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A s the field of neuroscience contin-
ues to undergo a rapid paradigm 
shift, the fields of exercise science 
and rehabilitation technology are 

following suit. With these exciting changes, 
unique and promising treatment options are 
emerging. One of these is the subject of an 
increasing amount of international research: 
whole body vibration (WBV) technology. 

Despite being dismissed by skeptics for 
many years, mostly due to misinformation, 
cheap manufacturing, and the lack of quali-
fied instruction on its usage, this technology 
has been shown to increase muscle strength 
and flexibility,1-3 increase bone density4,5 

and improve sports performance.6,7 
Given this growing body of support, it 

also represents an effective tool for not only 
enhancing the ability of an athlete to per-
form, but reducing their risk of injury. The 
result of combining innovative mechanical 
engineering with basic principles of phys-
ics and human neurophysiology, this treat-
ment and training technique uses reflexive 
muscle contractions against an onslaught of 
ground reaction forces to improve muscle 
force and power, muscle fiber recruitment 
and muscle flexibility. Along with these 
improvements, the use of WBV enhances 
the speed of energy conversion within the 
muscle as well as the body’s maximal level 
of inter- and intra-muscular coordination— 
all of which comprise a strong, stable and 
efficient system built for competing without 
the risk of trauma.

Vibration Therapy
Vibration “therapy” (or “training” when used 
preventively) involves performing specific 
strength training, flexibility, and mobility/
proprioceptive exercises on an oscillating 
platform that moves at a specific speed (fre-
quency) over a specific distance (amplitude). 
Although two types of platforms exist, both of 
which have been shown clinically to provide 
benefit, the preferred system for most athletic 
training specificity is referred to as a pivotal 
system (a.k.a. “oscillating” or “side-alternat-
ing”). This platform’s motion simulates the 
frontal plane portion of the reciprocal motion 
patterns occurring at the spine and lower 
extremities during most athletic activities 
(e.g., running, biking, skating, cross-country 
skiing, swimming).

Although the exact mechanisms through 
which WBV influences the body are of con-
tinued debate, most researchers have accepted 
the theory that the motion of the platform 
causes the nervous system to activate the 
myotatic (“stretch”) reflex.8,9 Unfortunately, 
this is where most discussions on the subject 
to date have ended. In an effort to go one step 
further, however, the question of how these 
reflexive contractions may result in improve-
ments in the above-mentioned parameters 
requires understanding a bit more. First, it 
requires understanding that WBV isn’t about 
shaking, but rather repeatedly accelerating the 
ground (the platform’s plate in this case) up 
into the body in order to elicit a neuromuscular 
or musculoskeletal response. 

Once this is clear, the rest can be understood 
through basic physics. Through the compre-
hension of these basic principles, the proposed 
benefits of vibration therapy and training, par-
ticularly those that enhance performance and 
reduce injury in athletes, is more easily clari-
fied. Let’s look at one of the most important 
variables for withstanding the abuse of athletic 
training, muscle strength, and the true mea-
surements of muscle strength, namely muscle 
force and muscle power.

Muscle Force and Power
Muscle force is defined as the force a muscle 
can generate and is measured in Newtons (N). 
It is a reflection of muscle fiber recruitment. 
Muscle power is defined as the rate at which 
a muscle performs work. It is measured in 
watts (W). Vibration therapy and training is 
administered through the manipulation of the 
variables of amplitude (distance the platform 
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travels) and frequency (cycles per second). 
These two parameters combine to establish 
the platform’s acceleration (described as the 
platform’s “G-Force”).

Since the user’s mass (M) is constant and 
there is a specific acceleration established by 
the vibration platform (A), there is a result-
ing force. This is measured using the physics 
equation F = M x A. This force is what the 
user’s muscles must react to (whether purely 
reflexive or not). This is based on Newton’s 
3rd law, stating “If a force acts upon a body, 
then an equal and opposite force must act 
upon the body that exerts the force.” 

Therefore, by manipulating the variables of 
mass and acceleration, we are able to increase 
the peak force that must be generated in the 
muscles being trained. Due to the fact that 
the muscles are required to generate force at 
increasing speeds (a component of velocity) 
with vibration therapy and training, improve-
ments in muscle power are also obtainable; 
power being a reflection of force and velocity 
(P = F x V).

The ability to increase muscle force genera-
tion also suggests that WBV influences the 
recruitment of fast-twitch muscle fibers. Once 
again, with the proper selection of training 
parameters, it is possible to recruit fast-twitch 
muscle fibers, particularly IIAB and IIB fibers. 
These fibers, not typically recruited with steady-
state training methods, are used in response to 
the need for higher force generation in the mus-
cle. Through the improvement in fast-twitch 
fiber recruitment, a high-intensity training 
effect can be achieved. This not only improves 
anaerobic and aerobic metabolism,10 but can 
also induce hypertrophic effects leading to bet-
ter shock absorption and improved energy stor-
age capability. This allows for more energy to be 
available during strenuous periods of training 
and competition—where most muscle failure 
and the resulting trauma occurs.

Energy Conversion
Arguably one of the highest contributing fac-
tors to athletic injury and often something over-
looked by most athletes is muscle flexibility. It 

is also, as mentioned above, another area of 
interest in the growing body of whole body 
vibration research. As mentioned, several recent 
studies have not only shown its effectiveness 
in increasing muscle flexibility, but have also 
shown the effects to last for extended periods 
of time. 

The mechanisms behind the incredibly effec-
tive and rapid improvements in flexibility that 
WBV provides are, once again, unclear. Theo-
ries ranging from neurophysiological inhibi-
tion and neural stretching to myofascial release 
to isometric stretching are all floating around. 
Nonetheless, what is clear is that it works and 
can be achieved in extremely brief periods of 
time, seemingly exceeding anything else we 
have seen to date.

On energy conversion, the training effect of 
WBV via the stretch reflex further perfects the 
energy conversion capabilities of the muscle 
systems involved. This reflex involves the 
rapid stretch of a muscle fiber and through the 
gamma and alpha neuron systems response to 
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critical thinking skills to enable therapists to use a sys-
tematic approach to treating children with developmental 
challenges. Focus will be on problem solving to gain func-
tion for children with motor control, sensory processing 
and behavioral compromise. The unique approach will 
help therapists set realistic measurable goals, set priorities 
and determine frequency of treatment and exit criteria. 
Instructor: Lezlie Adler. Contact: Education Resources, 
Inc., 508-359-6533; 800-487-6530 (outside MA); www.
educationresourcesinc.com

JULY 30-31, 2011 DUBUQUE, IA
AUG. 6-7, 2011 TUSCALOOSA, AL
AUG. 13-14, 2011 CHEYENNE, WY

Rehab of Persons with
Common Medical Pathologies

Speaker: Steven Tepper, PhD, PT. This entertaining lecture 
provides take home information on rehabilitation of MI/CHF, 
COPD, Diabetes, Renal Failure, Obesity, Peripheral Arterial 
Disease and Deep Vein Thrombosis seen in a wide variety of 
settings: acute, subacute, long-term care, home health, car-
diac and pulmonary rehabilitation and fitness/wellness clin-
ics. Specific evaluations, functional tools, interventions and 
limitations to functional activities, will be covered in a case 
study format and lab sessions utilizing the Guide to Physical 
Therapy Practice. Stay up to date with the latest research 
findings with this dedicated and talented educator. Contact: 
877-794-7328 (toll-free); www.greatseminarsandbooks.com

JULY 30-AUG. 7, 2011 FREEHOLD, NJ
AUG. 6-14, 2011 DURHAM, NC
AUG. 20-28, 2011 LOS ANGELES, CA

Lymphedema
Therapy Certification

The Norton School of Lymphatic Therapy’s Advantage Optimal 
Access Format is a blended live & web-based certification 
program producing LANA-eligible lymphedema therapists 
in only 9 continuous days. Only 5 workdays and 2 week-
ends make this course the most sensible, cost-effective, 
unmatched choice. Save large expenses on staff coverage, 
travel, hotel and meals. Take our online Virtual Tour and 
compare to other schools! This course teaches: Manual 
Lymph Drainage (MLD) & Complete Decongestive Therapy 
(Vodder/Foeldi Tech) covering 135 hours, basic and advanced 
MLD, bandaging & Tx protocols, Tx of primary & secondary 
lymphedema, extremity & non-extremity lymphedema. All 
Norton School instructors are recognized national experts 
and are available via e-mail & phone consultation for Tx of 
complex patients. We offer Advanced Training Programs, 
Reviews, Bi-Annual Conferences, Specialized Training Videos 
& free lifetime listing in our Therapist Referral Database. 
Multiple courses offered per month nationally. Inquire about 
hosting a course! MD, RN, PT, OT, PT & OT Assistants, 
Nurses & MTs qualified. The Norton School is recognized 
by FPTA, NJ, SBPTE, TPTA, AOTA & NCBTMB for CEUs. 
Senior Faculty: Steve Norton, MLD/CD, CLT-LANA; Andrea 
Cheville, MD, Medical Director. Contact: 866-445-9674 (toll-
free); 866-854-7800 (fax); info@NortonSchool.com or www.
NortonSchool.com

AUG. 4-5, 2011 BATON ROUGE, LA

Wound Management Strategies for
Patients with Lymphedema

The Academy of Lymphatic Studies has pioneered lym-
phedema management in the U.S. since 1994. The Academy 
offers a variety of advanced and refresher programs spe-
cifically tailored to the continuing education of Health 
Care Professionals. Wound Management Strategies: this 
intensive 2-day course is designed to further the knowledge 
of therapists in the management of chronic wounds. Upon 
completion of this course, therapists will be able to properly 
identify wound characteristics consistent with venous insuf-
ficiencies in combination with lymphedema, and understand 
how to effectively apply the different components of MLD/
CDT for patients with integumentary dysfunction associated 
with lymphedema. Discounts are available for APTA & AOTA 
members. Contact: 800-863-5935 for a free brochure; acad
emy@acols.com or www.acols.com

AUG. 5-6, 2011 ENGLEWOOD, NJ

Nothing Else Matters
If You Can’t Breathe!

This course focuses on the primary and secondary cardio-
pulmonary impairments that limit therapeutic and patient 
outcomes in various settings from the Intensive Care Unit to 
Long Term Care to Outpatients, school setting and to Home 
Care. It includes examination and patient care management 
of cardiopulmonary disease and dysfunction. The physiologi-
cal and evidence basis of interventions will primarily focus on 
practical aspects relating to all patients and clients. The title 
of the seminar tells it all, nothing else matters if you can’t 
breathe! Instructor: Donna Frownfelter. Contact: Education 
Resources, Inc., 508-359-6533; 800-487-6530 (outside MA); 
www.educationresourcesinc.com

AUG. 12-13, 2011 SACRAMENTO, CA
SEPT. 16-17, 2011 SPOKANE, WA
NOV. 4-5, 2011 TRUMBULL, CT

Assessment and
Treatment of Torticollis

Has the clinical presentation of torticollis changed? Novice 
and experienced clinicians will explore the effects of torticol-
lis, sleep posture and increased use of positional devices on 
infant postural development. Functional, clinically oriented 
evaluation and evidenced based treatment strategies for 
infants through 2 years of age will be provided. Clinical path-
ways of management of infant head shape, diagnostic pro-
cedures and surgical intervention will be appraised. Learning 
opportunities will transpire through lectures, group problem 
solving and video review. Instructor: Cindy Miles. Contact: 
Education Resources, Inc., 508-359-6533; 800-487-6530 
(outside MA); www.educationresourcesinc.com

AUG. 12-13, 2011 TRUMBULL, CT
OCT. 14-15, 2011 CEDAR KNOLLS, NJ
NOV. 11-12, 2011 SACRAMENTO, CA

Children’s Brains and
Evidence for Intervention

Contemporary theories of neuroplasticity especially as relat-
ed to motor control, motor learning, and motor development 
will be presented. Emphasis will be on applying empirical 
evidence to pediatric evaluation and intervention strategies. 
Videotapes of treatment sessions will be used to illustrate 
major points. Controversial issues related to spasticity, han-
dling techniques, and early gait training will be addressed, 
as well as cognitive and perceptual issues related to praxis. 
Instructor: Patricia Montgomery, PT, PhD, FAPTA. Contact: 
Education Resources, Inc., 508-359-6533; 800-487-6530 
(outside MA); www.educationresourcesinc.com

AUG. 19-20, 2011 HARTFORD, CT
SEPT. 16-17, 2011 RENTON, WA
OCT. 28-29, 2011 CHICAGO, IL

Brachial Plexus Injuries
Treatment: Infant thru Teen

Do you assess and treat pediatric patients with Obstetrical 
Brachial Plexus Injuries? This workshop will provide you 
with the comprehensive knowledge you need to be able to 
confidently perform comprehensive examinations, develop 
attainable goals and choose the most effective therapeutic 
strategies and make surgical referrals for each stage of 
recovery throughout infancy, childhood, and teen years. 
Instructors: Cindy Servello & Pia Stampe. Contact: Education 
Resources, Inc., 800-487-6530; 508-359-6533; www.edu
cationresourcesinc.com

New Course

Added!

Occupational and Physical Therapy Management 
of Spinal Cord Injury

 August 27-28, 2011........... Baton Rouge, LA -Sage Rehab Hospital

 September 10-11, 2011.... Pittsburgh, PA - Children’s Institute of  Pittsburgh

 October 1-2, 2011.......... Rochester, NY -  Monroe Community Hospital

 November 5-6, 2011...... San Diego, CA - Sharp Rehab Hospital

Wheelchair Seating and Positioning After Spinal Cord Injury
1 day course coming soon in 2011 (Host sites desired)

For more information on registration or hosting a seminar...
www.sciseminars.com                           Phone/Fax: 800.305.8818

Spinal Cord Injury Seminars
2011 Seminars

Teach parents about the benefits and 
life-long impact of nurturing touch!

Great skills for OTs and PTs. 
CEUs available. Classes nationwide.  

Call: 703-455-3455/800-497-5996

www.InfantMassageUSA.org

Train to be a Certified Educator 
of Infant Massage (CEIM)

®
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For more information on vibration 
therapy, please visit us at www.
advanceweb.com/pt

that stretch, a corresponding muscle contrac-
tion. Through repeatedly eliciting this reflex 
at increasing speeds, the potential neuroplas-
tic effects on the speed of potential to kinetic 
energy conversion are quite evident.

Muscular Coordination
While muscle force and power, flexibility and 
energy conversion are of utmost importance to 
an athlete, the degree of muscular coordination 
between and within the postural and phasic 
muscle groups may be the ultimate decid-
ing factor between optimal performance and 
sustaining injury. Postural muscles, which act 
predominately to sustain your posture against 
gravity, contain mostly slow twitch muscle 
fibers and therefore have a greater capacity for 
sustained work. Phasic muscles, on the other 
hand, are more suited for movement, contain 
fast twitch muscle fibers and are more easily 
capable of fatigue. Impairments in the coordina-
tion of both phasic and postural muscle systems 
causes joint instability, structural compensation, 
and inevitably, tissue trauma.

Due to the unique nature by which WBV 
works on the body, both postural and phasic 
muscle systems can be trained simultaneously 
with maximal levels of muscle recruitment. 
This enhanced state of inter and intra-muscular 
coordination, driven directly by the central ner-
vous system and its response to the repeated 
stimulus, allows for better support, reduced 
compensatory mechanisms during movement 
and proper stability during sport.

The Future
Despite the fact that whole body vibration tech-
nology has been around for more than 15 years, 
its popularity throughout most of the world 
has grown surprisingly slowly. Fortunately, 
the continued growth in supporting research 
forces us to keep an open mind toward it. With 
a continued effort to understand the most fun-
damental formulas in physics, we can see this 
technology from a more accurate angle. n

References available at www.advanceweb.
com/pt or by request.

Gabriel Ettenson is the owner of Equilibrium 
Physical Therapy in New York. 
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