rnal of
Jou

er
l Th apy
ca

P
ga & hysi
Yo

ISSN: 2157-7595

Journal of Yoga & Physical Therapy

Research
Article
Short
Communication

Watson and McPherson, J Yoga Phys Ther 2013, 3:4
DOI: 10.4172/2157-7595.1000147

Open
OpenAccess
Access

Getting off the Mat: Lumbar Stabilization Training in Standing Using Ultrasound
Imaging
Todd Watson* and Sue McPherson

Department of Physical Therapy, Western Carolina University, USA

The abdominal drawing-in maneuver (ADIM) has been explained
as the optimal method for activation of the transverses abdominus (TrA)
muscle[1], whose importance in controlling motion (stabilizing) of the
lumbar spine is well-known[2,3].The ADIM is boilerplate physiotherapy
exercise in a traditional stabilization program for low back pain (LBP)
patientsand is often one of the first exercises instructed to patients in
a lumbar stabilization exercise programprior to exercise progression
in non-weight bearing and then in weight bearing[4].Biofeedback has
been recommended for low back pain patients with impaired activation
of the TrA[5-7].Ultrasound imaging (USI) visualizes the “corset-like
action” or lateral sliding and thickening of the TrA muscle during
activation of TrA[8].With USI utilization in physiotherapist practice,
patients are able to see changes in their TrA cross-sectional area, and
clinicians are able to assess the muscle recruitment pattern[9].The USI
visualization is important for us, because in our experience many clients
initially believe they are proficient with “core activation” - until they are
able visualize their incorrect muscle activation pattern. This training of
the TrA has been shown to improve pain and function in patients with
chronic LBP[10-12].The success of ADIM training programs in healthy
adult populations during functional loaded tasks has developed since
such exercising may also lead to injury prevention of LBP[6]. Acquiring
correct lumbar stabilization is typically verified by eliminating the visual
USI feedback while doing the same exercise maneuvers to evaluateskill
retention, or another task to assess skill transfer.
Historically, supine hook lying postures and exercises were chosen
for initial spinal position during ADIM training and skill acquisition.
This was so as to enhance ease of performance and acquisition.
However, both the TrA and the internal oblique muscles are noted to
increase in thickness in response to the weight-bearing tasks over nonweight bearing tasks[13].
Recently, a number of studies have begun to examine USI training
of subjects acquiring ADIM proficiency during performance of upright
standing, functional tasks so as to provide in situ training for those
postures typically involved in injury to the lumbar spine.Performance
reproducibility has been established for an entire experimental protocol
involving USI measurements of TrA activation during loaded standing
and functional activities[14].Additionally, acceptable reliability has
been shown for USI measurement of TrA muscle thickness, and
thickness changes taken during loaded and functional activities[15].
This is important as reliable USI measures of TrA muscle thickness
changes meet the continuing necessity for clinicians' knowledge of
correct and appropriately intense muscle activation in the clinical
setting to assist progression of lumbar stabilization exercises.
Considering that adults on a daily basis typically perform tasks
such as an extended forward reach with a weighted object, which proves
to be problematic to those with clinical lumbar instability, we included
this task in our recent experimental protocol of ADIM acquisition in
healthy subjects[16].Minimal time was required for the ADIM training,
and the ADIM technique, taught in the supine position, translated into
use of this technique during upright loaded functional tasks (e.g. lifting
a weighted box, holding a weighted object with arms extended) for
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at least five months without any monitoring of compliance. In terms
of cost effective injury prevention strategies, it seems that our ADIM
program is viable.Injury prevention training in this area will continue
to grow, along with advances in the quality of USI equipment in terms of
portability, cost, user software, and quality of images. For example, USI
software is now providing higher-quality resolutions of images of TrA
muscle activation in real time and easier retrieval of past performances.
These images provide a wide array of various forms of augmented
feedback. The client views the thickening of his/her TrA during or
immediately following performances of functional tasks, and the
therapist tells the client the number of successful TrA contractions
following performance of the tasks. USI also contributes to goal setting
whereby the client and therapist collaborate on strategies to increase
TrA thickness while viewing and not viewing the visual display of his/
her TrA.Additionally, both goal setting and augmented feedback may
be combined. Here for example, the client is provided with a goal to
increase TrA contraction by a specific amount and estimates whether or
not this goal was met following task performances.Taken together, these
tactics may expedite motor learning and facilitate clinical outcomes.
Based on our findings of upright training of ADIM in healthy
subjects, we recommend moving beyond the traditional non-weight
bearing initialization of stabilization exercises as soon as possible for
the patient; commencing an upright stabilization, functional activity
approach as soon as symptoms allow for LBP stabilization patients.
We expectboth rehabilitation and injury prevention programs
to grow in their use of USI as feedback, albeit slowly as current use
in physiotherapy remains relatively small[17].Also, we found those
individuals to be highly motivated to learn how to activate their TrA
muscle during tasks, because TrA muscle feedback via USI was new and
challenging to them, akin to video game play.Notably, the application
of motor learning principles and use of retention and transfer of
learning testing will be vital in design and analysis when creating injury
prevention programs for healthy adults[18,19].
Finally, we believe training programs that adhere to motor
learning principles may help to alleviate compliance issues if enough
task appropriate practice is incorporated in training and community
programs. This will help to ensure clients reach the point where ADIM
technique is incorporated automatically in their activities of daily living.

*Corresponding author: ToddWatson, Professor of Physical Therapy,Department
of Physical Therapy, Western Carolina University, USA, Tel:828-227-2126; E-mail:
twatson@email.wcu.edu
Received August 15, 2013; Accepted December 09, 2013; Published December
12, 2013
Citation: Watson T, McPherson S (2013) Getting off the Mat: Lumbar Stabilization
Training in Standing Using Ultrasound Imaging. J Yoga Phys Ther 3: 147.
doi:10.4172/2157-7595.1000147
Copyright: © 2013 Watson T, et al. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

Volume 3 • Issue 4 • 1000147

Citation: Watson T, McPherson S (2013) Getting off the Mat: Lumbar Stabilization Training in Standing Using Ultrasound Imaging. J Yoga Phys Ther
3: 147. doi:10.4172/2157-7595.1000147

Page 2 of 2
References
1. Urquhart DM, Hodges PW, Allen TJ, Story IH (2005) Abdominal muscle
recruitment during a range of voluntary exercises. Man Ther 10: 144-153.
2. Hodges P, Kaigle Holm A, Holm S, Ekstrom L, et al. (2003) Intervertebral
stiffness of the spine is increased by evoked contraction of transversus
abdominis and the diaphragm: in vivo porcine studies. Spine 28: 2594-2601.

11. Hides JA, Richardson CA, Jull GA (1996) Multifidus muscle recovery is not
automatic after resolution of acute, first-episode low back pain. Spine 21: 27632769.
12. O'Sullivan P, Twomey L, Allison G, Sinclair J, Miller K (1997) Altered patterns
of abdominal muscle activation in patients with chronic low back pain. Aust J
Physiother 43: 91-98.

3. Hodges PW, Sapsford R, Pengel LH (2007) Postural and respiratory functions
of the pelvic floor muscles. Neurourol Urodyn 26: 362-371.

13. Hides JA, Wong I, Wilson SJ, Belavy DL, Richardson CA (2007) Assessment
of abdominal muscle function during a simulated unilateral weight-bearing task
using ultrasound imaging. J Orthop Sports Phys Ther 37: 467-471.

4. Richardson C, Hodges P, Hides J (2004) Therapeutic Exercise for Lumbopelvic
Stabilization: A Motor Control Approach for the Treatment and Prevention of
Low Back Pain. Edingurgh, Churchill Livingstone, Australia.

14. McPherson SL, Watson T (2012) Reproducibility of ultrasound measurement of
transversus abdominis during loaded, functional tasks in asymptomatic young
adults. PM R 4: 402-412.

5. Henry SM, Westervelt KC (2005) The use of real-time ultrasound feedback in
teaching abdominal hollowing exercises to healthy subjects. J Orthop Sports
Phys Ther 35: 338-345.

15. Watson T, McPherson S, Fleeman S (2011) Ultrasound measurement of
transversus abdominis during loaded, functional tasks in asymptomatic
individuals: rater reliability. PM R 3: 697-705.

6. Anderson Worth SG, Henry SM, Bunn JY (2007) Real-time ultrasound
feedback and abdominal hollowing exercises for people with low back pain. NZ
J Physiother 35: 4-11.

16. McPherson SL, Watson T (2013) Training of transversus abdominis activation
in supine with ultrasound biofeedback translated to increased transversus
abdominis activation during upright loaded functional tasks. PM R: In Press.

7. Hodges PW, Pengel LH, Herbert RD, Gandevia SC (2003) Mesurement of
muscle contraction with ultrasound imaging. Muscle Nerve 27: 682-692.

17. Jedrzejczak A, Chipchase LS (2008) The availability and usage frequency of
real time ultrasound by physiotherapists in South Australia: an observational
study. Physiother Res Int 13: 231-240.

8. Mannion AF, Pulkovski N, Gubler D, Gorelick M, O'Riordan D, et al. (2008)
Muscle thickness changes during abdominal hollowing: an assessment of
between-day measurement error in controls and patients with chronic low back
pain. Eur Spine J 17: 494-501.
9. Richardson CA, Snijders CJ, Hides JA, Damen L, Pas MS, et al. (2002)
The relation between the transversus abdominis muscles, sacroiliac joint
mechanics, and low back pain. Spine 27: 399-405.

18. Magill R, Anderson D (2013) Motor learning and control: Concepts and
applications. (10thedn), McGraw-Hill, Boston, USA.
19. Schmitd RA, Lee TD (2011) Motor control and learning: A behavioral emphasis.
(5thedn), Human Kinetics, Champaign, IL.

10. O'Sullivan PB, Phyty GD, Twomey LT, Allison GT (1997) Evaluation of specific
stabilizing exercise in the treatment of chronic low back pain with radiologic
diagnosis of spondylolysis or spondylolisthesis. Spine 22: 2959-2967.

J Yoga Phys Ther
ISSN: 2157-7595 JYPT, an open access journal

Volume 3 • Issue 4 • 1000147

