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Correcting Movement Imbalances with Yoga Therapy
Marie Janisse, P.T., R.Y.T.

Abstract slowly eroding the joints, leading to arthritis and avoid-
able pain:® This article will discuss variations in move-
Yoga teachers and therapists recognize the needmemt patterns, and it presents a system for identifying
correct postural alignment. The quality of movement &d correcting movement imbalances with Yoga therapy.
equally important. When a person moves incorrectly, Here is an example of how a movement imbalance
joints deviate from their centers of rotation. Mechanicégvelops: When you play tennis, your shoulder may
stress occurs with repeated incorrect movement awgntually tire. A certain amount of stress is beneficial,
results in degeneration of the joint and eventual pdA it keeps you in shape, but if you play too long you
from repetitive stress. Yoga therapists and teachers inflileve into a level of stress that causes some muscles to
ence the movement patterns of their students by trgfiorten and thicken and others to become longer than is
choice ofasanas By identifying an incorrect pattern ofideal. Once these changes in muscle length occur, your
movement, a Yoga therapist can be more specific in 8fgulder no longer moves precisely on its axis of rota-
selection ofisanago alleviate pain and to help studenttion. The stronger and shorter muscles pull harder, caus-
avoid pain in the future. This article offers an introdud?g friction between the ball and socket. This is a
tion to the principles of movement balancing and a clagovement imbalance. It causes wear each time you
sification of movement patterns in the low back tg¢peat the motion, not just when you overexert. The
demonstrate the practical application of movement balechanical stress of repeatedly moving incorrectly is

ancing in Yoga therapy. called repetitive stress.
Most people are not aware of a movement imbalance

until they develop symptoms of pain, weakness, or
Balance, Not Strength numbness. Weight training can worsen a movement
imbalance in the arms and legs as it increases both the
Quality of movement refers to the way that wéequency of repetition and the forces that are causing
recruit muscles to perform an action. Every time wseechanical stress. This hastens the progression of soft
move, we make choices in a way that is unique. Liftiigsue and joint damage.
an arm or taking a step involves many joints and many Repetitive stress can also damage the back, which is
more muscles. The quality of every move we makkesigned to be the solid and stable center of the body.
depends on how much power we apportion to differéMithout spinal stability (also called pelvic stability), the
muscle groups. Sometimes, out of habit, we move bhack moves more readily than the hips. Or, the back will
ways that are damaging. A movement that is performexve every time the hip moves. This contributes to the
repeatedly (sitting down, standing up, reaching into tha&ear and tear” kind of arthritis—osteoarthritis.
cupboard, and especially the way we walk) could be Movement balancing expands the common use of
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the term “repetitive stress” to include‘'many of the syndromes that arelominates another, there is an imbal-
any stress caused from the repeatsgen clinically are the result ofance in the forces around a joint.
movement of a joint that is not mov-cumulative microtrauma and are nothis imbalance will cause the joint
ing with precision. This applies tosimply cases of ‘age-related degerto deteriorate more quickly and
true joints such as the spinal jointgration’ or the result of a single relabecome painful.
and the shoulder joint, as well as thévely trivial incident as is so often A common example of muscle
described® Her system has beendominance results in patello-femoral
used and adapted by physical thergain. This condition arises from an
pists around the world, and this artitmbalance of forces acting on the
Most people are not cle demonstrates an application dfnee cap (the patella). The muscles
aware of a movement this knowledge. o o pulling the knee cap from the_z outside
. . The information in this article is of the knee (vastus lateralis) often
imbalance until they intended to offer an understanding opull harder than the muscles pulling
develop symptoms of why certain &sanasare helpful in from the inside of the knee (vastus
pain, weakness, or alleviating pain while others maymedialis). When this happens, the
increase pain in certain individualskneecap is pulled off its “track.” It
It explains the use of movement testsibs against the edges of the groove
and offers suggestions for preventivéhrough which it was designed to
therapy. Sahrmann’s system allow
scapulo-thoracic joint—the glidingus to assess the direction of move
of _the scapylg across the ri_b cagenent that causes the repetitiye str_e Movement balancing
This latter joint is a “functional” before symptoms occur. With this
joint that also has an optimal patterinformation, we can avoidsanas
of movement that must be preciselyhat would cause a joint or spina use of the term “repeti-
maintained in order for the ball-andsegment to wear and instead sele tive stress” to include
sock_et joint (_)f the_shoulder_ to moveasana_sthat stgplllze th_e joints. any stress caused from
precisely on its axis of rotation. Joint stability requires a balance
Movement balancing is based omf active and passive forces actin the repeated movement
an understanding of joint structureon a joint. It is balance, not strengtt Of a joint that is not mov-
and muscle function, supported byhat allows the body to function jng with precision.
engineering principles. Its centralkafely and freely. Specific movemen
premise is that mechanical efficiencyests inform us when this balance i
will increase the longevity of ourlost. glide® This example of poor motor
body’s movement system. When The neuromuscular basis forcontrol is corrected by retraining the
mechanical precision is lost, the joinunderstanding movement imbaltwo muscles to work as a team, each

numbness.

expands the common

surfaces wear unevenly and the soéinces has three parts: pulling with an optimal force that
tissue develops small tears (cumula- balances the other.
tive microtrauma). a) Motor control Pain also can be caused by an
Shirley Sahrmann, P.T., Ph.D.P) Muscle length/tension imbalance in the work done by two
F.AAP.TA., professor and associaté) Relative flexibility muscles with similar functions. For
director for doctoral studies in the example, there are two muscles that
Program in Physical Therapy atMotor Control—Teamwork abduct the hip: the gluteus medius
Washington University School of and the tensor fascia lata (TFL). The
Medicine, St. Louis, Missouri, Motor control refers to the way TFL also flexes the hip and rotates it

developed Movement System Balthat muscles work together. It isnwardly (medially). When the TFL

ancing as a method for identifyingsomewhat like the wizard behind thelominates the gluteus medius, the
and treating movement imbalancesurtain (in the brain) who determinesperson acquires a “habit” of walking
for the pelvic girdle (low back, which muscle fires, how strong aand performing most upright move-
pelvis, and hips) and the shouldeplayer it is, and when it comes intament with the hip rotated medialfly.

girdle (shoulder and scapular areajplay. These choices are at the hedrhis is an example of poor motor
Sahrmann’s work suggests thaodf movement quality. If one musclecontrol. It is a choice made by the
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brain unconsciously (i.e., subcortiy influences® The motor control Stress) with each step. A person who
cally). It can cause pain in the hiRy pe affected. is young or inactive may show no

and knee. Often the imbalance is not 114 length of a muscle in theSYmptoms at first. However, with

identified until after the person haslegs and arms is discussed in ternfime, and especially with a physi-

had hip or knee replacement surgerys o range of motion of the joint(s)ca”y demanding lifestyle, soft tissue

The pattern usually persists after SUk o+ the muscle crosses. For exan@nd joint damage from the repetitive

gery and can be modified only to Dle, the length of the hip flexors isStress will eventually cause pain and
degree because of the structurgdatermined by the number ofinflammation.

changes that have occurred. Years B(egrees that the hip moves intg The length of the back muscles

pain and arthritic deformity could oytansion. Muscles of the trunk ardParaspinals) and abdominals (espe-
have been prevented with early cors aasured by the alignment of th&ially the external oblique) is partic-

rection of the movement imbalance.bones to which they are attache

Quality of movement requires &gcqnjae, pelvis, ribs, and spine).
precise timing and degree of partici- 5, example of the effects of

pation from muscles to keep joint§y seie jength on posture is seen i In the general popula-

healthy. When movement imbal- S, .
square shoulders,” which refers to i 4: .
ances are not identified througlbfsture wherein the scapulae ar tion, the hamstring mus-

movement testing, sanas can ¢pouiders are held in an elevate €l€ is frequently too
increase patterns of dominance §sysition. This mal-alignment makes short. In the population

the strong muscles become Srongé.cjeay that the upper trapezius, leve of dancers, gymnasts,

Correction involves reestablishing g ;
or scapulae, and rhomboid muscle o
healthy pattern of movement byare 100 short. These shortened mu 2N YO8a teachers, it is

retraining specific muscle groupsje cause premature aging of the ce frequently too long.
(muscle reeducation). It is necessaryig spine by the excessive

to integrate the correct way of MOVyeqqyres created on the disks al

ing into every part of the daily rou-, o tapral joints.

tine—standing up and sitting down, | the general population, theularly important to the health of the
getting into and out of the car, gomghamstring muscle is frequently tod2ack as we will see in the next sec-

up stairs, efc. short. In the population of dancerst!on-

Muscle reeducation requires thafy mnasts, and Yoga teachers, it i . I
the movements be performed SIOWIVPrequentIy too long. Most teachersﬁelat've Flexibility—Keep

with full attention and with minimal ;.o aware of the pain that can resuthe Torso Stronger than the

force. Yoga therapy is thus ideallysqm hamstring muscles that are to@Extremities

suited for both muscle reeducationp, . however, excessive hamstring _ L
and the body awareness needed Fé’ngth can also be damaging. Relative flexibility refers to the

integrate the corrected movements Hamstring length is measured€lationship between two segments
into the day’s activities. by lifting the leg with the knee of thtebbcidy. Wt:ﬁn tcomparlgg rr;ove-.
straight (Figures 1A, B, C, and D).MeNt between the 1orso and extremi-

The optimal length is reached af®S: the sturdier joints of the
approximately 80° of straight |egshoulder and hip should move more

raising. When the hamstring musclseadily (be relatively more flexible)
is too long, it affects the quality ofthan the smaller facet joints of the

_ : h movement. Even a very strong hansPine. It is extremely imp_or_tant to
icant role in determining how mUChstring muscle that is significantlythe health of the back that it is stable

it will participate in a movement. verstretched has altered its contrédfnmoving) at least at the beginning
The quality of movement is change(iver the segments that it influence&f hip motion. This depends on mus-
as one muscle shortens and thiCkeTﬁnee, hip, and low back)™* When cle length and motor control as
or becomes excessively long. Amu this happens, the joint deviates fronsXplained above; i.e., relative flexi-
cle that is too short will pull too hardits center of rotation and IoressurQility reflects how muscles are being
on a joint; one that is too long will points develop in the joint (repetitiverecrUited (motor control), and motor
have less control over the joints that control is affected by the length of a

Muscle Length—Too Short,
Too Long, or Just Right

A muscle’s length plays a signif-
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muscle. Stability in the spine reducesoon after the shoulder begins flexthe spine will be located in the seg-
the repetitive stress that leads to préen. This “unstable scapula” canment that is too mobile.

mature degeneration of the disks anldecome a source of pain.

vertebral joints, and it is similarly Now that we have understood o .
important to the health of the shouthow the three neurological princi-Classification of Mechani-

der joint that the scapula remainples (motor control, muscle lengthcal Low Back Pain

fixed during the first part of shouldertension, and relative flexibility)

movement. affect our movement, we will con- A movement assessment identi-

Relative flexibility means that sider a classification system thafies the direction of movement that
one segment is more eager to mowvalows movement imbalances to beonsistently causes pain. It is com-
than another, some tissues contratreated in a very specific and preciseion sense to avoid that which
more readily than others, some tisway. causes pain and to choose those
sues yield more to movement than The classification system belowmovements that decrease pain. By
others. In the case of a shoulder, thdescribes the directions in which thelassifying the direction of a move-
scapulo-thoracic “joint” (shoulderlow back becomes relatively morement imbalance, that specific move-
blade sliding across the ribs) maylexible than the hips. We will seement can be retrained. It is this
become relatively more flexiblethat the direction of relative flexibil- ability to be specific that prevents
(quick to move) than the gleno-ity in the spine is the same directiorthe recurrence of pain by: 1) creating
humeral joint. This means that thef movement that will cause painstability where there is too much
movement occurs at the scapula toBain caused by repetitive stress imotion and 2) integrating the cor-
rected movement into daily activ-
ityllafn

The movement classifications
are based on the movements of the
spine and their combinations: flex-
ion, extension, rotation, flexion/rota-
tion, extension/rotation, and flexion/
extension.

The tests are performed in sit-
ting, standing, side-lying, prone,
supine, and in table (quadruped)
position. If pain is produced consis-
tently when the spine moves into
flexion and rotation, then it is called
a flexion/rotation fault. This infor-
mation directs the choice of move-
ments andasanasto correct and
prevent the movement imbalance
and to relieve the symptoms of
pain:®

In the movement test that fol-
lows, it is possible to determine
which is relatively more flexible
(yielding), the back or the hips. This
test is one of several used to detect
repetitive stress in the low back in
the direction of flexion:

With no prior instruction, a per-
son is asked to bend forward. If the
Figure 1B Figure 1D movement is initiated from the hips

while the back remains in the posi-

Figure 1C
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tion of neutral spine, then the spine ibend forward at the hips. He or shepine in extension, and their hip flex-
stable. The hips are relatively morenust stop the motion as soon as thars are often too short. Testing may
flexible than the back. However, ifback loses the neutral position. If thelemonstrate a movement fault in the
the back is too quick to round withback is allowed to flatten (lose neuextension category. If this is true,
little to no movement in the hips thertral), the flexion fault will be and especially if they experience
the spine is unstable. The back is reencouraged rather than correcteghain, repeated backward bending
atively more flexible than the hips. ItPerformed slowly and with full &sanaswvould reinforce the incorrect

is an indication that the low backawareness, this is one step towangday of moving. They would be at

may be receiving repetitive stress imeturning the relative flexibility to risk of developing stenosis (narrow-
the direction of low back (lumbar)the hips. The spine is receiving itsng of the vertebral canal) and/or

flexion. If other tests confirm this, first lesson in stability. damage to the facet joints and
the imbalance would fall into the  Aperson is placed in the flexionnerves. They would need to avoid
flexion category. category when: a) the majority ofbhujanga-asanaunless it is per-

A person in the flexion categorytests confirm that the low back (lumformed over a bolster and only to a
is likely to stand, sit, and performbar spine) consistently moves intgosition of neutral spine. Unfortu-
daily activities with a flat back (lum- flexion with certain movements ofnately, the damage occurs so slowly
bar flexion). The flattened lumbarthe hips and knees, b) if there is pairthat the person has no way to corre-
spine indicates that the muscles thalhen the pain would be consistentlyate the bony changes to the perform-
run along either side of the spinéncreased with tests that move thance of backward bends.
(paraspinal muscles) are overspine into flexion, and c) the pain  Correcting a movement fault in
stretched. Cyclists commonly fallwould be lessened when the spine the extension category would begin
into this lumbar flexion category duestabilized (above example of for-with lessons in finding and holding
to their position on the bicycle. ward bending at the hips only)*  neutral spine at the wall. This would

If the person in the flexion cate- A person in the flexion categoryprogress to table pose and all the
gory were to perfornuttana-asana is demonstrating that the muscles aftanding poses, especially those with
in lumbar flexion (flat or roundedthe back are more vyielding (relaarms overhead. The abdominal mus-
low back), he or she could damage tively more flexible) than the mus-cles, in particular the external
disk*® However, modifieduttana- cles of the hip. The hamstringobligue muscles, would need to be
asanacould be used to train the lowmuscles are relatively stiffer. Thus istrengthened and shortened to bal-
back to move correctly in the follow-would not be reasonable to use thance the strength and shortness of
ing way: forward bend to lengthen the hamthe muscles in the low back (lumbar

With hands on a table to supporstring muscles (Figure 2A) unlessxtensors).
the weight of the upper body, andhe back can be protected in a posi-
with knees bent, the person igion of neutral spine. Without a posi- .
instructed to maintain a neutraktion of neutral spine, the forwardCorrecting Movement
spine (slightly bowed in) and slowlybend in this category would onlylmbalances
serve to increase
the length of the To summarize using the above
already over- examples, the corrective strategies
stretched low are:
back muscles
(Figure 2C). In 1. Stabilize the low back and pelvis

addition, it could by reeducating the muscles to
cause excessive  work as ateam. The first priority
flexion of the is to reeducate the dormant mus-
upper back (Fig- cle (e.g., the external oblique
ure 2B)* muscle). This is done with a

Seasoned minimal load, or the dominant
tennis  players muscle will do the work.
tend to stand and2. Strengthen the newly trained
move with their muscles. In the second step, the

Figure 2
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overstretched muscle is short- dysfunction as well as sexualabdominal muscle needed to main-

ened through strengthening, and dysfunction. tain neutral spine) was 20% of nor-

the shortened, dominant muscle mal when tested in a functional

responds by becoming longer. IOnset:gradual over 13 mos. with noposition. That is, there was poor abil-

may receive additional lengthenknown cause. ity to maintain pelvic stability.

ing if needed. The gluteus medius and max-
3. Integrate the corrected movedolerance levels: imus had less than normal strength.

ment into all the day’s activities.  Sitting: O0—immediate increaseThe precise grade was unobtainable

This needs to be addresseth pain on sitting. due to pain on testing.

through every level of training Standing: pain increases after 2

and requires constant vigilance. min. Movement faults:

Walking: pain increases after 4 Twenty movement tests were

The following case history will min. performed in standing, sitting, prone,

help clarify these steps. This client had no prior limita- supine, side-lying, and quadruped

tions. His work allowed him to fre- (table) positions.
quently change his positions to Pelvic (spinal) instability was

Case History alleviate pain. consistently present in the tests for
lumbar extension and rotation, but
A54-year-old man, T.F., came toStanding posture: most noted in the following two

me with symptoms that had kept him  The pelvis was tilted anteriorly tests:

from skiing and surfing for over acausing excessive lumbar extension Prone (stomach lying) knee flex-
year. He also had so much pain in sitback bowed in). The hips wereion caused the low back to extend
ting that he could not travel as hemildly rotated inward. Visually, (bow in).

should for his business. He had there was a decreased bulk of the Prone hip rotation caused the
diagnosis of osteoarthritis andgluteal (buttocks) muscles and mildelvis and spine to rotate.

degenerative disk disease of the lunpronation of the feet (flat feet). In performing these tests there
bar spine. X rays showed thinning of was immediate movement (instabil-
the disks particularly between theRange of motion limitations: ity) of the low back.
last two lumbar vertebrae, L4-5 and The hip rotators and the ham-
L5-S1. string muscles were shorter thamRelative flexibility:
optimal® The stiffness of the quadriceps

Symptoms: Hip rotation, medial: R 10° L and other hip muscles caused the
1) pain at time of the evaluation15°; lateral: R 15° L 20° (activelow back to move when it should

was at the low back and L but-ROM). have been stable. That is, the rela-

tocks, 5/10 intensity, increasing  Straight leg raising performedtive flexibility of the low back was

to 7/10 with 10 min. of sitting. actively: 40° R and L (shortenedgreater than that of the extremities.

At 10 min., the pain radiatedhamstring muscles). The tests indicated that the spine

down the R inner thigh to the  The hip flexors were shorterwas receiving excessive wear and

lower leg and to the sole. than optimal. (Negative figures showtear in movements throughout the
2) pain in the R buttocks rangedlegrees of limitation in passiveday’s activities.

from O to 6/10 but patient wasROM):

pain free at the time of the evalu- Rectus femoris: -20°R and -15°LAssessment:

ation. (hip flexor crossing 2 joints). A movement fault existed in the
3) pain in the R upper and central lliopsoas: -10° R and L (hip flexorextension/rotation category. The
abdomen, intermittent with crossing 1 joint). symptoms were consistently either

bloating and occasionally worse lliotibial band: -5°R and -10°L caused, or increased by, movement
within one hour of having eaten. (fascial band along the side of thénto lumbar rotation or extension.

4) pain in R groin was 2/10 at time leg). It is important to note that the
of the evaluation and inversely pain level decreased from 5/10 to
related to R buttocks pain. Strength: 2/10 when the client performed the

5) intermittent bowel and bladder  External oblique muscle strengthmovement test corrected for spinal
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stability. When the pain decreases by His program also included twothe rectus femoris (quadriceps) and
correcting the movement fault, itrestorative poses to lengthen the higarrior | pose to actively lengthen

confirms the category. This must bdlexors: the iliopsoas. Both were performed
done with every assessment. lliopsoas: Back-lying with the with a neutral spine. Table pose was

buttocks at the edge of a bed or tableised to teach neutral spine in rocking
Treatment: the low back is held flat by holdingforward and then backward with an

The client was taught to stabilizeone knee to the chest while the opp@wareness of when neutral spine
the low back by correcting the movesite leg is lowered, keeping the kneehanged to lumbar flexion (bowing
ment tests that had demonstratestraight. out) at the end of hip flexion.
instability. In the process, he was Rectus femoris: As above except In addition, child’s pose length-
learning how to use his externathat the opposite leg is lowered wittened the low back muscles. The
obligue muscles. These abdominghe knee flexed 90 degrees. external obligue muscle group was
muscles are important for their role  Both of these stretches were heldtrengthened with modifiedrdhva-
in maintaining a neutral spine. one to two minutes, working with prasarita-pada-asana variation of

This patient quickly grasped thethe breath to return these muscles tateral angle (side-lying) pose
concept of pelvic stabilization. Bytheir optimal length. (See range obtrengthened the gluteus medius
the end of the evaluation, he hadnotion limitations.) muscle at the side of the hip. And
shown improvement in the way he Most importantly, this client was before doingshava-asanaa restora-
performed the test positions. In addigiven instructions to integrate spinative pose was done to lengthen the
tion, he was able to maintain a neustability into the day’s activities. hamstring muscle.
tral spine in sitting and in standing. At the time of the second treat-  Approximately two weeks later,

His home program began withment, this client reported 80% reliethe client reported that he was pain
mountain pose at the wall for breatlirom pain and that his bowel, bladfree. One month later, the physician
and posture awareness. It continueder, and sexual dysfunctions were noonfirmed that he was completely
with vinyasasto correct the move- longer a problem. He had learned téree of symptoms and had normal
ment faults that were most signifi-use the external oblique muscles faolerance for sitting and standing. He
cant in the testing: stabilization at 60% of normalwas planning a ski trip.

In prone position, the clientcapacity. (He originally tested at
allowed his knee to bend without20%.) At that time, his practice was
bowing his back (lumbar extension)advanced to include a flow serieAdditional Considerations
This not only reinforced kinestheti-that increases the challenge to the
cally the maintenance of neutrakbxternal obligue muscle. There are It is important that the training
spine, but it also encouraged théive levels of strengthening. All of Yoga teachers include the ability
lengthening of hip flexors. From thisrequire careful monitoring for move-to identify neutral spine and to
position, he moved into hip rotationment at the pelvis in order for theunderstand the importance of spinal
while holding the pelvis stable (notmovement fault to be corrected; thastability. When twists, forward
allowing pelvic rotation). This cor- is, if the pelvis moves in strengthenbends, and backward bends are per-
rected the most damaging of hisng the abdominals, it reinforces thdormed, a counterpose should be
movement faults, that of rotating themovement imbalance that caused thesed to insure, neurologically, the
spine with each rotation of the hip. Ifpain. “habit” of stability in the spine.
also lengthened the hip rotators. This Yoga facilitates muscle reeducaBased on the movement balancing
process of correction requires ation by increasing body awarenessoncepts, and clinical experience,
increase in sensory awareness. Thand mental focus. Within the contexthe incidence of low back pain in the
client thus felt for movement by of a yogic practice, this client learnedroga community would be reduced
placing his fingers on his pelvis, andnore quickly to sense the movemerit practitioners maintained their torso
all movements were performedof the pelvis in and out of neutralstronger and relatively less flexible
slowly, mindfully, and coordinated spine as the lessons advanced. than the extremities. According to
with the breath. The use @hdla- In the second week, the corsome clinicians, long-term Yoga
bandhasupported the reeducation ofected test movements were intepractitioners who have emphasized
the external obliqgue muscle, the kegrated into a modified dancer’s poséeep spinal stretches seem to have a
to pelvic stabilization. (natardja-asanato actively lengthen higher than average rate of disk
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