et al., 2004). In an 
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effort to reduce work related injury, and promote health and wellness within the workforce, 

many of the nation's largest employers (i.e., workforce of 750+ employees) incorporate health 

promotion programs; about 65% of these employers have full or part-time employees that are 

responsible for such programs / activities within a company (Linnan et al., 2004). Considering 

the economic and social effects of low back pain, appropriate management is necessary. As such, 

there is not only a need to further investigate the existing treatments and pathology of low back 

pain but to also examine alternate LBP treatment modalities as some may act as a proactive step 

to help prevent LBP and the associated impact of its prevalence. Currently, about 17% of 

Americans who experience back pain have sought forms of complementary alternative medicine 

(CAM) within which Yoga is ranked as one of the top 10 CAM modalities (National Health 

Interview Survey, 2008). About 6.1% or 13 million adults in America practiced Yoga in 2007. 

While Yoga has been adopted by many as a form of CAM, and even adopted in some employer-

based health promotion programs, empirical evidence is lacking in regards to its viability to 

reduce injury risk. 

METHODS: A pretest posttest control group experimental design was used. Sixteen 

participants, 10 females and 6 males, without a history of low back pain, and no prior experience 

of Yoga, were recruited. Yoga participants were recruited following registration in a yoga class; 

the control subjects were selected and recruited selectively in order to match the stature and body 

mass of the Yoga participant pool. Performance was measured prior to the beginning of Yoga 

exercises and 7 weeks later for both the groups. 

RESULTS: Contrary to the control group, the Yoga group significantly improved in terms of 

low back stability (decrease in threshold of stability by ~19%) and sway parameters (decrease in 

mean total velocity of COP by ~17%). 

CONCLUSIONS: The results of the study demonstrate the positive effects of a 7 week Yoga 

intervention on Stability of the lower back, measured in terms of TOS and mean total velocity of 

center of Pressure. The study also found that the improvement in low back stability does not 

require higher endurance and strength and thus suggests that a Yoga intervention improves the 

neuromuscular control and proprioception of the lower back to bring about an improvement in 

the stability. Based on the current study results, Yoga appears to be a beneficial proactive and/or 

rehabilitative modality. It is a low cost intervention that could be easily implemented within a 

fitness program in occupational settings, helping employees improve lower back health and 
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assisting in the prevention of occupationally related injuries. However, it is warranted that future 

research be focused on measuring neuromuscular differences after a Yoga intervention, over a 

greater exposure period, using a larger sample, to quantify its prophylactic and therapeutic value, 

if  possible. 

References: 

Andersson, E.A., et al., 1996. EMG activities of the quadratus lumborum and erector spine 

muscles during flexion relaxation and other motor tasks. Clin. Biomech. (Bristol, Avon) 

11 (7), 

392-400. 

Akuthota, V. A. Ferreiro, T. Moore, and M. Fredericson. 2008. Core stability exercise principles. 

Curr. Sports med. Rep., vol. 7, no. 1, pp. 39-44. 

Bastille J.V., Gill-Body K.M. 2004. A Yoga-Based Exercise Program for People with Chronic 

Poststroke Hemiparesis. Physical Therapy January vol. 84 no. 1 33-48 

Behn D.G., Kenneth A., Curnew R. S., Muscle force and activation under stable and unstable 

conditions. J. Strength Cond. Res. 3:416–422. 2002 

Benson, H. (2000). The relaxation response. New York: Benson, Herbert; Beary, John F.; Carol, 

Mark P. 

Biering-Sorensen F., 1984. Physical Measurements as risk indicators for low back trouble over 

a one-year period. Spine, 9:106-119 

Bogduk N.., 2004. Management of chronic low back pain. Med J Aust. 180: 79-83. [PMID: 

14723591] 

Brochu, M., Savage, P., Lee, M., Dee, J., Cress, M., Poehlman, E., Tischler, M. & Ades, P. 

2002. Effects of resistance training on physical function in older disabled women with 

coronary 

heart disease. Journal of Applied Physiology, 92, 672-678. 

Callaghan, J.P., McGill S.M. 2001. Low back joint loading and kinematics during standing and 

unsupported sitting. Er- gonomics 44:280–294. 

Callaghan J.P. and McGill S.M. 2001. Intervertebral disc herniation: Studies on a porcine model 

exposed to highly repetitive flexion / extension motion with compressive force. 

Clin.Biomech; 

16:28-37. 



SRJIS/BIMONTHLY/ MR.AJAY KUMAR (2680-2686) 

  

AUG-SEPT, 2015, VOL. 2/11                                    www.srjis.com  Page 2683 
 

Carter M., Beam W.C., McMahan S. G., Barr M. I., Brown L.E. 2006. The effects of stability 

ball 

training on spinal stability in sedentary individuals. Journal of strength and conditioning 

research, 2006, 20(2), 429–435 

Cholewicki, J., Panjabi, M.M., Khachatryan, A., 1997. Stabilizing function of trunk 

flexorextensor 

muscles around a neutral spine posture. Spine 22 (19), 2207-2212. 

Cholewicki J., Juluru K., McGill S.M. 1999. Intra-abdominal pressure mechanism for stabilizing 

the lumbar spine. Journal of Biomechanics. Volume 32, Issue 1, January, Pages 13-17 

Coldwells, A., Atkinson, G., Reilly, T. 1994. Sources of variation in back and leg dynamometry. 

Ergonomics 37 (1), 79–86. 

Collins JJ, De Luca CJ (1993) Open-loop and closed-loop control of posture: a random-walk 

analysis of center-of-pressure trajectories. Exp Brain Res 95: 308-318 

! 39! 

Essendrop M., Schibye B., Hansen K. 2001. Reliability of isometric muscle strength tests for the 

trunk, hands and shoulders. International Journal of Industrial Ergonomics; 28: 379–387 

Fergusen S. A, Marras W. S, Burr D. L, Davis K. G, Gupta P. 2004. Differences in motor 

recruitment and resulting kinematics between low back pain patients and asymptomatic 

participants during lifting exertions. Clinical Biomechanics 19:992–999 

Franklin, T.C. and Granata, K.P., 2007. Role of reflex gain and reflex delay in spinal stability – 

A 

dynamic simulation. Journal of Biomechanics, 40, 1762–1767. 

Galantino M. L., Bzdewka T. M., Eissler-Russo J. L. et al., 2004. The impact of modified hatha 

Yoga on low back pain: A pilot study. Alt. Therapies: 10(2): 56:59 

Garfinkel M. S., Schumacher H, Husain A, Levy M, Reshetar R. A. 1994. Evaluation of a Yoga 

based regimen for treatment of osteoarthritis of the hands. J Rheumatol; 21:2341–3. 

Garfinkel M. S., Singhal A, Katz W. A., Allan D. A., Reshetar R, Schumacher H. 1998. 

Yogabased 

intervention for carpal tunnel syndrome: a randomized trial. J Am Med Assoc; 280:1601– 

3. 

Gauchard G.C., Jeandel C., Tessier A., Perrin P. P., 1999. Beneficial effect of proprioceptive 



SRJIS/BIMONTHLY/ MR.AJAY KUMAR (2680-2686) 

  

AUG-SEPT, 2015, VOL. 2/11                                    www.srjis.com  Page 2684 
 

physical activities on balance control in elderly human subjects. Neuroscience Letters. 

Volume 

273, Issue 2, Pages 81-84 

Granata KP, England SA. 2006. Stability of dynamic trunk movement. Spine 31: E271-276 

Granata K.P., Gottipati P. 2008. Fatigue influences the dynamic stability of the torso. 

Ergonomics : Vol. 51, August, No. 8,1258–127 

Graves J. E., Carpenter D. M., Jones A., Fulton M. N. 1990. Quantitative Assesment of Full 

Range-of-Motion Iometric Lumbar Extension Strength. Spine: Vol 15, No. 4 

Gruther W., Wick F., Paul B., Leitner C., Posch M., Matzner M., Crevenna R., Ebenbichler G. 

2009. Diagnostic accuracy and Reliability of Muscle Strength and Endurance 

Measurements In 

Patients with Chronic Low Back Pain. J Rehabil Med; 41: 613–619 

Hagbarth, K.E., Bongiovanni, L.G., and Nordin, M., 1995. Reduced servo-control of fatigued 

human finger extensor and flexor muscles. Journal of Physiology, 485, 865–872. 

Hamberg-van Reenen, H.H., 2007. A systematic review of the relation between physical 

capacity and future low back and neck/shoulder pain. Pain 130 (1-2), 93-107. 

Hendershot B., Bazgari B., Muslim K., Toosizadeh N., Nussbaum M. A., Madigan M. L., 2011. 

Disturbance and recovery of trunk stiffness and reflexive muscle responses following 

prolonged 

trunk flexion: Influences of flexion angle and duration. Clinical Biomechanics 26:250–

256 

Hides J. A., Richardson C. A., Jull G. A. 1996. Multifidus muscle recovery is not automatic after 

resolution of acute, first episode low back pain. Spine; 21: 2763-2769. 

! 40! 

Hodges P.W., Richardson C.A., 1996. Inefficient muscular stabilization of the lumbar spine 

associated with low back pain. A motor control evaluation of transverse abdominis. 

Spine, 21: 

2640-2650. 

Hotobagyi, T., Lambert, N.J., and Kroll, W.P., 1991. Voluntary and reflex responses to fatigue 

with stretch-shortening exercise. Canadian Journal of Sport Sciences, 16, 142–150. 

Iyengar, B. (2005). Light on life. New York: Rodale, Inc. 



SRJIS/BIMONTHLY/ MR.AJAY KUMAR (2680-2686) 

  

AUG-SEPT, 2015, VOL. 2/11                                    www.srjis.com  Page 2685 
 

Jacobs BP, Mehling W, Avins AL, Goldberg HA, Acree M, Lasater JH, Cole RJ, Riley DS, 

Maurer S. 2004. Feasibility of conducting a clinical trial on hatha yoga for chronic low back 

pain: 

methodological lessons. Altern Ther Health Med;10:80–3. 

Kava K. S., Larson C. A., Stiller C. H., Maher S. F. 2010. Trunk endurance exercise and the 

effect on instrumental performance: a preliminary study comparing Pilates exercise and a 

trunk 

and proximal upper extremity endurance exercise program. Special Issue Music and 

Health; 

3(1):1!30 

Kimberly A. W., Petronis J, Smith D, Goodrich D, Wu J, Ravi N, Doyle R, Juckett G, Kolan M, 

Gross R, Steinberg L. 2005. Effect of Iyengar Yoga therapy for chronic low back pain. J. Pain 

115:107–117. 

Lederman, R. 2003. Neuromuscular and musculoskeletal problems in instrumental musicians. 

Muscle Nerve, 27, 549!561. 

Leetun, D., Ireland, M., Willson, J., Ballantyne, B., & Davis, I. 2004. Core stability measures as 

risk factors for lower extremity injury in athletes. Medicine & Science in Sports & 

Exercise, 

36(6), 926!934. 

Linnan et al., 2004. Results of the 2004 National Worksite Health Promotion Survey. American 

Journal of Public Health, in press. 

Ludmila M. C., Reynolds K. L., Winter C., Paolone V., Jones M. T., (2003). Effects of 

Physioball 

and Conventional Floor Exercises on Early Phase Adaptations in Back and Abdominal 

Core Stability and Balance in Women. Journal of Strength and Conditioning Research. 

17(4), 721– 725 

Marras W.S., Davis K.G., Allread W.G., Maronitis A.B., and Alread. 2002. The influence of 

psychosocial stress, gender, and personality on mechanical loading of the lumbar spine. 

Spine; 

25:3045-54 

McGill S. M. 1997. Biomechanics of Low Back Injury: Implications on current Practice and the 



SRJIS/BIMONTHLY/ MR.AJAY KUMAR (2680-2686) 

  

AUG-SEPT, 2015, VOL. 2/11                                    www.srjis.com  Page 2686 
 

Clinic. Journal of Biomechanics, 30: 456-475. 

McGill S. M., 2001. Low Back Stability: From formal description to issues for performance and 

rehabilitation. Exercise Sports Science Rev. 29: 26-31 

McGill S.M. 2007. Low Back Disorders (2nd ed.). USA: Human Kinetics 


