
___________________________________________________________________________ 1

Review 

The Biotonix Musculoskeletal Database:  
Clinical Implications of Postural Deviations

Sylvain Guimond, D.O., Ph.D. 
_____________________________________________________________ 

Introduction 

Biotonix has marshaled basic scientific principals, ongoing internal and externally supported 
research and key clinical installations to produce the Biotonix Posture, an automated 
biomechanical assessment tool that uses cutting-edge, Web-based technology to detect 
body alignment deviations and automatically generate personalized exercise programs. 

A key aspect of this technology is the ever-expanding expert database.  Each time a report 
is generated by health care practitioners, biomechanical data are stored centrally in the 
Biotonix Web-based server.  This database now includes biomechanical and postural variables 
from over one million evaluations making it the largest musculoskeletal database of its kind in 
the world.  The utility of this database is entirely linked to the accuracy and precision of 
its biomechanical measures. 

A further advantage of this database is that it can be mined to provide information of direct 
clinical relevance to chiropractors and other health care professionals for assessment 
and treatment as well as patient communication.  The goal of the present document is to 
summarize the postural variables contained within this database and to highlight their clinical 
significance.  

The Most Frequently Occurring Postural Deviations 

 Deviations detected and targeted for therapeutic intervention by Biotonix’s users
are tracked in an extensive deviation detection database.

 Forward head positioning (translation), anterior pelvic tilt and anterior pelvic
translation are the 3 most frequently occurring deviations.
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Figure 3.  Frequency of postural deviations within the Posture  
deviation detection database. 

 Postural deviations increase compression forces and are linked to head and neck
pain

The Biotonix Posture provides a key analytical tool that has wide application in a variety of 
medical disciplines and for a variety of specific musculoskeletal conditions.  Chiropractic 
medicine, orthopedics, ergonomics, sports medicine, obstetrics and gynecology, physical and 
occupational therapy are some of the diverse medical and paramedical specialties that employ 
the Biotonix Posture as a fundamental tool that complements other diagnostic and treatment 
methods.  As such, it has been applied to disorders consequent to accidents (i.e., automobile 
accidents), orthopedic and work-related injuries, lower back pain, and sports and wellness 
contexts.  

Biomechanical postural assessment is used routinely to assess the potential contribution 
of postural deviations to lower back and neck pain (e.g., see the Guide to Physical Therapy 
Practice by the American Physical Therapy Association [APTA], 1997).  Body alignment 
difficulties such as forward head position and tilting of the pelvis increase the compression 
forces acting on the cervical and lumbar spine (Harms-Ringdahl et al. 1986; Nachemson, 
1965; Moroney et al. 1988; Snijders et al. 1991) and may contribute to pain (Higgs et al. 
1995; Griegel-Morris et al. 1992).  These conditions can be exacerbated when heavy loads are 
involved; such as when lifting heavy objects or carrying heavy packs (Omino & Hayashi, 
1992; Vacheron, Poumarat, Chandezon, and Vanneuville, 1999).  For example, a high 
incidence of lower back pain has been reported in military personnel (Hellsing & Bryngelsson, 
2000; Ulsaka, Visuri, Pulkkinen, and Perrarinen, 2001).  In these cases, postural deviations 
combine with the increased load to create a potentially very adverse musculoskeletal 
context, and postural deviations may arise as compensation for the loads. Certain 
postural deviations have been linked to job-related cumulative trauma disorders such as 
carpal tunnel syndrome (Pascarelli & Hsu, 2001).  Much attention has been focused on the 
risk status of pilots (e.g., Bonger, Hulshof, Dijkstra, and Boshuizen, 1990; Hamalainen, 
1999) and vehicle operators (Magnusson, Wilder, and Areskoug, 1996). 
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The exercises provided within the Biotonix Posture that target postural deviations are 
applicable to work-related injuries such as repetitive stress disorders, and consequently, they 
may provide an important adjunct to other ergonomic and physical therapy assessment and 
treatment protocols (Hartig & Henderson, 1999; Higgs & Mackinnon, 1995). 

Targeted Exercise Helps to Correct Deviations and Reduce Pain  

One of the most important clinical/scientific aspects of the Biotonix Posture 
technology is its application in the treatment and tracking a variety of musculoskeletal 
conditions resulting from disease and injury (APTA, 1997; Harrison, Janik, Harrison, et al. 
1996).  A comparative report that performs a contrast between any two Biotonix Posture 
can be generated.  Such a function is valuable, for example, for tracking progress in 
patients with musculoskeletal dysfunction subsequent to trauma (e.g., work-related 
injuries).  This provides a very valuable indicator of change over time and the potential 
impact of various treatment regimes, including surgical and non-surgical interventions. 

Postural assessments are key to appropriate orthotic evaluation and prescription, as whole 
body posture influences forces and pressures acting on the feet (Cowan, Jones, Frykman, Polly, 
Harman, Rosenstein, and Rosenstein, 1996; Hertling & Kessler, 1990; Magee, 1990), and foot 
alignment may influence whole body posture (Hertling & Kessler, 1990; Magee, 1997). 
Appropriate foot alignment is of course very important to properly support skeletal alignment 
and distribute loads appropriately (Cowan et al. 1996; Reynolds, White, Knapik, Witt, and 
Amoroso, 1999), and it is clear that the health status of the feet is crucial for work-related 
performance. 

 The deviation database includes comparative report evaluations where practitioners
track the change in posture due to therapeutic intervention.

 The following represents a summary of the comparative report data for forward
head, anterior pelvic tilt and anterior pelvic translation.

Forward Head Translation 

 Overall, a 33% improvement in forward head positioning was observed across
comparative reports, representing a mean change of 7.5 degrees towards optimal
posture.
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Comparative Report Values - Forward Head
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Figure 4.   Mean (SE) of the change in forward head positioning 
(in  degrees towards optimal) from the initial to the follow-up 
Biotonix Posture  evaluation.   
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Figure 7.  Mean starting and improved forward head angle in degrees. 

Anterior Pelvic Tilt 

 Overall, a 56% improvement in anterior pelvic tilt was observed across
comparative reports representing a mean change of 7.5 degrees towards optimal
posture.
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Comparative Report Values - Pelvic Tilt
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Figure 5.   Mean (SE) of the change in anterior pelvic tilt (in degrees  
towards optimal) from the initial to the follow-up Biotonix Posture 
evaluation.   
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Figure 6.  Mean starting and improved anterior pelvic tilt angle in  
degrees. 

Anterior Pelvic Translation 

 Overall, a 52% improvement in anterior pelvic translation was observed
across comparative reports representing a mean change of 2.1 cm towards
optimal posture.
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Comparative Report Values - Pelvic Translation 
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Figure 7.  Mean (SE) of the change in anterior pelvic 
translation  (in degrees towards optimal) from the initial to the 
follow-up  Biotonix Posture evaluation. 

Initial and Follow-up Pelvic Translation

2

5

2

4

1

2

3

4

5

day 1 day 2

C
m

male, 54% improvement female, 50% improvement

Figure 8.   Mean starting and improved anterior pelvic translation 
in degrees. 

 Job-place report on the impact of postural assessment and targeted exercise
on head and neck pain posture is related to job performance.

Body alignment assessment and improvement also have very significant work performance-
related implications (Raine & Twomey, 1994; Watson, 2001).  Postural deviations limit optimal 
performance in that the structural base from which movements are produced is not optimal and 
movements must compensate for these postural difficulties. 
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The Biotonix Posture has been used extensively with a variety of elite professional and 
Olympic athletes to restore postural symmetry and improve performance.  It could easily be 
argued that other personnel performing physically demanding behaviors (such as ground and 
flight crews) might benefit tremendously from symmetrical muscle and body alignment 
development.  One of the key aspects of attempting to develop symmetrical muscle 
development is the reduced risk of injury when excessive demands (such as high physical 
performance and stresses) are placed on the musculoskeletal system  (Shambaugh, Klein, and 
Herbert, 1991; Cowan et al. 1996; Watson, 2001).  

 Significant reductions of subjective reports of pain were reported across
workers.

A. 

Neck Pain Results
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Back Pain Results
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Figure 9. Percentage of subjects with diminished, absent or remaining 
neck (A) or back pain (B) after posture correction exercises provided 
by the Biotonix Posture.  

Summary 

In conclusion, Biotonix has accumulated the largest repository of biomechanical-
musculoskeletal information in the world.  Such information has ever-expanding epidemiological 
and other clinical implications that will continue to assist practitioners in the accurate assessment 
and treatment of their patients.  Additional reports from this database will further elaborate basic 
scientific and clinical implications. 
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