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(57) ABSTRACT 

The present invention provides methods of exercising uti 
liZing the alignment and/or coordination of body parts. A 
method of exercising includes positioning a human body, 
having a spine and a pelvis, in a neutral spine suspended 
prone position. When the spine is placed in the neutral spine 
position, a natural curvature of the spine is aligned along an 
imaginary baseline extending lengthwise doWn the human 
body With an upper portion, a middle portion, and a loWer 
portion of the spine positioned proximate the baseline. A ?rst 
curvature portion and a second curvature portion of the spine 
naturally curves aWay from the baseline. The neutral spine 
position is held by contracting at least the transversus 
abdominus. These and other exercises may be recalled from 
a storage medium containing video images of a human 
subject performing exercises in accordance With the 
described invention. 
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APPARATUS AND METHODS FOR PHYSICAL 
THERAPY AND ATHLETIC CONDITIONING 

[0001] This application is a continuation of application 
Ser. No. 10/431,909, ?led May 8, 2003, Which claims the 
bene?t of US. Provisional Application No. 60/378,878, ?led 
May 21, 2002. application Ser. No. 10/431,909 and Provi 
sional Application No. 60/378,878 are hereby incorporated 
by reference as if set forth herein in their entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to apparatus and 
methods for conditioning the human body, and, more par 
ticularly to physical therapy for human subjects, as Well as 
for training and athletic conditioning of human subjects. 

[0004] 2. Description of the Related Art 

[0005] A number of organizations, groups, and/or indi 
viduals have devoted signi?cant time and resources to 
studying spinal positioning and movement in the human 
body. These individuals come from a variety of different 
?elds and backgrounds, Which include, for example, doctors, 
physical ?tness trainers, physical therapists, chiropractors, 
and the like. A general consensus from these endeavors is 
that the spine and the muscular structure stabiliZing the spine 
are considered to have a signi?cant impact on the physical 
Well being of humans. 

[0006] A variety of exercises, movements, and condition 
ing regimes have been proposed for conditioning the human 
body. Unfortunately, these conventional techniques use non 
ideal spine positioning, and thus, do not adequately address 
proper spine positioning, movement, and/or targeting of the 
muscular structure stabiliZing the spine. 

[0007] In 1927, US. Pat. No. 1,621,477, Which is hereby 
incorporated by reference as if fully set forth herein, issued 
to Joe Pilates for an exercise bench. This bench Was used by 
Mr. Pilates in connection With the exercises he developed. 
Pilate’s exercises have been popular for many years and 
have been used by many people over the years. 

[0008] Since Mr. Pilates’ time, a number of exercises have 
been developed to try to condition and strengthen the 
abdominal muscles and the muscles surrounding the spine. 
Some conventional exercises utiliZe a prone (i.e., face doWn) 
position to at least a limited degree, such as conventional 
exercises knoWn to those skilled in the art as “Ball-Training, 
”“Pilates,” and some movements used in yoga. For example, 
exercises knoWn to those skilled in the art as “Pilates 
Evolved” (developed by Elizabeth Larkham and Polestar 
Pilates) contain several speci?c movements utiliZing the 
prone position. These movements also involve the use of a 
conventional Pilates reformer machine, Which is Well knoWn 
to those skilled in the art. 

[0009] In one of the Pilates exercises knoWn as the “All 
Fours Core Control,” the subject is positioned With the 
subject’s knees on an unstable surface (such as the carriage 
of the Pilates reformer machine), With the hands located on 
a stable surface (in this case, the foot plate of the Pilates 
reformer machine). From this position, the subject disasso 
ciates at the hips, While sliding the knees out from under the 
body. Another variation of this conventional exercise is to 
have the subject disassociate from the hips and shoulder 
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(i.e., sliding out in a suspended prone position from hands 
and knees into shoulder ?exionias if raising the arms 
above the headiand hip extension. These exercises can also 
be performed conventionally in a diagonal orientation of the 
subject’s body. (In a diagonal orientation, one portion of the 
body is positioned at an angle from an imaginary centerline 
running from the head to the toes.) 

[0010] Still another set of conventional movements of the 
Pilates approach is knoWn as the “Mermaid.” In this exer 
cise, the subject positions the feet at the shoulder pads on the 
carriage of a Pilates machine, With the subj ect’s hands on the 
foot bar. The subject then disassociates at the shoulder, 
sliding out into a shoulder ?exion position With the arms 
extending beyond the head. Another variation on this move 
ment includes disassociating at the shoulders, rising into hip 
?exion, returning to neutral hip position, and returning to 
shoulder girdle located over the foot bar of the machine. Yet 
another variation knoWn as the “Jack Rabbif’ has the subject 
disassociate at the shoulder, bend the knees to 90 degrees, 
return the knees to a straight position (i.e., parallel With an 
imaginary centerline of the body from head to toes), and 
return the body to shoulder girdle over the foot bar. 

[0011] Another of the Pilates exercises is knoWn as the 
“Snake and TWist.” In this exercise, the subject places the 
feet on the foot bar of the machine With the hands on the 
carriage. The subject then slides the hands outWardly, push 
ing the carriage aWay from the foot bar and straightening the 
body. The subject then returns the hands and carriage to the 
starting position. The subject can also slide out to straighten 
the body in a prone position, then rotate the pelvis so that the 
subject’s front faces upWardly, then contracts the abdominal 
muscles in a crunch to round the lumbar portion of the spine 
(such as in a conventional abdominal crunch of the type Well 
knoWn in the art). The subject then returns through the same 
path to the beginning position. 

[0012] Other conventional exercises often involve stable 
surfaces, such as a mat on a ?oor. Such movements include 
positioning the subj ect’s body in a prone quadraped position 
(i.e., face doWn on hands and knees). In this position, the 
subject then alternately raises the right and left arms, retum 
ing to the quadraped position betWeen movements. Another 
variation is to have the subject alternately raise the left and 
right legs, While returning to the quadraped position betWeen 
lifting movements. Still another variation is for the subject 
to raise the right arm, then the left leg, then the left arm, and 
then the right leg, each time returning to the quadraped 
position betWeen each lifting movement. 

[0013] Still other conventional exercise movements use 
balls. One example of “Ball-Training’ involves the subject 
positioned in a prone position With the hands on the ?oor and 
the thighs, knees or feet elevated on a ball. One such 
exercise is for the subject to raise the hips into hip ?exion 
(such as in a pike position) With straight legs, then returning 
to the beginning position through the same path of the 
body’s movement. Another variation is for the subject to 
bend the knees into ?exion and bring the knees to the chest, 
rolling the legs along the ball. Still another variation is to 
have the subject perform push-ups While prone With the 
thighs, knees or feet elevated on the ball. 

[0014] Conventional yoga movements have also been pro 
posed. One example of a conventional yoga exercise is 
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performed in a prone position With the subject maintaining 
a “?at” back position. The subject then holds this position 
for various intervals of time. 

[0015] Unfortunately, conventional exercises do not assist 
a subject in conditioning and strengthening the “core” 
muscles as effectively as possible. The core muscles (deep 
and surface) may include, for example, the thoracic spine 
musculature, the cervical spine muscular, the lumbar spine 
musculature, abdominals, hip musculature, and/or, the pel 
vic ?oor. Moreover, it is believed that conventional exercises 
do not adequately utiliZe certain muscles of the human body, 
including the rectus abdominis, internal and external 
obliques, transversus abdominis, multi?di, and the deep 
spinal musculature. Conventional exercises do not 
adequately focus on proper neuro muscular ?ring of spine 
movement, hip movement, and other body movements. 
Proper body movements and spine positioning are important 
components to effective strengthening, conditioning, and/or 
rehabilitation of the body. 

[0016] Exercise videos are commonly knoWn and avail 
able. Such conventional videos are available in a variety of 
formats and stored on a variety of storage media, including 
videotapes, DVDs, and can also be in digital form, such as 
mpeg, Wmv, avi and other digital formats, Which can be 
stored on CDROMs, computer diskettes, DVDs, hard disk 
drives, and on other computer storage media, for use and 
display by a personal computer. Such conventional videos 
are available for a Wide variety of instructional and condi 
tioning exercise, such as yoga, exercises, dances and the 
like. HoWever, none of the conventional videos provide 
examples of exercises which effectively and adequately 
strengthen and condition the core muscles. 

[0017] The present invention is directed to overcoming, or 
at least reducing the effects of, one or more of the problems 
set forth above. 

SUMMARY OF THE INVENTION 

[0018] The present invention provides methods of exer 
cising utiliZing the alignment and/or coordination of body 
parts. In one aspect of the invention, a method of exercising 
is provided. The method includes positioning a human body, 
having a spine and a pelvis, in a neutral spine suspended 
prone position. When the spine is placed in the neutral spine 
position, a natural curvature of the spine is aligned along an 
imaginary baseline extending lengthWise doWn the human 
body With an upper portion, a middle portion, and a loWer 
portion of the spine positioned proximate the baseline. A ?rst 
curvature portion and a second curvature portion of the spine 
naturally curves aWay from the baseline. The neutral spine 
position is held by contracting at least the transversus 
abdominus. 

[0019] In another embodiment of the present invention, a 
media storage device for storing video images that When 
displayed include a human subject performing exercises is 
provided. The exercises include positioning a human body, 
having a spine and a pelvis, in a neutral spine suspended 
prone position. When the spine is placed in the neutral spine 
position, a natural curvature of the spine is aligned along an 
imaginary baseline extending lengthWise doWn the human 
body With an upper portion, a middle portion, and a loWer 
portion of the spine positioned proximate the baseline. A ?rst 
curvature portion and a second curvature portion of the spine 
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naturally curves aWay from the baseline. The neutral spine 
position is held by contracting at least the transversus 
abdominus. 

[0020] In yet another embodiment of the present inven 
tion, a method of exercising is provided. The method 
includes positioning a human body, having a spine, in a 
neutral spine suspended prone position. When the spine is 
placed in the neutral spine position, a natural curvature of 
the spine is aligned along an imaginary baseline extending 
lengthWise doWn the human body With an upper portion, a 
middle portion, and a loWer portion of the spine positioned 
proximate the baseline. A ?rst curvature portion and a 
second curvature portion of the spine naturally curves aWay 
from the baseline. At least a portion of the spine is moved 
from the neural spine position so that the spine is laterally 
?exed in a direction aWay from the baseline. 

[0021] In yet another embodiment of the present inven 
tion, a method of exercising is provided. The method 
includes positioning a human body, having a spine, a pelvis, 
at least one knee, at least one foot, and a neck, in a neutral 
spine suspended prone position. When the spine is placed in 
the neutral spine position, a natural curvature of the spine is 
aligned along an imaginary baseline extending lengthWise 
doWn the human body With an upper portion, a middle 
portion, and a loWer portion of the spine positioned proxi 
mate the baseline. A ?rst curvature portion and a second 
curvature portion of the spine naturally curves aWay from 
the baseline. The neutral spine suspended prone position 
includes positioning the at least one elboW on a ?rst surface, 
Wherein the at least one elboW is ?exed at an angle of 
approximately 90 degrees. The at least one foot is positioned 
on a second surface that is unstable. The second surface is 
movably operable along a substantially straight line to be 
brought into and out of proximity With the ?rst surface. 
From the neutral spine suspended prone position, the human 
body is moved to a ball up position, Wherein in the ball up 
position the spine is ?exed by draWing the at least one knee 
up toWard the neck and underneath the body. 

[0022] In yet another embodiment of the invention, meth 
ods of physical therapy comprising exercise methods 
according to the invention are described, as are methods of 
athletic conditioning comprising methods of exercising in 
accordance With methods of the present invention. 

[0023] In still another embodiment of the invention, a 
storage medium containing video images of a human subject 
performing exercises in accordance With the invention is 
described. 

[0024] In still another embodiment of the invention, a 
machine is provided that is useful in performing certain 
exercises of the present invention. 

[0025] It is an object of the invention to provide methods 
and apparatus for more effectively strengthening and con 
ditioning the core abdominal muscles of the human body. 

[0026] It is yet another object of the invention to provide 
muscles and apparatus useful in obtaining greater perfor 
mance from a subject’s athletic performance. 

[0027] It is still another object of the invention to provide 
methods and apparatus useful in physical therapy and reha 
bilitation of human subjects. 
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[0028] It is still another object of the invention to provide 
articles of manufacture which are useful in allowing subjects 
to perform exercises in accordance with the invention at 
home or elsewhere, and to learn such methods more easily. 

[0029] These and other objects of the invention are 
described and will be apparent from the following detailed 
description of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] The invention may be best understood by reference 
to the following description taken in conjunction with the 
accompanying drawings, in which like reference numerals 
identify like elements, and in which: 

[0031] FIG. 1 is a side-view of one illustrative embodi 
ment of an unstable surface; 

[0032] FIG. 2 is a side-view of the illustrative unstable 
surface of FIG. 1 in a raised position; 

[0033] FIG. 3 illustrates a human subject with their hands 
on a stable raised surface and their toes on an unstable 

surface; 
[0034] FIG. 4 illustrates a human subject with their toes 
on a stable raised surface and their hands on an unstable 

surface; 
[0035] FIG. 5 illustrates a human subject in one variation 
of a NCK Neutral Spine Stance; 

[0036] 
position; 

FIG. 6 illustrates a human subject in a neutral spine 

[0037] FIG. 7 illustrates yet another human subject in a 
neutral spine position; 

[0038] FIG. 8 is a simpli?ed drawing illustrating the 
human subject’s spine in FIG. 7 with relation to an imagi 
nary baseline extending down the subject’s body; 

[0039] FIG. 9 illustrates a human subject with the spine in 
?exion; 
[0040] FIG. 10 illustrates the e?fect of spinal ?exion on 
the discs of the spine; 

[0041] FIG. 11 illustrates a human subject with the spine 
in extension; 

[0042] FIG. 12 illustrates the e?fect of spinal extension on 
the discs of the spine; 

[0043] FIG. 13 illustrates a human subject with the spine 
in lateral ?exion; 

[0044] FIG. 14 illustrates a human subject in yet another 
variation of a NCK Neutral Spine Stance; 

[0045] FIG. 15 illustrates a human subject in yet another 
variation of a NCK Neutral Spine Stance; 

[0046] FIG. 16 illustrates a human subject in yet another 
variation of a NCK Neutral Spine Stance; 

[0047] FIG. 17 illustrates a human subject in yet another 
variation of a NCK Neutral Spine Stance; 

[0048] FIG. 18 illustrates an upper body variation per 
formed by a human subject; 

[0049] FIG. 19 illustrates di?ferent hip and knee variations 
applied independently to each leg of a human subject; 
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[0050] FIG. 20 illustrates ankle variations performed by a 
human subject; 

[0051] FIG. 21 illustrates a partial cross-sectional view of 
a pelvis showing femurs in external rotation; 

[0052] FIG. 22 illustrates a partial cross-sectional view of 
a pelvis showing femurs in neutral position; 

[0053] FIG. 23 illustrates a partial cross-sectional view of 
a pelvis showing femurs in internal rotation; 

[0054] FIG. 24 illustrates an anterior partial cross-sec 
tional view of a pelvis; 

[0055] FIG. 25 illustrates a superior view of the pelvis of 
FIG. 24 taken along line A-A with the pelvis rotated 
between an angle of 0° and 45° about an imaginary center 

line; 
[0056] FIG. 26 shows one illustrative embodiment of a 
human subject in a suspended prone position combined with 
pelvis rotation; 
[0057] FIG. 27 illustrates a human subject in spinal exten 
sion; 

[005s] 
ion; 
[0059] FIG. 29 illustrates a human subject in spinal exten 
sion with pelvis rotation; 

[0060] FIG. 30 illustrates a human subject in spinal ?ex 
ion with pelvis rotation; 

[0061] 
position; 
[0062] FIG. 32 illustrates a human subject in a ball up 
position with pelvis rotation; 

[0063] FIG. 33 illustrates a human subject in neutral spine 
with lateral ?exion; 

[0064] FIG. 34 illustrates a human subject in spinal exten 
sion with lateral ?exion; 

FIG. 28 illustrates a human subject in spinal ?ex 

FIG. 31 illustrates a human subject in a ball up 

[0065] FIG. 35 illustrates a human subject in spinal ?ex 
ion with lateral ?exion; 

[0066] FIG. 36 illustrates a human subject in a start 
position for QL Lift; and 

[0067] FIG. 37 illustrates a human subject moving from 
the position to shown in FIG. 33 to a second position as part 
of a QL Lift. 

[0068] While the invention is susceptible to various modi 
?cations and alternative forms, speci?c embodiments 
thereof have been shown by way of example in the drawings 
and are herein described in detail. It should be understood, 
however, that the description herein of speci?c embodiments 
is not intended to limit the invention to the particular forms 
disclosed, but on the contrary, the intention is to cover all 
modi?cations, equivalents, and alternatives falling within 
the spirit and scope of the invention as de?ned by the 
appended claims. 

DETAILED DESCRIPTION OF SPECIFIC 
EMBODIMENTS 

[0069] Illustrative embodiments of the invention are 
described below. In the interest of clarity, not all features of 
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an actual implementation are described in this speci?cation. 
It Will of course be appreciated that in the development of 
any such actual embodiment, numerous implementation 
speci?c decisions must be made to achieve the developers’ 
speci?c goals, such as compliance With system-related and 
business-related constraints, Which Will vary from one 
implementation to another. Moreover, it Will be appreciated 
that such a development effort might be complex and 
time-consuming, but Would nevertheless be a routine under 
taking for those of ordinary skill in the art having the bene?t 
of this disclosure. 

[0070] The present invention relates to conditioning and 
training of human subjects. More particularly, a plurality of 
body movements (i.e., exercises) and positions are illus 
trated and described With particular reference to, for 
example, spine position, hip position, shoulder position, 
pelvic position, knee position, ankle position, etc. For the 
ease of illustration, the terms body movement, exercise, and 
body position shall be used interchangeably herein to gen 
erally describe the placement and/ or movement of a human 
subject in various positions. 

[0071] Unlike With conventional exercises, the present 
invention utiliZes the alignment and/or coordination of body 
parts, such as the spine, to maximiZe muscle activity When 
performing certain movements. This advantageously results 
in substantially greater muscle activity, sometimes more 
than double that produced from conventional exercises. 
Moreover, rather than just relating to just exercise, the 
present invention includes the neurological reeducation of 
the spine. 
[0072] Poor spine alignment and/or the Weakening of the 
muscles surrounding the spine often cause physical discom 
fort, such as back pain, hip pain, and shoulder pain, expe 
rienced by certain human subjects. Athletes, that are con 
stantly subjecting their bodies to extreme physical activity, 
often exacerbate the problem, for example. On the opposite 
end of the spectrum, human subjects that have experienced 
a debilitating accident or physical condition may also expe 
rience increased physical discomfort in their lives. In the 
middle of the spectrum, “average” human subjects may also 
experience physical discomfort caused by poor spinal posi 
tion or the Weakening of the muscles surrounding the spine. 

[0073] With the present invention, the spine and the 
muscles surrounding the spine are taught proper position and 
proper movement. Over time, When trained in this manner, 
the spine is taught to “remember” proper positioning (i.e., 
the natural positioning of the spine improves), and the 
stabiliZing muscles surrounding the spine (e.g., lumbar spine 
musculature, abdominals, etc.) and other core muscles are 
improved. Such improvement may include, for example, 
increased strength, ?exibility, coordination, recover ability, 
etc. Ordinarily, this results in the reduction or elimination of 
physical discomfort and/or improvement of the overall 
physical condition of the human subject. 

[0074] The movements of the present invention may be 
performed on a variety of surfaces. The surfaces may be 
stable (i.e., stationary) or unstable (i.e., movable). The 
unstable surface may include any number of devices, exer 
cise machines or apparatus that are operable for bidirectional 
movement along a substantially straight line. That is, the 
unstable surface moves substantially along a straight line, in 
either direction, With minimal movement permitted in other 
directions. 
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[0075] Referring to FIG. 1, a side-vieW of an illustrative 
unstable surface is shoWn. In this illustrative example, a 
carriage 10 is employed that includes a ?rst set of Wheels 14 
that are aligned in substantially the same direction. A second 
set of Wheels (not shoWn) is positioned on an opposite side 
of the carriage 10, parallel in direction to the ?rst set of 
Wheels 14. With this con?guration, the carriage 10 is rolla 
bly operable in tWo directions along substantially a straight 
line (i.e., bidirectional). Moreover, the carriage 10 includes 
a surface 18 that alloWs a human subject to rest their hands, 
feet, knees, elboWs, or other body parts on the carriage 10 
When performing certain movements of the present inven 
tion. 

[0076] It should be appreciated, hoWever, that any number 
of unstable surfaces may be used With the present invention 
and that use of a particular unstable surface should not be 
considered a limitation. In another illustrative embodiment, 
for example, the unstable surface may include a cylindrical 
foam roller (not shoWn). As described, for the apparatus in 
FIG. 1, the foam roller is also bidirectional along substan 
tially a straight line. In yet another illustrative embodiment, 
the unstable surface may include a Total Gym exercise 
machine that is glideably operable along a track that is 
con?gured along a straight line. During use, the Total Gym 
alloWs a human subject to rest their hands, feet, knees, 
elboWs, or other body parts on a ?at surface and move the 
?at surface in a bidirectional motion along the track. 

[0077] The unstable or stable surfaces may also be raised. 
Whether or not this feature is employed may depend upon a 
number of factors, such as the physical condition of the 
human subject, particular exercise to be performed, injury to 
be redressed, ultimate goal of the human subject, etc. 
Referring to FIG. 2, the illustrative unstable surface of FIG. 
1 is shoWn in a raised position. In this example, notches 22 
are shoWn along the carriage 10 for adjustably raising and 
loWering the surface 18. 

[0078] In yet another illustrative embodiment, a bar (not 
shoWn) is attached to the carriage 10 in a raised position. 
With this con?guration, the human subject may place their 
hands, feet, toes, or other portions of their body on the bar 
in a raised position. For the ease of illustration, the terms 
surface and bar shall be used interchangeably, When describ 
ing the portion of an unstable or stable surface a human 
subject contacts When performing the movements of the 
present invention. The stable surface may include a ?oor 
surface, mat, bar, stationary carriage, or any other device, 
apparatus, or surface that remains stationary. 

[0079] When performing the movement of the present 
invention, a human subject contacts at least a ?rst and 
second surface. Ordinarily, an upper portion of the human 
subject contacts the ?rst surface, While a loWer portion of the 
human subject contacts the second surface. It should be 
appreciated, hoWever, that the identi?cation of a surface as 
‘?rst’ or ‘second’ is intended only for the purpose of 
illustration and not for the purpose of limitation. When at 
least one unstable surface is used, resistance may be added 
in-betWeen the ?rst and second surfaces. For example, a 
spring or other type of tensioning device may be added 
betWeen the stable and unstable surface. Use of resistance 
increases the dif?culty of the exercise. 

[0080] Any combination of stable, unstable, and raised 
con?gurations may be employed. For example, the combi 
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nations may include stable-stable, stable-unstable, stable 
unstable (With resistance), stable-unstable (raised), unstable 
unstable, etc. With a stable-stable combination, however, 
there may be little or no distinction betWeen Where the ?rst 
surface ends and the second surface begins. For example, a 
single ?oor mat may serve as the ?rst and second surface, 
With no de?nite boundary betWeen the tWo. In this case, it 
should be appreciated that the ?rst surface is the surface 
contacting the upper or loWer portion of the human subject, 
and the second surface is the surface contacting the loWer or 
upper portion of the human subject, as the case may be. 

[0081] Referring to FIG. 3, a human subject is shoWn With 
their hands in contact With a ?rst surface and their feet (e.g., 
toes and balls of the feet) in contact With a second surface. 
In this example, the ?rst surface is a raised stationary bar. 
The second surface is a padded mat. The second surface is 
slideably operable along tracks. In short, FIG. 3 illustrates, 
a stable-unstable combination, With the ?rst surface raised. 

[0082] FIG. 4 illustrates an alternative embodiment With 
the subj ect’s feet resting on the raised ?rst surface (e.g., bar) 
and the subject’s hands resting on the second surface. As 
previously mentioned, any combination of stable-unstable, 
stable-stable, raised, and With resistance may be employed 
With the present invention. Moreover, a variety of different 
exercise equipment, devices, and systems may be used to 
implement the combinations. 

[0083] Referring to FIG. 5, a picture of a human subject 
performing an exercise referred to as the “NCK Neutral 
Spine Stance” is shoWn. The subject is in a suspended prone 
position With the hands placed on a ?rst stable surface (e.g., 
the ?oor in this example) and the knees placed on a second 
stable surface. The subject’s shoulders are at about a 90° 
angle, and the hips are ?exed also at about a 900 angle. For 
the purpose of illustration, these angles are re?ected in the 
draWing. It should be appreciated, hoWever, that some 
deviation in shoulder and hip angle may occur due to a 
number of factors, such as ?exibility of the subject, injury, 
muscle tone, etc. In the NCK Neutral Spine Stance, the 
subject strives to achieve a neutral spine position. 

[0084] Referring to FIG. 6, a standing subject is shoWn in 
a “neutral spine” position. In the neutral position, the spine 
takes its natural curved shape (Which of course varies 
someWhat from person to person). An imaginary “baseline” 
may be visualiZed running doWn the length of the spine. 
Because of the natural curvature of the spine When in the 
neutral spine position, the imaginary baseline is proximate 
the spine only at the top portion, the middle portion, and the 
bottom portion of the spine. 

[0085] In FIG. 7, a human subject is positioned in one 
variation of the NCK Neutral Spine Stance (additional 
variations described beloW). The subject is in a neutral spine 
position With a foam roller illustrating the imaginary base 
line extending lengthWise doWn the human body. As shoWn, 
the natural curvature of the spine causes a cervical curve, 
With respect to the baseline, around the neck portion of the 
subject, and a lumbar curve around the loWer back region of 
the subject. 

[0086] Referring to FIG. 8, a simpli?ed diagram of the 
subject’s spine positioned in a neutral spine position is 
shoWn. Also shoWn is the imaginary baseline extending 
lengthWise doWn the human body. This is approximately the 
same line illustrated With the foam roller in FIG. 7. 
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[0087] The human spine includes 33 vertebrae. Beginning 
from the top most head portion of the subject, the cervical 
portion of the spine (i.e., neck portion) includes seven 
vertebrae that can be labeled C1-C7. Continuing doWn the 
spine, the thoracic portion of the spine includes tWelve 
vertebrae that can be labeled Tl-Tl2. The lumbar makes up 
the next portion of the spine and includes ?ve vertebrae that 
can be labeled L1 -L5. At the bottom portion of the spine, the 
sacral includes ?ve fused vertebrae that can be labeled 
Fl-FS. 

[0088] As shoWn in FIG. 8, When the subject is in a 
neutral spine position, the natural curvature of the spine 
approaches the imaginary baseline in three places. This 
natural curvature of the spine forms a progressive arc With 
respect to the imaginary baseline. At the top most portion of 
the spine (i.e., proximate the subject’s head) the natural 
curvature of the spine approaches the imaginary baseline 
around vertebrae Cl. HoWever, depending upon physical 
characteristics of the patient, a perfect neutral spine position 
may not be attainable Without some training and condition 
ing. For example, if the subject spends eight hours a day bent 
over a desk at Work, it may take some training and condi 
tioning of the stabiliZing muscles supporting the spine to 
achieve neutral spine. Moreover, other factors, such as bone 
structure, muscle tone, injury, disability, etc., may dictate 
Where the spine approaches the imaginary baseline. For 
these reasons, it may be that the spine approaches the 
baseline anyWhere betWeen vertebrae Cl-C3. 

[0089] The natural curvature of the spine also approaches 
the imaginary baseline betWeen vertebrae T6-T8. This is 
approximately the middle back portion of the subject. 
BetWeen these tWo points, a cervical curvature of the spine 
is shoWn having an apex of approximately 2 inches from the 
baseline. The cervical curvature occurs around the neck 
region of the subject, and may also be seen in FIG. 7. Again, 
it should be appreciate that the exact curvature and mea 
surements Will vary from person to person. 

[0090] From this location, extending to the loWer portion 
of the subject, the natural curvature of the spine forms a 
lumbar curve With the spine approaching the imaginary 
baseline betWeen vertebrae Fl-F3. Although measurements 
Will vary from person to person, in the typical case, the apex 
of the lumbar curve Will extend approximately 2 inches from 
the imaginary baseline. 

[0091] It should be appreciated that the neutral spine 
position described in FIGS. 6-8 is an optimal neutral spine 
position. That is, the exact curvature of the spine and other 
speci?c physiological details are likely to vary from person 
to person. Moreover, a subject may require repeated training 
to achieve an NCK Neutral Spine Stance or a variation 
thereof, described beloW. HoWever, once the neutral spine 
positioned is attained, the transversus abdominus and the 
pelvic ?oor advantageously remain in a constant state of 
isometric contraction against gravity. If the subject is not in 
a true neutral spine position, the muscles are not called to 
contract reducing the bene?cial effect from the exercise. 

[0092] The subject may hold the NCK Neutral Spine 
Stance for selected durations of time. Additional movements 
are also possible from the NCK Neutral Spine Stance. In 
general, these additional movements include the coordina 
tion of certain body parts With spinal movements about the 
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imaginary baseline. The spinal movements may include, for 
example, variations of spinal ?exion, extension, and rota 
tion. 

[0093] FIG. 9, shows the subject’s spine in ?exion; i.e., in 
a ?exed position. FIG. 10 illustrates the effect of spinal 
?exion on the spine; the discs are extended posteriorly and 
compressed anteriorily. As shoWn, When in ?exion, the spine 
moves from neutral spine to a position aWay from the 
baseline. It should be appreciated that When the spine is in 
?exion the effect on the discs Will vary doWn the length of 
the spine. Moreover, the amount of ?exion Will likely vary 
depending on the physical condition, spine shape, and other 
factors of the human subject. 

[0094] Referring noW to FIG. 11, a subject is shoWn With 
the spine in extension; i.e., in an extended position. In this 
position, as shoWn in FIG. 12, the spinal discs are expanded 
anteriorily and compressed posteriority. As described for 
?exion, When the spine is in an extension position, the spine 
is moved to a position aWay from the baseline, but in this 
case, the spine is moved in direction that is opposite to 
?exion. Moreover, it should be appreciated that When the 
spine is in extension the effect on the discs Will vary doWn 
the length of the spine, and the amount of extension Will 
likely vary depending on the physical condition, spine 
shape, and other factors of the human subject. The consid 
erations are also equally applicable to other body move 
ments described herein. 

[0095] As shoWn in FIG. 13, a subject can also be 
positioned so that there is lateral ?exion of the spine. In this 
position, the subject’s upper body is located at an angle 
aWay from an imaginary centerline of the body from head to 
toe. Lateral ?exion of the spine also includes When the 
subject’s upper body is located on the opposite side of the 
imaginary centerline. In other Words, lateral ?exion includes 
When the subject’s upper body is located at an angle aWay 
from the imaginary centerline in the opposite direction along 
the same plane. 

[0096] Referring back to FIG. 5, although not shoWn, any 
variation of surface combinations (e.g., stable-unstable, 
unstable-unstable, raised, etc.) may be used With this body 
movement. For example, rather than placing the subject’s 
knees on the stable surface (e.g., the ?oor in this case), the 
subject may place their knees on an unstable surface, such 
as the one illustrated in FIG. 1. Generally, the addition of an 
unstable and/or raised surface increases the di?iculty of an 
exercise, thus increasing the muscle activity. Moreover, 
although not every surface combination Will be illustrated 
for each exercise described herein, it should be appreciated 
that any variation of surface combinations may be 
employed. 
[0097] A plurality of different variations are possible With 
the NCK Neutral Spine Stance. The variation selected for a 
particular human subject may vary depending upon, for 
example, body type, muscle structure, bone structure, injury, 
?exibility, etc. Ordinarily, a spine evaluation process is used 
to determine Which variation of the NCK Neutral Spine 
Stance is appropriate for a particular human subject. A 
professional trained in the movements of the present inven 
tion may make this selection. The folloWing variations of the 
NCK Neutral Spine Stance are described in order of increas 
ing di?iculty. That is, the amount of muscle activity used to 
maintain neutral spine increases With each variation of the 
NCK Neutral Spine Stance. 
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[0098] Referring to FIG. 14, for example, a ?rst variation 
of the NCK Neutral Spine Stance is shoWn. In this example, 
the subject is in a suspended prone position With the knees 
bent and the hips ?exed to about a 1450 angle. The shoulders 
are at about a 90° angle. Regardless of the particular 
variation of the NCK Neutral Spine Stance, the subject 
should strive to achieve a neutral spine position. Moreover, 
before progressing to the next di?icult variation of the NCK 
Neutral Spine Stance, the subject, While in the NCK Neutral 
Spine Stance, should be able to contract the transversus 
abdominus, contract the pelvic ?oor, and contract the core 
muscle group by combining the contraction of the transver 
sus abdominus With the contraction of the pelvic ?oor. 

[0099] When contracting the transversus abdominus 
against gravity, the subject should maintain neutral spine. 
This is likely to feel like a corset/Weight belt tightening 
around the loWer abdominals. When contracting the pelvic 
?oor, the spine should not move and the transversus abdomi 
nus should remain contracted. 

[0100] Referring to FIG. 15, a second variation of the 
NCK Neutral Spine Stance is shoWn. With this variation, the 
subject is in a suspended prone position With elboWs placed 
on a surface (e.g., stable, unstable, etc.) While maintaining 
the shoulders at about a 90° angle. The knees are placed on 
a second surface With the hips ?exed at about a 1450 angle. 
Again, the subject should strive to achieve a neutral spine. 

[0101] A third variation of the NCK Neutral Spine Stance 
is shoWn in FIG. 16. With this variation, the subject is in a 
suspended prone position With the hands placed on a surface 
With the shoulders at about a 90° angle, and the feet placed 
on a second surface With the hips at about a neutral position. 
A neutral spine position should be attained. 

[0102] Referring to FIG. 17, a fourth variation of the NCK 
Neutral Spine Stance is shoWn. With this variation, the 
subject is in a suspended prone position With the elboWs 
placed on a surface, and the shoulders at about a 90° angle. 
The feet are placed on a second surface With the hips at about 
a neutral position. From this position, the subject should be 
able to achieve neutral spine. 

[0103] Variations of the NCK Neutral Spine Stance With 
the human subject resting on the elboWs are fundamental 
positions for training prone. To maintain this position, an 
isometric contraction of the abdominals, deep spinal mus 
culature, hip ?exors, and scapular stabiliZers is required. 
Moreover, the NCK Neutral Spine Stance calls upon the 
transversus abdominus, and consequently the multi?di to 
sustain a contraction for the duration of the suspended prone 
position. Relaxation of this deep core complex results in the 
collapse of the NCK Neutral Spine Stance. Therefore, the 
stabiliZers of the core muscles are unable to “cheat” during 
the movement. For simplicity, further reference to an NCK 
Neutral Spine Stance may be assumed to include any of the 
aforementioned variations. As stated, an appropriate varia 
tion of the NCK Neutral Spine Stance for a particular human 
subject Will likely vary depending upon a variety of factors. 

[0104] Thus far, a variety of body position variations have 
been described for the NCK Neutral Spine Stance. With 
regard to upper body variations, in FIG. 5, the human 
subject is shoWn With arms extended and the shoulder at 
about a 90° angle. In FIG. 17, the human subject is shoWn 
With elboWs ?exed at about a 90° angle, and the shoulders 
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also at about a 90° angle. In yet another upper body 
variation, FIG. 18 shows the human subject With arms 
extended and shoulders at about a 145° angle. These upper 
body variations along With additional body position varia 
tions, described beloW, may be used With the NCK Neutral 
Spine Stance and any additional exercise movements to be 
described. Moreover, rather than describing every body 
position variation for each exercise, it is simpler to present 
the body position variation separately. Once described, it 
should then become apparent to one of ordinary skill in the 
art that any body position combination may be used for a 
particular exercise, including the NCK Neutral Spine 
Stance. 

[0105] With regard to hip variations, in FIG. 17, the 
human subject is shoWn With a neutral hip position. In other 
Words, the hips are held at approximately a 180° angle. In 
FIG. 5, the human subject is shoWn in a ?exed hip position 
With the hips positioned at about a 90° angle. 

[0106] Turning noW to knee variations, in FIG. 17, the 
human subject is shoWn With an extended knee position. In 
FIG. 5, the knee is ?exed to approximately a 90° angle. 
Referring to FIG. 19, different hip and knee variations may 
be performed independently for each leg. In this illustrative 
example, a ?rst leg of the human subject is shoWn With a 
?exed hip positioned at about a 90° angle, and a ?exed knee 
also positioned at about a 90° angle. A second leg of the 
human subject is shoWn With a neutral hip position and an 
extended knee position. 

[0107] As already shoWn for the NCK Neutral Spine 
Stance, the human subject may use any combination of hip, 
knee, and upper body variations. Additional body position 
variations, described beloW, may also be employed With the 
NCK Neutral Spine Stance and other exercises. Moreover, 
the selected combination of body position variations may 
vary depending upon a variety of factors, such as the 
physical condition of the human subject, ?exibility, particu 
lar exercise to be performed, injury to be redressed, ultimate 
goal of the human subject, etc. 

[0108] Ankle position variations may also be employed in 
combination With the aforementioned body position varia 
tions. Referring to FIG. 20, the human subject is shoWn With 
a neutral hip position and an extended knee position. The 
feet of the human subject are positioned on a surface, and the 
ankle is positioned in plantar ?exion. Referring back to FIG. 
3, the subject is performing the same body position varia 
tions, except that the ankle is positioned in dorsi ?exion. 
Depending upon the particular exercise to be performed, the 
human may move back and forth betWeen plantar ?exion 
and dorsi ?exion ankle positions. The same holds true for 
sWitching betWeen any other body position variations. 

[0109] Referring to FIGS. 21-23, femoral rotation varia 
tions are shoWn. In particular, FIGS. 21-23, respectively, are 
cross-sectional vieWs shoWing the relative position of the 
subject’s femurs and spine as the subject moves from a 
position of external rotation of the femurs to a position With 
the femurs in parallel to a position in Which the femurs are 
rotated internally. In FIG. 22, for example, the femurs are in 
a parallel (i.e., neutral position). In FIG. 21, the femurs are 
in external rotation. In FIG. 23, the femurs are in internal 
rotation. As described for the ankle variations, depending 
upon the exercise to be performed, the femurs may be 
rotated betWeen neutral, external, and internal positions. 
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[0110] As stated, the aforementioned body position varia 
tions may be used with different exercises, including the 
NCK Neutral Spine Stance. As Will be shoWn beloW, the 
movements of the present invention may make use of spinal 
?exion, extension, pelvic rotation, lateral ?exion, or a com 
bination of the above. Many of these exercises begin from 
the NCK Neutral Spine Stance or a variation thereof. The 
prime mover of a particular exercise Will vary in relation to 
gravity, axis of motion, and the prime mover may change 
several times Within an exercise. The combination of these 
exercises With the aforementioned body position variations 
provides a more effective and e?icient means of achieving 
core muscle stabiliZation. 

[0111] Returning back to the exercises, the NCK Neutral 
Spine Stance described above may be combined With pelvic 
rotation. In FIG. 24, a cross-section of the pelvis and spine 
is shoWn in an anterior vieW. To illustrate the pelvic rotation 
possible from the NCK Neutral Spine Stance, FIG. 25 
shoWs a superior vieW of the pelvis taken along the line A-A 
in FIG. 24. More particularly, FIG. 25 illustrates hoW a 
human subject rotates the pelvis about an imaginary center 
line, While positioned in the NCK Neutral Spine Stance. As 
Will be shoWn beloW, pelvic rotation may be combined With 
spinal ?exion and/or extension. 

[0112] In FIG. 25, the imaginary centerline runs substan 
tially perpendicular to the imaginary baseline created from 
a neutral spine position (described above for FIG. 1). The 
centerline de?nes the axis of pelvic rotation. As shoWn, the 
pelvis may be rotated betWeen 0° and 45° in one direction 
about the centerline and then returned to approximately a 
90° neutral position With respect to the centerline. The pelvis 
may also be rotated betWeen 0° and 45° in the opposite 
direction from the centerline and then returned to approxi 
mately the neutral 90° position. Moreover, the pelvis may be 
rotated from a position betWeen 0° and 45° from the 
centerline through neutral and to an opposite position 
betWeen 0° and 45° from the centerline in one motion (i.e., 
the pelvis may be rotated from a right rotation position to a 
left rotation position or from a left rotation position to a right 
rotation position in one movement). Any variation of the 
pelvic rotation may be repeated as desired. FIG. 26, for 
example, illustrates a human subject in the fourth variation 
of the NCK Neutral Spine Stance (e.g., extended knee, 
neutral hip, elboWs ?exed at about a 90° angle), While 
performing pelvic rotation. 
[0113] From an NCK Neutral Spine Stance an exercise 
referred to as the “Inverted Crunch” may be performed by 
moving from a neutral spine position to either ?exion or 
extension. In FIG. 17, for example, the human subject is 
shoWn in an NCK Neutral Spine Stance With neutral spine. 
From this position, the subject may perform an Inverted 
Crunch by moving the spine to ?exion or extension. In FIG. 
27, for example, the subject has moved from neutral spine 
(?rst position) to spinal extension (second position). As 
shoWn, a substantial portion of the spine has been moved 
beloW the baseline When the subject is in spinal extension. 
Referring noW to FIG. 28, the subject is shoWn having 
moved from neutral spine (?rst position) to spinal ?exion 
(second position). In this example, a substantial portion of 
the spine is above the baseline When the subject is in spinal 
?exion. 

[0114] The actual execution of the Inverted Crunch may 
depend upon a number of factors, such as the physical 
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condition of the human subject, ?exibility, injury to be 
redressed, ultimate goal of the human subject, etc. Advanced 
human subjects may perform the inverted crunch, for 
example, by repeatedly moving from extension through 
neutral spine to ?exion and back again to extension. Begin 
ners or subjects With injury or disability may have to begin, 
for example, With either ?exion or extension and Work up to 
more advanced movements. 

[0115] The Inverted Crunch may also be combined With 
pelvic rotation, referred to generally as the “Inverted Crunch 
With Rotation”. As described in FIGS. 24 and 25, the pelvis 
may be rotated With an imaginary centerline de?ning the 
axis of rotation. Such rotation may be performed in either 
direction. 

[0116] Referring to FIG. 29, a human subject is shoWn 
having moved from neutral spine to spinal extension With 
the addition of pelvic rotation. In this example, the subject 
is shoWn With one elboW ?exed resting on a stable surface. 
The other arm is slightly bent almost fully extended With the 
palm resting on a surface for balance. As already described, 
other body position variations may be used as Well. For 
example, the Inverted Crunch With Rotation may be per 
formed With both elboWs ?exed at or about 90° angles. 
Moreover, the exercise may also be performed With ?exed 
knees positioned on the second surface at or about 90° 
angles. 
[0117] In one illustrative embodiment, the Inverted 
Crunch With Rotation is started With the human subject in a 
NCK Neutral Spine Stance. The pelvis is rotated to betWeen 
0° and 45°, and While holding the pelvic rotation, the subject 
moves into spinal extension. From this position, the subject 
returns to neutral spine With the pelvis still rotated about the 
same angle. The extension and return of the spine to neutral 
position may be repeated as desired. Alternatively, to reduce 
fatigue, the direction of pelvic rotation may be alternated 
betWeen movements into spinal extension. 

[0118] Referring to FIG. 30, the Inverted Crunch With 
Rotation is shoWn With the human subject moving into 
spinal ?exion. As described for extension, the subject may 
rotate the pelvis about the imaginary centerline, While per 
forming the exercise. HoWever, in this example, the subject 
moves from neutral spine into spinal ?exion. It should be 
appreciated that the timing of the pelvic rotation for both 
spinal extension and ?exion may vary depending upon a 
variety of factors, such as the physiology of the subject, 
exercise being performed, injury, etc. For example, the 
pelvis may be rotated after the subject has achieved spinal 
extension and/or ?exion. With the Inverted Crunch With 
Rotation, Whether performed With spinal extension or ?ex 
ion, the core muscles are stimulated With emphasis on the 
more medial obliques. Training With this movement tones 
the trunk rotators and stabiliZers and increases mobility and 
?exibility to the lateral trunk and lumbar spine. 

[0119] Referring to FIG. 31, an exercise referred to as the 
“Ball Up” is shoWn. In this illustrative embodiment, the 
elboWs of the human subject are positioned on a stable 
surface, While the feet are positioned on an unstable surface. 
The unstable surface may include, for example, the carriage 
of a reformer machine of a type Well knoWn in the art, such 
as the Allegro model Which is commercially available from 
Balanced Body, Inc. of Sacramento, Calif. Again, although 
only one combination of body positions is shoWn, other of 
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the aforementioned body position variations and combina 
tions may also be used With this exercise. For example, the 
subject may place the hands on the stable surface, the knees 
in a ?exed position on the second surface, one surface may 
be raised, etc. 

[0120] The Ball Up begins With the subject in a NCK 
Neutral Spine Stance. From the neutral spine position, the 
spine is ?exed by draWing the knees up toWard the neck and 
underneath the trunk of the body. This is the position 
illustrated in FIG. 31. In the Ball Up position, the hips, 
knees, rectus abdominus, and other muscle groups are 
?exed. The subject can relax from the position shoWn in 
FIG. 31 by extending the legs to return to the neutral spine 
starting position. Repetitions of this movement may be 
performed as desired. 

[0121] Another exercise according to the present inven 
tion can be referred to as “The Ball Up With Rotation.” The 
Ball Up With Rotation stimulates essentially the same 
muscle groups With more emphasis on the obliques. FIG. 32 
illustrates one embodiment of the exercise. For simplicity, 
the Ball Up With Rotation is described using the same body 
position variations and surface variations as Were described 
for the regular Ball Up (FIG. 31). It should be appreciated, 
hoWever, that other variation might be used as Well. 

[0122] The Ball Up With Rotation is started in a NCK 
Neutral spine Stance. The pelvis is rotated to some angle 
approximately betWeen 0° and 45° about the previously 
described centerline, While maintaining a neutral spine posi 
tion. The pelvic rotation may occur in either direction about 
the centerline. As Was described for the regular Ball Up, the 
subject moves to a second position draWing the legs under 
neath the trunk of the subj ect’s body, While maintaining the 
pelvic rotation. One illustrative example of this position is 
shoWn in FIG. 32. Although not shoWn, other examples may 
include different combinations of body positions, surfaces, 
etc. 

[0123] The subject can relax from the position shoWn in 
FIG. 32 by extending the legs to return to the neutral spine 
starting position. Repetitions of this movement may be 
performed as desired. Although the subject Will generally 
Work only one side (i.e., direction of pelvic rotation) at a 
time, an advanced movement progression includes altemat 
ing ball-ups from left to right (i.e., changing the direction of 
pelvic rotation With each movement). 

[0124] Another movement of the present invention is 
referred to as “Lateral Shifts in Prone”. This exercise begins 
With the human subject assuming a NCK Neutral Spine 
Stance. In one example, the subject rests the elboWs on a 
stable surface at about a ?exed 90° angle. The subject has the 
knees extended With the feet (e.g., toes and balls of feet) 
resting on a second surface. From this position, the subject 
laterally shifts the spine from left to right (i.e., lateral 
?exion). Referring to FIG. 33, for example, a human subject 
is shoWn in such a position With the spine in a neutral 
position laterally ?exed to the subject’s left side. As shoWn, 
the exercise includes laterally ?exing the spine, While main 
taining a neutral spine position. 

[0125] Variations of the Lateral Shifts in Prone include 
combining spinal extension and/or ?exion With lateral ?ex 
ion. For example, in one illustrative embodiment, the subject 
moves from neutral spine to ?exion or extension and then 










