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\‘ Ly WiIFE, Indra, and I have been
teaching yoga for over twenty-five years.
Since the demise of my teacher Sri T.
Krishnamacharya in 1989, we have been
studying Ayurveda and other fields related to
physical and mental health in great detail.
Qur son, Ganesh, has been practicing yoga
since childhood. After studying Ayurveda in
college for four years, he is currently studying
Western medicine and is now in his final year
of school. A few years ago, he suggested that
we present the practice of yoga in a system-
atic, logical manner. Our daughter, Nitya,
who has also been practicing yoga since child-
hood, is herself a yoga teacher, and she agreed
to help. This book is a family endeavor. We
have tried to make this book clear, rational,
and unambiguous. Wherever possible, we
have explained not only what should be done

but also why it should be done that way.

Preface

The main portion of this book deals with
the practice of asana and pranayama. How-
ever, we have also explained the fundamental
approach of Ayurveda and how it can com
])1en1L‘11t yoga in ]lrm-'iding a comprehensive
health system, The practical application of
these principles is illustrated by numerous
case studies of people we have treated over
the last three decades. We have also touched
upon some other important topics, including
the relationship between asanas and the
dashas, the approach to using pranayama in
yoga therapy, the concepts of brmbana and
langhana, as well as the principles of
Ayurvedic diet. As a result, this book contains
material for both yoga practitioners and yoga
teachers.

Special thanks to Beth Frankl, Associate
Editor, Shambhala Publications, Inc., for her
valuable suggestions and editorial assistance.




PART ONE

Yoga for Fitness




An Introduction to Yoga
and Ayurveda

L OGA AND AYURVEDA form a compre-
hensive and integrated working model to
address all aspects of our health and well-
being—both for maintaining health and for
resolving conditions of ill health. On the basis
of this model, it is possible to explain how six
factors—diet, environment, lifestyle, exercise
(in the form of asana), breathing techniques
(in the form of pranayama), and mental tech-
11i;_]uc5—1:un be used to restore balance to

both body and mind.

YOGA AND AYURVEDA:
BODY AND MIND

Yoga deals primarily with the management of
our mind. It explains in great detail how we

can increase our mental balance and clarity.

The cornerstone of the approach of yoga is
the model of the three gunas.

Ayurveda is mainly concerned with how
to maintain and restore balance in the quali-
ties and functions in our body. For thus, it
uses the model of the five elements and the
model of the three doshas. It explains how
food and environment affect the qualities and
functions in our body on the basis of these
rwo models.

Although yoga does not explain the effect
of food and environment on the body and
mind in detail, it does suggest broad guide-
lines for a healthy diet and lifestyle, based on
the same model that Ayurveda uses.

Similarly, Ayurveda focuses on healing the
body, but it also deals with the treatment of
psychological disorders using the same model
of the three gunas that yoga does.
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The approach taken in this book draws on
the knowledge contained within several
ancient texts, especially the Yoga-Sutras of
Patanjali and the Caraka-Sambita.

THE QUALITIES AND
FUNCTIONS OF OBJECTS

All objects have certain qualities and certain
functions. Consider a pink rose, for example.
It has ::{:hn_pink, in this case—and a certain
shape. It is soft to touch and fragile. It has a
characteristic fragrance. All these are qualities

of the rose. On the stalk of the rose is a thorn.

It is green or brown in color. It has a pointed
shape. It is hard and sharp to the touch,
These are qualities of the thorn. An apple is
firm to touch but not as hard as the thorn, It
too has a characteristic smell. Unlike the rose
and the thorn, it is sweet in taste. All of these
are qualities of the apple.

All objects in this world, including our
body and mind, have some qualities and some
functions. No object exists without any quali-
ties at all.

Just as objects do not exist without any
:111:1]itit::~‘ at all, qu:ﬂ}tifs do not exist ﬁc‘parate
from objects. For example, the color green
does not exist separate from an object. We see
the color green, but it is always present only
on the basis of some object: a green leaf, a
green apple, or a green door, for example.
Never do we see “a green.” We always see “a
green something.”

Therefore, the connection between an
object and the qualities it possesses is insepa-

rable, and consequently, an object is defined
by the qualities it possesses. That is why we
usually describe an object by stating its quali-

ties—the qualities of an object are usually the
adjectives we use to describe it. For example, a
pink rose is one that has the color pink as its
quality. A sweet apple is one that has the
quality of tasting sweet. Similarly, adjectives
like green, brown, hard, firm, and soft are all
qualities of the object being described.

The qualities of one particular object make
that object what it is. Among these qualities,
those that are specific to a particular object
make that object different from other similar
objects. A paper rose, for instance, may be
similar to a real one in color and shape, but it
does not have the same velvet texture or
pleasant fragrance. Among real roses, a yellow
rose differs from a pink rose in its color. Even
between two roses of the same color there are
small differences in shape. It is the differences
in the qualities of objects that allow us to dis-
tinguish one object from another.

Between the qualities and the functions an
object possesses, the qualities are of greater
importance to us, because they usually deter-
mine the object’s function. For example, an
eraser is soft and compressible and can peel
away when rubbed on a surface. It is these
qualities in the eraser that endow it with the
function of removing pencil marks when it is
rubbed against them. An eraser cannot be
made of steel. Steel is hard. If we rub a piece
of steel on a paper that has pencil marks on it,
the steel will not erase the pencil marks.
Instead, it will tear the paper. Hardness is a

quality of steel that confers on it the function
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of eroding or breaking substances with which
it comes in contact.

Because the qualities of an object largely
determine its functions, we must know the
qualities of an object in order to judge the
effect it can have on our body and mind.

HEALTH IS A BALANCE

The various structures and systems in our
body have many different qualities and func-
tions. Health is a balance between extremes in
the qualities and functions of our body. For ex-
ample, our skin has a la}'ﬂr{ﬁf‘]ipids (o1ls) on it.
This natural level of oiliness is necessary to re-
sist infections and maintain the integrity of
the skin, Excessively dry skin is undesirable.
The other extreme—excessively oily skin—is
also undesirable. Therefore, lipids, or the qual-
ity 0f‘bcil1g oily, must be expressed within cer-
tain limits in skin if it is to be healthy. Either
excess or deficiency can lead to ill health. Sim-
tlarly, consider the heart’s function of rhyth-
mic contraction. This must occur without
excessive force or increase in rate, nor with de-
creased force or rate. To maintain health, the
functioning of any body part or systern must
fall within a certain range of intensity.

THE BODY AND THE
ENVIRONMENT

As we know, various qualities and functions
exist in our body and in the inanimate and an-

imate things in our environment. We are in

constant contact with the environment. Our
body and the environment have several similar
qualities, and opposite ones as well. On the
basis of this similarity or dissimilarity in quali-
ties, our interaction with the environment in-
evitably changes the qualities in our body. The
nature of the changes is determined by the
specific qualities of the objects and the type
and duration of our connection with them.

For example, heat is present in the envi-
ronment and in our body. Hot surroundings
can, obviously, increase the heat in our body.
This is a simple physical phenomenon. But
our body is a biological system in dynamic
equilibrium. Changing any of our body’s
qualities will result in changes in various
other qualities and functions. For example, in
response to increased heat, there will be an
increase in perspiration.

Our body is constantly subject to change
because of its interactions with the environ-
ment outside. The cornerstone of the
approach of Ayurveda to restoring or main-
taining health and balance is this: We can in-
telligently change the qualities and functions
of our body by controlling our interactions
with our environment and by altering the
food we eat.

Food is the most important factor in our
environment that affects our body’s function.
Not only does the environment around us
influence us from outside, it becomes part of
our body every day in the form of the food we
eat. Food is therefore a potent modifier of
body qualities and functions,

Further, by means of changes in body

movement, by the use of breathing
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techniques, and by directly or indirectly
changing our tlmught processes, we can influ-
ence the qualities and functions of our body
and mind to restore or to maintain balance.
Yoga explains how we can do this.

Let us begin with the qualities of the out-

side environment.

THE FIVE FORMS OF MATTER

What qualities can an object possess? If we
touch a piece of wood, we may find it hard.
But a piece of velvet will be soft to the touch.
If we try to lift a large box of metal tools, we
may find it heavy, but the same box filled with
cotton balls will seem light. We may touch a
surface and say it is dry or oily or maybe wet.
Obviously, the list is endless.

We cannot work effectively with innumer-
able qualities. We need to classify or group
the important qualities into a limited number
of broad :‘;H{;}__\?‘nri:_'.k;. This L‘ﬂtcgc}rim‘ltitm must
have some logical basis and must also be of
some use in maintaining and restoring health.
These qualities can be placed in five groups:
the five forms of matter. A simple and easily
observable classification that both yoga and
Ayurveda adopt is the five forms of matter
{sometimes called the five elements): earth,
water, fire, air, and space. Each of these five
entities is a physical constituent of our world.
Each has several qualities and functions. To-
gether, they span a wide range of qualities,
from heat to cold, dry to wet, light to heavy,
hard to soft, and so on.

As we discuss this further, you will see that
this is a rather simplistic classification, but
one that is easily comprehensible and verifi-
able by direct observation.

In this classification, the words do not
refer to the actual physical entities of earth,
water, fire, air, or space that we see around us.
They are not physical substances at all. They
are simply names for a group of qualities and
their associated functions.

We use these five :_:;ltq:g(:rius—r,:;lrth, water,
fire, air, and space—because the groups of
qualities we find in these entities are seen
together in many other objects as well. The
physical entities themselves are merely the
most well-known, universally present exam-
ples of these qualities occurring together.

By earth, for example, we do not refer to
Sﬂnd or rﬂl.:]{ i‘rl]t ﬂni}' Thl: f.]llﬂljtif.‘s, 51.“.']1 ds
hardness, dryness, stability, and heaviness,
that are found in it. These qualities are com-
monly found together in many objects, but
the classic example among such objects is the
earth itself. Similarly, water refers to qualities
such as wetness, coldness, liquidity, and the
tendency to adhere and bind. These qualities
also commonly occur together in many
objects, but the classic example is water itself.
In the same way, air is the most easily observ-
able example of such qualities as movement,
lightness, and dryness occurring together in
one object, though any other gas would share
similar qualities.

In other words, the basis of the theory is

not that there are five elements or forms of

matter that make up the world, each having
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the listed qualities. Rather, the world has
m}'riud qualities and functions that we group
under these five categories for convenience.
We name these categories after the most
common examples of objects in which these
qualities are combined.

For example, consider this statement: Oil
has a predominance of the water element.
Oil, as we know, does not mix with water at

all. Oil most certainly does not contain water.

So, what does this statement mean? It means
only that oil has some of the qualities listed
under the heading of the water element.
These include the tendency to bind or stick
and the quality of liquidity.

To give another example, bones are
predominantly composed of the earth ele-
ment. Earth, or sand, is mainly silicon
dioxide. Bones have a matrix mostly of cal-
cium compounds. Although there is no earth
in our bones, our bones are hard and strong
and a little rough. These are all qualities
that we group under the earth element.
Theretore, we can say that bones contain
the earth element.

INTRODUCTION TO YOGA AND AYURVEDA i

r

THE THREE DOSHAS

Our body is a living entity. It is a complex
biological system, not merely a physical
object. Therefore, the simple classification of
the five forms of matter is insufficient to work
with the complexities of body function. To
work with the qualities and functions of our
body, we have to group them in a manner that
takes into account the way in which they are
related within the body, and not the way they
are related in the world outside.

To address this, Ayurveda groups body
qualities and functions under a different
classification. It suggests three groups, called
the three doshas in Sanskrit. The three
doshas in Ayurveda are a grouping of body
qualities and functions that takes into account
their interactions in the body. Both in main-
taining health and in the treatment of ill-
nesses, Ayurveda uses this classification as a
working basis.

The three doshas are known as Vata, Pitta,
and Kapha. Broadly, they relate to the classifi-

cation of the five elements as follows: The

The Five Elements The Three Dashas
> SPACE
QUALITLES AIR » VATA
AND

FUNCTIONS —————»

IN THE >
WORLD

v

FIRE ——» PITTA

WATER
>—> KAPHA

EARTH

Fig. 1.1. The relation between the five elements and the three doshas.
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qualities attributed to air are linked to Vata in
the body. Under Pitta come the qualities of
fire, and under Kapha are grouped the quali-
ties of water and earth. Space is common to
all three doshas (fig. 1.1).

The key body qualities under Vata are
dryness, lightness, and some degree of cold-
ness. The main function under Vata is move-
ment of all types, including that involved in
breathing.

The key body quality under Pitta is heat.
Heat in the body is a product of metabolic
activity, and so the various metabolic activities
in the body are included under Pitta.

Kapha, the third dosha, comprises qualities
like coldness, stability, and the ability to bind
or hold structures together. Functions associ-
ated with maintaining the structural integrity
of body parts are included under Kapha.

In practice, it is useful to limit the impor-
tant qualities to a manageable number.
Ayurveda suggests twenty easily observable
qualities. We can define or describe several
others, but most can be placed under one of
these twenty qualities, or under a com-
bination of two or more of these twenty

(fig. 1.2).

Stmilar and Opp;}sfr;rg szfitie’ﬁ

These twenty important qualities are distrib-
uted among the three doshas. In this group-
ing, some qualities are present under more
than one dosha. But the doshas also have
some opposing qualities, That is, there are
areas of similarity and opposition among the

three doshas. This results in considerable

There are innumerable qualities in the
objects in the world.

v

Among these, Ayurveda suggests
twenty as being most important.

. Ty

Heavy X Light
Slow X Sharp
Cald X Hot
Oily 4 Diry
Slimy X Rough
Dense X Liquid
Soft X Hard
Static X Mobile
Subtle X Giross
Cloudy X Clear

These twenty important qualities are
distributed among the three doshas,

v v v

VATA FITTA EAPHA
{Air) (Fire) { Water, Earth)
Diry Dhily Onily
Lighr Sharp Heavy
Cold Haot Cald
Clear Light Cloudy

Mohile Liquid Denie
Subtle Sharp Slow
Rough Gross

Soft
Slimy
Static
Hard

Fig. 1.2. The distribution of important qualities among the
three doshas.
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complexity but also in a greater approxima-
tion of reality, because the qualities in our
body systems interact in several supportive
and opposing ways, as in our classification
among the doshas.

For example, Vata and Pitta share the
quality of lightness, and the opposite qual-
ity—heaviness—belongs to Kapha. Pitta is
the only dosha with the quality of heat—the
other two doshas have coldness as a quality
(more in Kapha than in Vata). Similarly, dry-
ness is present in Vata, and the opposite qual-
ity of wetness or oiliness is found in both
Pitta and Kapha, though more in the latter
(fig. 1.3).

An Imbalance of Doshas

Just as the five forms of matter are not the

physical entities in the external world that
bear their names, the three doshas are not
substances in the body. They are a grouping
of qualities and associated functions.

An important purpose of this classification

Vata

LIGHTNESS

Vata
DRYNESS
Pitta

is to help in logically grouping imbalances in
body function, so that restoring balance is
made easier. That is why Ayurveda describes
various physical illnesses in terms of imbal-
ances in the doshas—for example, as an
increase in Vata or an increase in Pitta.

When we speak of one of the doshas being
out of balance—as being increased or
decreased—it means that one or more of its
qualities and functions is out of balance; that
15, those particular qualities or functions are
being expressed excessively or are deficient,
Therefore, a simple statement like “Vata is
increased” 1s not a complete description of an
imbalance in the body, because 1t does not
explain what qualities or functions of Vata are
increased or where in the body this imbalance
has occurred. Similarly, it gives us an idea of
what the general therapeutic approach could
be, but it does not tell us the specific therapy
we should follow.

For example, a decrease in the structural
integrity of the cartilage within a joint is seen
in osteoarthritis. The quality of binding and

Pitta Kapha

HEAVINESS

Pitta Kapha

WETNESS

Fig. 1.3. The relation berween the three pairs of important qualities and the three doshas,
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maintaining structural integrity belongs to
Kapha. The opposite quality—dryness and a
loss of structural integrity—belongs to Vata.
Therefore, osteoarthritis is a condition in
which the quality of dryness, belonging to
Vata, is increased in the joints. Generic meas-
ures can be suggested to address this imbal-
ance (the increase in Vata), but to accurately
tailor therapeutic measures to the problem, it
is important to identify the specific qualities
and functions that are out of balance, as well

as the affected site or tissue.

THE THREE GUNAS

The approach of the three gunas underlies

all major systems of Vedic philosophy, includ-
ing yoga. A clear understanding of this ap-
proach is essential to comprehending the
psychology of yoga—the reasoning behind
the various practices suggested in the Yoga-
Sutras of Patanjali (the most comprehensive
and authoritative exposition of yoga) and the
content of several Upanishads. This approach
is also used by Ayurveda to work with disor-
ders of mental balance, both of thoughts and
emotions.

As we have seen, objects in the world, in-
cluding our own bodies, have various qualities
and functions. The mind has no form, color,
touch, taste, sound, or smell. In other words,
the mind is not an object that can be per-
ceived by the senses, In our experience, our
mind consists of various thoughts and emo-
tions. Emotions may be strong enough to be

clearly obvious to us. For example, an emo-

tion like intense anger, which we have all ex-
perienced, forces itself into our field of atten-
tion. At other times, the same emotions may
be present in a more subtle and complex fash-
ion, making it difficult for us to identify the
nature of the emotion or its cause. The
thoughts in our mind are usually associated
with or prompted by this underlying complex
jumble of changing emotions. The complexi-
ties of our thoughts and emotions have been
analyzed in terms of the three gunas.

The three gunas are sattva, rajas, and
tamas. We say that our mind is in a state of
sattva when we experience contentment,
quiet, and clarity. We have all experienced
this to varying degrees, usually when we
attain something that we desire greatly or in
places of great natural beauty. Sattva is not
exultation but the feeling of contentment and
completeness that stems from a tranquil
mind. The less we experience fluctuation in
the mind, the greater the depth of complete-
ness and contentment we feel. Sattva 1s a state
of mind that arises because of a decrease in
the mental fluctuations caused by desire—
cither temporarily by the fulfillment of a
particular desire or more permanently
through the means suggested by yoga.

Rajas is a state of mind in which we are
driven to action by desire or dislike. Contact
with some object, person, or situation, or sim-
ply the memory of it in our mind, evokes
feelings of desire or dislike. On this basis, we
act either to attain or to avoid that object,
person, or situation. This state of compulsive
or driven activity is the state of rajas. We do
not have a choice in this, because we will be
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unhappy if we do not act. If we have the nec-
essary skills and knowledge, and if the cir-
cumstances are favorable, we will be
successful in attaining what we desire or in
avoiding or removing what we dislike. Then
our mind will return to the earlier state of
greater contentment and completeness. In
other words, the sattva in our mind increases
when the fluctuation due to desire or dislike
(rajas) is decreased to its former level.

But we do nor always have the knowledge
and ability required to do this, and circum-
stances are not always favorable to us. There-
tore, we may face a situation in which we are
not clear about what to do to Rﬂtiﬁf}' our de-
sire or reduce our unhappiness. This state of
mind in which we lack clarity is a state of
tamas. When our mind is not clear, we may
not act when we should, or we may act when
we should not. Thus, tamas can manifest as
inactivity or retarded activity. However, if the
drive to do something is too strong—that is,
if the rajas in our mind is high as well—we
may act blindly, without clarity about what
should be done.

Sattva Is Our Natural State

Sattva is the state of mind that all of us want
to be in—complete and fulfilled. Yoga and
."".,}'11r1.rcd;.i suggr,:s-t that this is our natural state
of mind, and rajas and tamas represent aberra-
tions, deviations from this natural state. To
understand why, let us look a little further into
how the outcome of our actions and therefore
their success or failure is affected by the state
of mind from which we do those actions.

When sattva is dominant in our mind, we
act with awareness and calmness, undisturbed
by the possible failure or success of the action.
Our mental balance is not dependent on the
outcome of the action because we do not bind
our happiness and contentment to our success.
This allows us to act or not act with equal ease.
That is, we not only have the ability to act
with calm efficiency, but we are also free from
the compulsion to act: We can withdraw with
no misgivings if that is what needs to be done.
1‘\-{!11:11 we act 'Fr{'.lm a state ﬂ'.l{'. !-1:11.1'\?:1, wWe Can L'].E)
what is required—no more and no less—and
never lose our mental calm,

When rajas dominates our mind, we may
act with awareness and clarity, but always
with vigor and compulsion, and our mind
will be colored by expectation and anxiety
regarding the outcome of the action. Our
happiness is bound to the outcome. We feel
more content—if

that we will be happier
the outcome is successful, That 15, the action
is driven by the underlying feeling of discon-
tent. The anxiety, expectation, and drive to act
affect our mental calm and hamper our ability
to act with balance,

When tamas dominates our mind, there is
lack of clarity about what should or should
not be done. This results in inaction or inap-
propriate action.

To further our mental health and balance,
to know what will bring us and others
happiness, and to act on this knowledge with
maximum clarity, we need to develop a sattvic
state of mind in preference to rajasic or

tamasic states.

The interaction of the qualities and
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tunctions of our body with the physical
world, such as food and other objects in our
environment, is much more predictable than
the interaction of objects, persons, or situa-
tions with our mind. The same object, per-
s0M, O situation may induce different states
of mind in different people depending on
their relationship to it. That is why the same
ﬁhjfl.:[ can hf 4 Cause []j-h:1:['l'['|iT]1.'\_'|5 T One I_TL"T—
son and unhappiness to another.

For example, a person may inspire feelings
of love, trust, and satisfaction (sattva) in his or
her partner. The same person may be a source
of infatuation and blind desire (tamas) to a

stalker. An enemy may view the person as an

obstacle to be removed—a cause for anger

(rajas).

The Three Gunas Are Constantly
Changing

We are always alternating between content-
ment and desire, clarity and confusion. Our
state of mind is altered by time and by the
object we are thinking about. We may have
one state of mind at a particular time in rela-
tion to an object or person, but our relation-
ship to the same object or person may change
over time so that it later induces in us a dif-
ferent state of mind.

Therefore, the gunas are not absolutes that
pervade our mind. Rather, our mind con-
stantly shifts among the states of mind repre-
sented by the gunas, in varying intensities. In
other words, we can say that all three gunas

are always present in our mind, but, at any

moment, one will be stronger than the others,
only to be overshadowed by the ascent of
another in a short while.

From this constant fuctuation and rotation
among gunas in our mind, it naturally follows
that though some of us may have a predomi-
nance of one of the gunas, they are not fixed
character traits. That is, we all have all three
of these states of mind to varying degrees.
This means that a normally rajas-dominated
person may respond in a tamasic manner in
some situations or at some times. Ytdgal and
Ayurveda suggest that lasting changes in our
state of mind that will lead to greater con-
tentment (sattva) can be brought about by
sustained effort—which would be fundamen-
tally impossible if the gunas were fixed char-
acter traits,

The gunas are also affected by our diet.
Proper nutrition is essential to maintain a
clear mind. However, the connection between
the qualities in the mind and the food that
we eat is a complex subject that requires
much explanation and is beyond the scope of

this book.

Increasing Sattva, Decreasing Rajas

and Tamas

We can always relate to objects so that the
balance of our mind is not disturbed. Balance
and clarity are a state of our mind—they do
not arise from the objects we come in contact
with; they arise because of our mind’s
response to such contact. To be in a state of

sattva is to instill in our mind such deep and
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unshakable steadiness that our balance, con-
tentment, and clarity are not compromised by
our interactions with objects, people, and sit-
uations. To do this, rajas and tamas need to be
decreased, as they indicate a descent into
imbalance and a lack of clarity.

Yoga deals in great detail with the means

to increase sattva and reduce rajas and tamas
so that we can move from our present state of
fluctuating contentment to a state of greater
quietness and tranquillity. Ayurveda adopts
the same basic approach but places more

emphasis on the therapy of mental illnesses—

to move from mental illness to normality.




Principles of Movement
and Breathing

LF YOU OPEN any book on yoga, you are
likely to find drawings or photos of people in
various body positions. These body positions
have names, traditionally given in Sanskrit.
Most of these names end with the word
asana, Essentially, asanas are movements of
the body or stays in specific body positions,
practiced with appropriate breathing. Why
should we practice asanas? What can they do
for us? Asanas are, at the very least, a form of
exercise, and we must expect from them the
benefits that we would from other forms of
exercise. Ideally, an exercise program should
lead us toward greater physical and mental
health. In other words, it should help pro-
mote the following:

« Strength

+  Flexibility

+ Structural alignment

+ Proper functioning of various body systems

»  Mental steadiness

We require all five for good health, and
asanas can give us all five if they are done cor
rectly. Further, asanas can help heal various
imbalances in our body and mind. This chap-
ter explains what constitutes asanas, and the
important principles of how movement and
breathing should be done in asanas so that
you derive all their benefits. Chapters 3, 4,
and 5 explain an equally important process:
how to tailor your asana practice to suit your
physical and mental makeup and your partic-

ular needs.
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WHAT IS AN ASANA?

In yoga texts, the word asana is used to refer
to any [‘IEJRi.IIiI'H'I. of the |'r:rn"[}'. Thnugh the name
of any asana refers only to that specific body
position, the process of doing that asana
i[]‘r’[}l"r’lﬂﬁ I'I'l!.':l"n"'i[]g ;'I'll{? :-'ll'll'.]. out {J':-TI'IH.T p”ﬁi[llﬂﬂ
as well. Therefore, when we speak of an
asana, the following three steps are implied

(fig. 2.1):

1. Movement into the asana from a prior
body position

2. Staying in the asana

3. Movement out of the asana, usually back

to the body position we started from

I'n-"'l'lt.‘ !?L':.-_{:Irl |'|‘|' 'iT.'I.]'II.".EIr]g

with our feet together
and our arms raised.

3 Movement out of the
asana: We straighten our
trunk and return to the
starting position.

Each of these steps should be done with
appropriate breathing. Therefore, an asana
involves a controlled movement of the body
and a stay in a certain body position, and it is
done with specific, regulated breathing. We
will discuss each of these components further.

Performing any asana simply involves
movement into, staying in, and movement
out of the asana, with the appropriate breath-
ing. In one sense, each asana is just a name
for a certain body position. It is not very dif-
ferent from a word like squatting—a word
that serves to indicate a certain position of
the body.

It is not the case that the position of the

asana, undertaken with mathematical preci-

1 Movement into the asana: We bend
forward at the hips, until our hands
rest on the floor, by the sides of our
feet,

i
%

v A
2\

72
48

Lffanasana

_______ -

——t e 2 Staying in the asana:
We stay in this position
for the rL‘.tEu':rr-:l ]wrim]
of time,

Fig. 2.1. The three steps in doing sttanasana,
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sion, results in occult benefits. Asanas do not
have intrinsic benefits distinct from those that
result from the movements and breathing.
The effect of an asana is simply the effect of
the movement of the body and the flow of the
breath, Similar movement and breathing will,
quite naturally, have similar effects. For exam-
ple, logically speaking, squatting with our feet
together (utkatasana) will have largely the
same effect as squatting with our feet a few
inches apart. Similarly, bending forward
halfway at the hips to rest our arms on a chair
will have an effect similar to bending forward
to touch our toes (uttanasana), only the effect
"r"r';]] II.-FIE ]EHF'- IH'lrEl'EFQ.

OQur goal should not be to place our body
in the position of an asana. Rather, we must
seek to develop the strength and flexibility
that will enable us to assume such a position.
That is, the goal should not be the asana it-
self but the attributes of the physical fitness
that are implied in the ability to assume that
body position. This is a crucial distinction, for
it is possible to assume some asanas with-
out duvein}ping such fitness. To focus on
achieving the ideal form of an asana without
paying adequate attention to the effect of
the practice on the structural qualities of the
body is to lose sight of the true goal of asana

pr'.l'.:l'u_'t:_

MOVEMENT IN ASANAS

When we do an asana, we move from one

Emdjp' pn.ﬁil:'mn to another, stay in the second

bady position for some time, and then move

out of it, usually back to the first body posi-
tion. The following three factors determine

the nature of any asana:

1. The body position that we start from
2. The parts of our body that we move
3. The direction in which we move them

The body position we stay in—that is, the
body position that we call the asana—is a
consequence of the initial body position and
the nature of the movement we make. That is,
the starting body position and the type of
movement we make will naturally determine
what final body position we reach.

Each of these three factors can be divided
into four types. Therefore, in asanas, we use
four starting body positions, four parts of the
body, and four directions of movement. All
asanas can be derived by combining these fac-
tors in various ways. The traditional asanas
are body positions derived from a specific
combination of these components. Their
value is not that they are traditional but that
they are particularly useful in developing and
maintaining health.

The four types of starting body positions
are standing, seated, lying, and inverted
(fig. 2.2). Standing, seated, and lying posi-
tions are common body positions that we are
used to being in throughout our daily activi-
ties. In asanas we make movements in the
inverted position as well. This position is
unfamiliar to us and must therefore be used
only after adequate preparation. All other
starting body positions are modifications or
derivations of these four basic ones.
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The four parts of the body that we move in

asanas are the arms, legs, head, and trunk
(fig. 2.3). The four important directions of
movement are forward, backward, twisting,

1. Standing 2. Seated
=

and lateral (fig. 2.4). In figure 2.5 you can
see a summary of the components of move-

ment and breathing and how they constitute

A5Anas.

|II| \
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— b:\-._ 5

3. Lying 4, Inverted

Fig. 2.2. The four groups of starting hody positions used in asanas,
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Trunk movement
(wttanarana)
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I'I I,:a.l] movement

[rausing arms and head, seated on a chair)
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Leg movement
(urdbvaprarriapadasana)

Fig. 2.3. The four body parts that are moved in asanas.
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FORWARD p

1 = Forward movements

In a forward movement, the front of the trunk and
the legs are brought closer to each other. This
stretches the back of the trunk. In Sanskrit, pascima
means “back” and fama means “to stretch.” Putting the

two together we have pascimatanasana, an asana in
which the back of the body is stretched.

4 BACKWARD !

-
> . Backward movements
r , =
¥ 4 In a backward-bending movement, the back of the
¥ ‘ - T
v ] trunk moves closer to the back of the legs. This
o : k loser to the back of the legs. Tt

stre {Lh{'i‘: rhl;_' f]'!_:lﬁr IJ‘[: Tl-H.,' leinI‘\'. ]l'l H.Lll:ikr:lt.. tl:'l'.' “r'ﬂ"f'ij
purva means “front” and fana means “to stretch or
extend.” Thus we have purvatanasana, an asana in
which the front of the body is stretched.

Twisting movements

In twisting movements, one part of the body is
rotated around an axis extending vertically through
the body,

4 RIGHT : LEFT p

Lateral movements

In lateral movements, one part of the body is bent o

one side. In Sanskrit, twisting and lateral movements
are referred to as parfvrssi. Pari means “side” and vrees

means “movement.”

Fig. 2.4. The four directions of movements in asanas.
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Four components of Four body Four parts of the Four directions
the breathing cycle positions body being moved ~ of movement
1. Inhalarion 1. Standing 1. Arms 1. Forward
2. Holding 2. Seated 2, Legs 2. Backward
3. Exhalation 3. Lying 3, Head 3. Twasting
4, Suspension 4. Inverted 4, Trunk 4. Lareral
BREATHING AND MOVEMENT
TOGETHER CONSTITUTE
ALL ASANAS
Q y

" -...{ T & ~ o = )

{a Ly L ( 3! e =

" L4

e L o L ':3
PR i/ ‘%‘ Iy 4 g . ]
i {'ub- 4 7 = T
WHICH, WHEN DONE
PROPERLY, CAN PROMOTE
STRENGTH FLEXIBILITY STRUCTURAL PROPER MENTAL
ALIGNMENT FUNCTION OF WELLNESS

BODY SYSTEMS

I'\ig. 2.5. Asanas consist of breathing and movement, each having severil COMPONEnts. When these components

are combined and practiced properly, they can provide benchits in all aspects of sur health.
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There are two important features of move-
ment in asanas:

»  Asanas include movements in all three
axes.
+  Asanas may involve more than one move-

ment, done simultaneously or sequentially.

Movements in All Three Axes

We live in a world that has three physical di-
mensions. All movements of the body take
place in one or more of these three planes or
dimensions. We have already classified move-
ment in asanas into four types: forward-
bending, backward-bending, twisting, and
lateral movements. Forward and backward
movements take place in the sagittal plane but
are opposite in direction. Twisting is a move-
ment in the transverse plane. Lateral bending
15 a movement in the lateral or coronal plane.
In the course of our daily activities, we
move repeatedly in only some directions, and
the range of our movement is limited. For
example, we rarely do full twisting move-
ments. Lateral-bending movements are even
more uncommon in our normal activities. In
asanas, we can include movements in all three
planes—that is, in all possible directions—
and with the full range of movement. This is
very important for retaining the ability to do
full and free movements, especially as we age.

More Than One Movement

We usually do more than one movement in

each asana, either simultaneously or in

sequence. Even simple asanas commonly
involve more than one movement, The net
effect of an asana is the result of the inter-
action of the effects of the component
movements. The first example (fig. 2.6)
shows how the component movements in one
asana can be opposing in nature, while the
second example shows how they can

support each other. (The examples may be
clearer if you come back to them at the

end of this chapter, after reading the discus-
sion about the connection between breathing
and movement in asanas and their effects on
the spine.)

The important practical point is that the
effect of an asana can be changed by varying
the component movements. For example, in
uttanasana, as you bend down, instead of
kfc]’!i.l];: }'ﬁ‘}l]r dTTIlS Hrfﬁ:t['lu_‘[:l 1::||.||'1 }-'f'.l'l[ can
sweep your arms backward to rest them on
your lower back. This will round your upper
back more than if you keep your arms
stretched out, and it will also rest your
shoulders. You may choose to do wttanasana
in this manner if you are {juing it to relieve
the stress created by a strenuous backward-
bending movement, or after an asana in
Wh']C]'l thﬂ' ‘."\-hnu]d‘.‘l—ﬁ :J.“d dATITS hil‘r’L' l.-I'L‘Cﬂ.
placed under strain.

The science in asanas lies in understanding
the effects of the component movements in an
asana, their interactions, and their relationship
to the breathing process and the spine. The art
in asana practice is in assessing yourself and
making it relevant to your needs and respectful

of your individuality. In chapter 5 we discuss

the broad categories of changes that can be
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Fig. 2.6. Two opposing movements in onc asana: raising the arms and bending forward in atfanasana,

made to the individual movements in asanas
and their common uses.

E.:v.;:mrl,e‘}ff 1 Two movements with u"{'fﬁ‘nlng
effects in one asana. Classically, in practically
all asanas done from the standing position,
the arms are raised before the movement into

the asana. This is an example of two move-

ments with differing effects occurring in
EEqLIﬂI]CL’ i!1 One asana.

For instance, when we do uttanasana, we
first raise our arms, and then we bend forward
trom the hips (fig. 2.6). The forward-bending
movement stretches our hamstrings and helps

to increase hip flexibility. It also stretches our

‘;f
..-
/ -
-
_,..-"'"' r Meovement B:
o By Raising the arms
." L
A, J!"'
e e e e - - - -

.'"-"!.I.'r.-.u'-'rg'u' R )

Movement A:

Extending the trunk

Fig. 2.7. Two supporting movements in one asana: extending the trunk and raising the arms in dbujangasama.
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back, dt'l:rf:aﬁing the curvature of our lower \‘““""H

back and increasing the curvature of our I :t

ipper back. It is a movement that goes along M
with gravity and mostly increases Hexibility vafrasana

rather than strength.

Raising our arms before we bend down has
an opposite effect on the back. It decreases
the curvature of our upper back and increases
the curvature of our lower back. It also opens
out the front of our body, unlike the forward-
bending movement that follows. That is, rais-
ing the arms resembles a backward-bending
movement in its effect, while the movement
nto uttanasana is a forward-bending move-
ment. The net effect of wttanasana is the
result of the interaction of these two com-
ponent movements, with their differing
characteristics.

E.xrma‘pf:' 2: Tweo movements with .!-'nppurrf'ug
«ffects in one asana. In many backward-
dending asanas like hbujangasana, we raise
sur arms as we extend or arch our trunk (fig.
2.7). The two movements—arm raising and
sack extension—are done simultaneously.
Since raising our arms is similar to a back-
vard-bending movement, it supports the
main backward-bending movement, resulting
n increased extension of the back.

Example 3: A sequence of several movements.
In the practice of asanas, sequences of more
than two or three movements, as shown in
figure 2.8, are not uncommon. Usually, adja-
cent movements in such sequences are

pposite in nature, like a gentle backward
send following a forward bend. The reason

cokravabiasarta

l';'
',
‘.

%
-
adharmubbarvanasana

-
-
Sy
o
W

urdbvamukhasoanasang

T

caturangadandasana

3

R ey - . o e e 2 o m 5 i o . _— " y ’
r such an arrangement is discussed in Fig. 2.8. A sequence of five asanas, with opposite flexion-

chapter 4. extension Movements in consecutive asinas.
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BREATHING IN ASANAS

Inhalation and Exhalation

Inhalation is the active process of drawing air
into the lungs. It is an active process driven by
muscular contraction. The muscles that make
inhalation possible are the diaphragm and the
intercostal muscles. When we inhale, the
diaphragm descends, and the intercostal mus-
cles move the ribs and sternum upward and
forward. Both of these increase the volume of
the chest and decrease the pressure within the
lungs. When the pressure within our lungs
falls below atmospheric pressure, air flows
into our lungs from outside.

Inhalation opens out the front of our body.
The contraction of the intercostal muscles
makes the chest expand. The downward
movement of the diaphragm compresses the
contents of our abdomen and pushes the front
wall of our abdomen outward, Therefore,
both the chest and abdomen are expanded or
opened out by inhalation.

Exhalation is the process of expelling air
from the lungs. Normal unconscious exhala-
tion is a passive process. When the muscles
responsible for inhalation relax, the elastic
recoil of our lungs expels the air within them.
Muscle contraction is not required for
normal unconscious exhalation. But when we
consciously deepen or extend exhalation, our
abdominal muscles are contracted. Contrac-
tion of the abdominal muscles compresses
the contents of the abdomen and pushes the

diaphragm upw:cht. When the diaphragm

moves upward, it compresses the lungs

and expels the air from them more com-
pletely.

Exhalation tends to collapse the front of
the body. It is associated with the inward
movement of the chest and abdomen. This
effect is increased when we consciously extend
and deepen exhalation, as we do in asana
practice. Pausing after inhalation or exhalation
extends its effect. We can inhale or exhale for
only a limited length of time. If we wish to
further prolong the effect of inhalation, we can
hold our breath for a few seconds after inhala-
tion. Similarly, to prolong the effect of exhala-
tion, we can suspend breathing for a few
seconds after exhalation. In short, holding our
breath after inhalation is like extending
inhalation. Suspending breathing after exhala-
tion is like extending exhalation. We use both
in the practice of asanas.

Figure 2.9 summarizes the characteristics
of these four components of the breathing
cycle.

The Connection between Breathing
&

and Movement

We breathe continuously throughout our
lives. Expansion and relaxation of the chest
and abdomen are integral to the process of
breathing. Movements in asanas also open out
or compress the chest and abdomen as we
breathe in and out. Therefore, both breathing
and movement affect, and are affected by, the
shape of the body. Consequently, they are
inextricably and naturally linked.

We must use this connection intelligently
in the practice of asanas. When we move in
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Imhalation is an active
process driven by muscle
L'I.'IILII'i.“'ti{JII. 1| H‘Pl‘.'l'l.ﬁ out
the front of the 11'HI.!:|.' and
expands the chest and ab-
domen.

Suspension

Suspension of breathing
after exhalarion is like
extending exhalation.

Inhalation

Exhalation movement of the chest and
abdomen.

[ ]
tn

an:llng the breath after
inhalation is like extending
inhalation.

4
Mormal unconscious exhala-
Holding tion is 4 passive process, but
Co |'|_‘3;I..','-|i,'!l|_l..q (‘It{'ndﬂt] t‘x11:i].[‘
tion contracts the abdominal
muscles. Exhalation is asso-
crated with the imward

Fig. 2.9. Characteristics of the four components of the breathing evele.

asanas, if we simultaneously use the correct
component of the breathing cycle, our breath-
ing will support the movement and increase its
cffect. If we combine movement with an op-
posing component of the breathing cycle, our
breathing will hinder the movement or be hin-
dered by it. Combining movement and
breathing inappropriately will create conflict
in the body and can adversely affect our

health.

Four Rules for Combining Movement
and Breathing

1. Do movements that open out the front
of the body on inhalation. Backward-bending
movements stretch the front of the body. So
does raising the arms or the head. As we have
seen, inhalation has a similar effect—it also
opens out the front of the body. Therefore,

backward-bending movements, raising the

arms, and raising the head should all be done
on inhalation.

2. Do movements that compress the front
of the body on exhalation. Forward-bending
movements stretch the back of the body and
compress the front of the body. As we saw,
exhalation has a similar effect—it collapses or
contracts the front of the body. Therefore,
forward-bending movements should be done
on exhalation.

Try inhaling while twisting or bending
your trunk to one side. You will find that you
cannot breathe in fully. This is because twist-
ing and lateral-bending movements restrict
the expansion of your chest and abdomen.
Therefore, these movements should also be
done on exhalation. That 1s, ﬁ&mard—bfnding,
twisting, and lateral movements should all be
done on exhalation.

These movements must not be done
on inhalation. If you do these movements on
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inhalation, you will be compressing your chest
and abdomen using movement and simulta-
neously expanding them using breathing.
This conflict between movement and breath-
ing can adversely affect your health.

3. Do not move when holding the breath
after inhalation. When the breath is held
after inhalation, the chest and abdomen are
fully expanded. The body offers maximum
resistance to movement during this phase of
the breathing cycle. Therefore, the breath
should be held after inhalation only when you
stay in a position, not during movement.

4. You can move when the breath is sus-
pended after exhalation. When breathing is
suspended after extended exhalation, the
chest is completely relaxed and the abdomen
1s drawn inward. The body ofters less resist-
ance to movement in this position, and so
forward-bending movements can be done
during this phase of the breathing cycle.

I'hese four rules for combining movement
and breathing are summarized in figure 2.10.

Keep Your Breathing Deep and Effortless

One commentary on the Yoga-Sutras defines
the most important quality of an asana in one
word: natural. To derive maximum benefit
from doing an asana, it must be natural, ef-
fortless; we must be completely comfortable,
at ease, in it. Only when we are truly com-
fortable in an asana can we breathe natu-
rally—smoothly, deeply, and freely. Only
when we breathe like this in the asana will we
derive the benefit envisioned in the ancient

texts: the maintenance or restoration of opti-
mal flow of prana, or, in simpler terms, the
optimal functioning of our body and mind.
If we force ourselves into an asana, stress
and discomfort will disturb our breathing. As
a consequence, we will cerrainly develop
imbalances in our body and mind. This is
totally contrary to the spirit behind the prac-
tice of yoga as a whole. A body position that
disturbs your breathing is not an asana. Never
sacrifice the quality of your breathing to
attain the form of an asana. This will defeat

the purpose of asana practice.

Keep Your Spine Strong and Flexible

In order for you to inhale deeply, the chest
must expand fully. In order for you to exhale
deeply, the abdominal muscles must contract.
Therefore, for you to do full and deep breath-
ing with ease, complete movement of the
chest and abdomen are necessary. Strength,
flexability, and proper alignment of the trunk
are essential for deep and free breathing. The
spine forms the central axis of the trunk.
Therefore, to do proper breathing, it is vital
that we keep our spine in good shape.

DEVELOPING STRENGTH,
FLEXIBILITY, AND STRUCTURAL

ALIGNMENT

Asanas can provide structural, functional, and

psychological benefits. The principal struc-
tural benefits are strength, flexibility, and
proper body alignment or symmetry. How do
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1 Do these movements on inhalation:

Raising the arms

-

Backward-bending movements

Raising the head

2 Do these movements on exhalation:

Ry

Forward-bending movemenis
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3 Do not move when holding the breath after inhalation.

4 You can move when the breath is suspended after exhalation.

Fig. 2.10. The four rules for combining movement and breathing.

we determine the structural benefit of an
asana? Will an asana increase strength or flex-
ibility? Can one asana do both? What types

f asanas can help in maintaiming or correct-
ing alignment?

To answer these questions, we need to

understand how the components of an asana
are related to the three goals of strength, flexi-
billt}', and structural alignment. That is, we
need to know what types of movements or
body positions, done with appropriate breath-

ing, can give us each of these benefits.
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Strength

When our muscles repeatedly contract with
more force than they are normally used to
exerting, their strength increases over time.
Therefore, to increase the strength of our
muscles using asanas, we have to do move-
ments or stay in positions in which our mus-
cles contract strongly or at least with more
force than in our daily activities. Usually, in
asana practice, we lift some part of the body
against the force of gravity to increase

strength. We can, of course, use external

1 Movement
‘ Gravi ty

FESEEASEESEERIEESPEREEAt RN ERRET NP R RS

weights if greater strengthening is required

(figs. 2.11, 2.12, 2.13).

Flexibility

To increase flexibility, we need to stretch

our muscles and other connective tissues.

In asanas, movements that go with gravity
and those that go against gravity can stretch
the body and thus increase flexibility. How-
ever, it is often convenient to use the force of
gravity to assist in stretching the body (figs.
2.14, 2.15).

]_ To move into ddwrangatana,
we must [ift the weight of
OUr Upper torso, arms, .'1[1(".

head .I.g:.'li:ll:-l gr'.-.\il_-.'.

-
2 The main muscle group providing
the force to lift this weight is the
back extensors. So, to move into
dhufangasang and to stay in it, our
back muscles must conrract strongfy.

pN

Therefore, movement into and stay
ing i Supangasarna will increase the
strength of our back muscles,

Y,

Contracting the

back extensors

L

* Rasing the
trunk

bburangasana

Fig, 2.11. Movement into and staying in dbugangasana strengthens the back muscles.




Ter stay in this asana, the thigh muscles
have to contract strongly to support the

weight of the body on bent knees,
Therefore, staying in this position can
strengthen the thigh muscles.

Contraction of
‘ thigh muscles

‘l’ Gravity

ardha
utkatasana

Fig. 2.12. Staying in ardba utkatosana steengthens the thigh muscles,

1
1 To move into urdbuap 1‘ Movement

rasriapadasana, we must

lift the weight of our l' Gravity

|i‘E-‘" AEUInSt gravaty
R
l——-—|_._______ .
: :

_--‘I— o ]
2 During this movement, our ab- N

domi muscles contract strongly
to stabilize our pelvis. Therefore,

this mevement increases abdomi

Contraction of

abdominal muscles

-

nal muscle strength.

A

Raising of
the legs

[ TIETEIETETE SUTRTR AT

3_ In the end position, however, the
abdominal muscles are more relaxed
than during the movement, So, the

movement into the asana helps to
increase ahdominal muscle strength

more than staying in it .-.-.I',;,llll'_ll':-ﬁjl':-r{;jr,'a:lr..’..f'.]’.‘-n'.'!;n!

Fig. 2.13. Movement into srdbvaprasrtapadasana strengthens the abdominal muscles.
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As we move forward and downward into wiéanasana, the
IL'.-Ir]I.:-I.ri.]L?_l.F and back muscles are stretched. This increases
| hip flexibility. Gravity helps in this stretching by pulling
‘ ﬁ the weight of the trunk downward

", Stretching
of the back

Stretching of
the hamstrings

HftaRanIa

Fig. 2.14. Movement into and 51,3__1,"“11_: 1N affamas@ng increases hi].'r ﬂt‘.\'jbi.lit_'.'.

This movement opposes

1 Movement
,., Gravity

gravity, but it stretches
the hamstrings, so 1t can
increase hip flexibility.

Stretching of
the hamstrings
—— el D g

i f‘lf:‘é‘ (! 'r.'lll"‘.''ﬂ'n'.l'i''.I'..flu"M.lnll.'n'.l'll'-'.'nl

Fig. 2.15. Movement into and staying in ardbvaprasrtapadasana also increases hip Rexibility.
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Alignment soccer also use one side of the body more than
the other. Even symmetrical exercises like
Asanas can make a valuable contribution to jogging and swimming can aggravate latent
our health by helping to maintain or restore structural imbalances in our body because we
our body’s proper structural alignment. In usually unconsciously emphasize one side
today’s world, both the workplace and many more than the other. Consequently, few forms
sporting activities promote structural mis- of exercise are useful in correcting existing
alignment in our body. Tennis, for example, structural misalignments.
requires continuous, strenuous use of one side Asanas, however, are very useful in pre-
of the body, while the other side remains rela-  venting and correcting structural imbalances
tively unused. Other sports like football or in the body (fig. 2.16).
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using the full range of movement in all three axes.

Asanas are useful in correcting
rings structural imbalances by

using movements to work on each side of the body separately.
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Fig. 2.16. Asanas offer uscful tools for correcting strucrural misalignments.
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Misalignment is the abnormal positioning
of some body part. It may occur in one or
more of the three axes. In asanas we have
movements in all three planes available to us.
This allows us to work eftectively with mis-
alignments of body parts along any axis (see
chapter 3).

More important, many movements in
asanas are asymmetrical—they work sepa-
rately with the two sides of the body. We
repeat the movement a number of times, first
on one side and then the other. All twisting
and lateral movements and some forward- and
backward-bending movements are asymmet-
rical. Further, many symmetrical forward- and
backward-bending movements can be made
asymmetrical by altering the position of the
arms and legs before or during the movement.
Using variations on this theme, we can design
specific, effective exercises for correcting all
types of body misalignment (for examples, see

the case studies on scoliosis in chapter 8).

THE IMPORTANCE OF THE
SPINE

The Structural Axis

The spine forms the central axis in the
human body. To describe the structure of the
human body in the simplest terms, we can
say that we have a central trunk to which are
attached two lower limbs (legs), two upper
limbs (arms), and the head. The important
skeletal elements of the trunk are the pelvis at
the lower end and the shoulder girdle at the

upper end. The two are connected by the
central vertebral column, on top of which
rests the head.

Our spine can move in all three planes:

It is capable of flexion and extension, lateral
movement, and rotation. In fact, such move-
ments of the spine are inherent in all our nor-
mal activities because movements of all body
parts—the arms, legs, head, and trunk—have
an effect on the shape of the spine. For exam-
ple, to walk, we need to raise our legs off the
floor alternately. The simple movement of
raising one leg off the floor causes the pelvis
to tilt. This exerts a pull on the spine, causing
it to bend to one side. Such movement of the
spine is necessary to allow free and complete
movement of other parts of the body. There-
fore, strength, flexibility, and especially proper
alignment of the spine are vital in maintain-
ing sound body structure.

The spine is also linked with the physiol-
ogy of body systems and the functioning of
the mind. The spine forms the central sup-
port for the trunk, and the trunk contains
most of the body’s important organs. Also,
spinal nerves supplying most of the body
emerge from between the spinal vertebrae.
Therefore, structural misalignment of the ver-
tebral column can disturb the functioning of
various body systems.

The shape of our spine is also related to
our mental state, Qur spine straightens when
our mind is attentive and slumps when our
mind is dull. Breathing is also linked with the
shape of our spine. For example, when we
inhale deeply in the chest, the curvature of

our upper back is flattened.
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Ancient yoga texts emphasize the impor-
tance of maintaining the structure of the
spine. They express the distance between the
important centers of the spine in terms of
angulas (an individualized measure of dis-
tance based on the width of a person’s finger)
and stress the need to maintain these
distances.

Movements of the body and breathing pat-
terns affect the spine. In asana practice, we
use the appropriate movements with breath-
ing to maintain the spine’s strength and flexi-
bility. We will discuss how to do this in
areater detail later. First let us look into the
structure of the spine.

The Curvatures of the Spine

The spine has four curvatures, three of which
change with body movement and breathing,
The spine is straight when viewed from the
front or the back. Viewed from the side, it has
four curvatures. From the top down, they are

15 follows:

1. The cervical curvature, concave posteriorly

I

. The thoracic curvature, convex posteriorly

[

. The lumbar curvature, concave posteriorly
4. The sacral curvature, convex posteriorly

Of these four curvatures, the sacral curva-
ture is fixed because the sacral vertebrae are
fused. The other three curvatures (cervical,
thoracie, and lumbar) are flexible: They can
increase or decrease with movements of the
body and with breathing, The lumbar and
cervical curvatures are similar in shape

(concave posteriorly), while the thoracic cur-
vature has the opposite shape (convex posteri-
orly) (fig. 2.17). You can easily feel these
curvatures in your back; they are similar to
those of your spine. This is why, when we
look at someone’s back, the upper back is
convex toward us, while the lower back and
the neck are concave or hollow.

The curvatures of the spine should be
maintained without increase or decrease. You
might have noticed that the adjacent curva-
tures of the spine are opposite in shape. This
characteristic allows them to support each
other. Like inhalation and exhalation, they do
not oppose but complement each other. The

..............

Cervical

Thoracic ¢ ]

Fig. 2.17. The curvatures of the spine, The adjac:.'nl CLUFV-
tures of the spine are opposite, yet lIiIL‘_'r' do not oppose byuni

support each other.
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curvatures of the spine are integral to its
strength. So, to maintain the strength and
Hexibility of your spine, you must maintain its
curvatures, That is why we attach such
importance to the curvatures of the spine and
the relationship between them when design-
Ing an asana program.

Unfortunately, the curvatures of our spine
do not remain intact as we age. As we grow
older, all the curvatures of the spine tend to
increase: | he shoulders become rounded and
stooped (increase in thoracic curvature); the
head is lifted to look forward (increase in
cervical curvature); and the abdomen bulges
out (increase in lumbar curvature). This
change in the shape of the spine is due to the
continued influence of gravity and a progres-
sive decline in muscle strength and tone, ac-
celerated by decreased use of some muscle
groups.

Asana practice, using appropriate move-
ments and breathing, can prevent or offset
this tendency of the spine to slump with
aging. Therefore, in asanas, we try to
straighten both the lower and upper back,
decreasing both their curvatures. The aim is
not to decrease the curvatures of the spine
to less than normal but to prevent them
from inereasing to more than the ideal
(fig. 2.18).

When evaluating or designing any asana
practice, we must consider the effect it has on
the spine. If we disregard this important con-
sideration, it is easy to arrive at a practice that
may increase both structural and functional
imbalance.

MAXIMIZING THE BENEFITS
OF MOVEMENT AND
BREATHING

Since adjacent segments of the spine have
opposite curvatures, particular movements
and breathing have a similar effect on the cur-
vatures of the neck and lower back but an
opposite effect on the curvature of the upper
back. That is, movements and breathing that
reduce the curvature (flatten the convexity) of
the upper back usually increase the curvarure
(deepen the concavity) of the lower back and
neck, and vice versa.

We may want only one of these effects and
not the other. Therefore, we must use tech-
niques that will maximize the beneficial effect
of the movement or component of the
breathing cycle on the spine while keeping

the unwanted effect to a minimum.

Breathing

Correct breathing is of critical importance in
working effectively with the spine. It is one of
the important reasons for the success of
asanas in correcting spinal problems. The
techniques of breathing explained below are
the key to using breathing to benefit the spine

and to support movement in asanas.

1. Make the exhalation long, with an
emphasis on abdominal muscle contraction.
Start the exhalation in the lower abdomen
and move upward to the chest. As we have
already seen, conscious extended exhalation

with abdominal muscle contraction helps to




il

ine

PrinciPLES OF MOVEMENT AND BREATHING 3

an

Asanas
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Movement Inhalation Breathing  poptuion
Direction of Position of
moverment the body
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Structure Physiology Psychology

Strength, flexibility, and Optimal function of Feeling of mental wellness
structural alignment various body systems

Fig. 2.18. Movement and breathing in asanas should restore and maintain the proper structure of the

spine. This will positively affect our structure, function, and psychology.
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prevent an increase in the curvature of the
lower back. But it also collapses the chest and
rounds the upper back. To keep the spine in
good shape, we should emphasize the first
effect and minimize the second.

To do this, you should exhale as follows:
Begin exhalation with a contraction of the
lower part of your abdomen. As you exhale
further, allow the upper part of your abdomen
to move 1n as well. Allow your chest to relax
and collapse completely only as you reach the
end of exhalation.

2. Make the inhalation deep, with an
emphasis on expanding the chest. Start the
inhalation in the chest and move downward
to the abdomen. As we have seen, deep
inhalation, with an emphasis on expanding
the chest, straightens the curvature of the
upper back. But it also deepens the curvature
of the lower back and pushes the abdomen
outward. We want to maximize the first effect
and minimize the second,

To do this, you should inhale as follows:
Start by allowing your chest to expand,
straightening your upper back as much possi-
ble. As this happens, gradually relax your
abdominal muscles that were contracted dur-
ing exhalation, allowing your abdomen to
move outward from the top downward. Your
lower abdomen should move outward only as
you near the end of inhalation.

Movement
Below we discuss the effect of the common

types of movements seen in asanas on the

back and the curvatures of the spine, followed

by techniques for maximizing the benefit of
these movements. You can observe these
changes in the shape of the spine when
another person does these movements. How-
ever, it 1s important to feel these changes in
the shape of your own spine by doing these
simple movements, because being aware of
the effect of asanas on the spine as you do
them can significantly enhance the quality of
your practice.

Use ﬂ}nﬁfﬂrd—l’:{:ndi[:g MOVEments to
stretch your back and flatten the curvature
of your lower back. Forward-bending move-
ments are similar to exhalation in their effect
on the spine. When we bend forward, our
upper back is rounded and our shoulders
tend to slump. But the curvature of our lower
back is flattened, and the back is stretched
(fig. 2.19). Forward-bending movements
done from the standing, seated, and lying
body positions all have this effect (fig. 2.20).
In the lying position, instead of bending our
trunk forward, over our legs, we move our
legs toward the trunk. The effect, however,
1s similar.

Forward-bending movements help to
stretch our back and prevent our lower back
curvature from increasing. This is the positive
effect that tbrw;lrd-hcndiug movements can
have on our spine.

We do not want our upper back to be |
rounded or our shoulders and upper spine to
slump. But these are the two unwanted effects
of lhrwm'd—bending movements on our back
and spine,

The following techniques will help you

maximize stretching your spine in forward-
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) The curvature of
the upper back is

increased.

—
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1 The curvature of
the lower back is
flattenad,

Fig. 2.1%, Changes in the shape of the spine in pascimatan-

sirmet, i seated forward-bending asana.

NETANasand

Tigpanang —

ﬂ_l?f-"r”‘i'!.i' S na L ’:{.I'I.VIF.T.(J M

Fig. 2.20. Changes in the shape of the spine in other for-
ward-bending asanas. The change is similar to whar occurs
m pascimiatanasana, as shown in figure 2.19. Note that in
spanasana, the legs are brought toward the trunk, while in
the others, the trunk is folded over the legs,

bending movements, without rounding
your upper back and shoulders more than

NEecessary.

To maximize the benefit of forward-

bending movements, do the following:

Reach out as you do the forward-bending
movemnents. Consciously try to stretch
your back. For example, when you bend
downward and forward into wttanasana, try
to stretch and reach forward, as if you are
trying to touch an object just beyond your
fingers (fig, 2.21).

Actively extend your spine (arch your
back) when you make the movement out
of the asana. Done in this manner, the
return movement can be an effective
backward-bending movement in some
asanas like uttanasana. By doing this, you
will be doing a forward-bending as well as
a backward-bending movement in the
same asana, though the forward-bending
movement will be the more intense of the
two (fig. 2.22).

Keep your head down. Forward-bending
movements are useful for stretching not
only the back but also the neck. In
forward-bending movements, the back is
rounded and the spine 1s curved forward.
The curvature of the neck should be in line
with the rest of the spine. If you do not
lower your head, you will create stress in

your neck, shoulders, and upper back.

Use 1::;ackur':1rd—hen-:1ing movements to

strengthen your back and decrease the

curvature of your upper back. The effect of
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backward-bending movements on the spine is
similar to that of inhalation. When we bend
our trunk backward, the curvature of our
lower back increases. Our upper back is
straightened, and its curvature is flattened
(hgs. 2.23, 2.24).

To do backward-bending movements, our
back muscles have to contract. Also, in many
backward-bending asanas, the movement is

done against gravity, which adds to the effort
required from our back muscles. Therefore,
backward-bending movements can strengthen
our back.

Backward-bending movements strengthen
our back muscles and straighten our upper
back. These are two important positive effects

of backward-bending movements on our back
and spine.
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" 2. The curvarure of
the upper back is
flattened.

1 The curvature of
the lower back 15

increased.
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Fig. 2.23. Change in the shape of the spine in bhufanpasana:

."I-"u'!rlf.l'{l' Frgiisarna

alving h:l.ckward-b{:nding asana.

wrrabbadrasana

cakravakasans

Fig. 2.24. Change in the shape of the spine in two other
common backward-bending asanas, one from the kneeling

position and the other from the standing position. The
cha nge is surmalar to that in ﬁ.{ldy’dﬂgﬂ L.

We do not want our lower back curvarure
to increase, but we cannot avoid this happen-
ing in backward-bending movements. This is
the unwanted effect of backward-bending
movements on the spine.

The tollowing techniques help to maxi-
mize the straightening of the upper back and
the strengthening of the back without hol-

lowing the lower back too much.

To maximize the benefit of backward-

bending movements, do the following:

Consciously emphasize the extension of
your upper back and avoid compressing
your lower back. Try not to compress your
lower back when you arch into the back-
ward bend. Instead, as with forward-
bending movements, try to reach out and
stretch as you arch your back (fig. 2.25).
Use the inhalation to expand your chest
and support the extension of your upper
back.

+ Keep your neck in line with your spine.
Raising your head will accentuate the hol-
lowing of your lower back, which you do
not want; it may even lead to a headache
because of the stress it creates in the region

of the neck (fig. 2.26).

Use twisting movements to rotate the
spine. Twisting movements, apart from their
use in correcting structural misalignments, are
useful in rotating the spine. To twist or rotate
the spine, try to keep one end of the trunk
fixed and rotate the other end. The rotation
of the spine takes place around an axis ex-
tending vertically through it. In standing and
seated twists, we keep our hips and the lower
part of our trunk fixed and rotate the upper
end of our trunk and our head. In lying
twists, we keep the upper end of our trunk
relatively immobile and rotate the lower part
of the trunk and our legs. In the spine itself,
most rotation takes place in the thoracic and
cervical regions. The lumbar spine cannot ro-

tate much.
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1 Try not to
compress the

lower back.

dbupangasana

2 Instead, try to max-
imize the flattening
of the upper back.

Fig, 2.25. Technigue 1o maximize the positive effect of backward-bending asanas on the spine.

The hollowing of
the lower back is
accentuated.
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2 The neck and
shoulders are
stressed.

Fig. 2.26. Do not raise your head past the line of your spine in backward-bending asamas,

To maximize the benefit of twisting move-
ments, assess how much the moving end of
the trunk is rotated relative to the fixed end.
The appearance of the asana may not be an

accurate guide to the intensity of the twisting

movement. When gauging the intensity of

twisting in an asana, do not judge by how
much the entire trunk is rotated.

In seated twisting movemnents, the hips are
almost completely immobile, and the lower
trunk is relatively fixed. Only the upper part
of trunk—the shoulders, arms, and head—
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can rotate (fig. 2.27). In comparison, in a
standing twisting movement, the entire
trunk, including the hips, can rotate to some
extent (fig. 2.28),

You can turn the trunk more in a standing
position than in a seated position, especially
when the feet are together. But the effect of
the twisting movement on the spine is more
intense in the seated position. The true
marker of the intensity of the twisting move-
ment 1s the d[,:g]‘i:.l_: to which one end of the
trunk turns with reference to the other end.
Therefore, turning the entire trunk is like
1'011in__g to one side, not I'U.'iﬁlil‘tg_

Do not lean to the side of the twist. This
can make the twisting movement appear
more intense while compromising its effec-

tiveness. 1ty to keep the other side of your

Twisting increases as
we move upward.

5 |J[1.-i are fixed.

L
L]
]
i
(]

L]

bud}f pr{:ssf,:d down ﬁrm]}-‘, diﬁtrihuﬁng your
weight as evenly as possible (fig. 2.29).

Use arm movements to work on your
upper back. When we raise our arms, our
upper back is straightened to some extent,
and our chest opens out. Simultaneously, the
curvature of our lower back increases slightly.
That is, raising our arms affects our spine like
a mild backward-bending movement
(fig. 2.30).

You can clearly feel the hollowing of your
lower back as you raise your arms, if you do
it when lying on your back with your legs
stretched out, This is because this body posi-
tion—supine with the legs stretched out—
itself increases the curvature of the lower back
to some extent, In fact, in some therapeutic
situations, such as low back pain, simple arm

» The upper trunk 15 rotated, while the
1.1 é,-"'

lﬂ-‘.-'l.-'I:T trunk 15 I'f.‘i.L1i1.’tf]:l.' wnmobile.

Fig. 2.27. An example of a rwisting movement from the seated position (ardba

matryenidrasana), The hips are relatively straight, with the most twisting taking place in
the upper part of the bady,
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Twisting increases as
['he entire trunk is rotated at

-
we move upward. # .
+ K ’ . {',"-
A both the upper and lower ends.
£ ]

Hips can rotate
[0 some exrent.

2

Feet are fixed,

Fig. 2.28. Twisting from the standing position in semastéiti.

Keep the apposite
arm and shoulder

firmily P:‘L‘a:—-::d B l'

the ground.

Direction of twisting movement

Keep the opposite
foor firmly pressed

ter the ground, ‘

Fig. 2.29. To maximize the effect of a twisting movement, do not lean to the side of the twist.
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l Th{' curvature l'l-!.
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2 The curvature of
the lower back is
slightly increased.

Rassing the arms frem samasthiti

The curvature of the
lower back is deepened
as compared to the
standing position.

ity

Raising the arms from savasana

Fie. 2.30. The effect of raising the arms on the curvatures of the spine, when done from standing and
B ) I i

lying positions.

raising from the lying position can serve as a
backward-bending movement.

Raising the arms is very important to effec-
tively straighten the upper back, expand the
chest, and support full inhalation. That 1s why
most trunk movements in asanas are done
with raised arms, whatever the direction of the
movement—forward, backward, twisting, or
lateral. Arm movements can be used to get the
best from both forward- and backward-
bending movements.

To maximize the benefit of arm move-
ments, do the following:

- Do not keep your arms stiff and rigid.
Relax your elbows and wrists slightly and
stretch from your trunk and shoulders.

+  When you move into a forward bend, use
your arms to help stretch your back. Keep-
ing your arms raised will also help to limit
the rounding of the upper back that occurs

with this movement.

+ Keep your arms in line with your spine,

in both forward- and baclkward-bending
movements (fig. 2.31). Raising your arms
as you do backward-bending movements 1s
useful in supporting the work on the upper
back and shoulders and in increasing the
extension of the spine. But if you raise
your arms before your trunk, it will stress
your shoulders, upper back, and neck.
»  When you move out of a forward bend,

use your arms to help extend your spine.

Use leg movements to work on your lower
back. As we have seen, lying on the back with
the legs stretched out deepens the curvature
of the lower back. If the legs are bent at the
knees, the curvature of the lower back is flat-
tened, and the abdominal muscles are relaxed.
Because of this, many people find this posi-
tion more comfortable than lying down with
the legs straight. Therefore, this is a good

position in which to do relaxation breathing.
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Fig. 2.31. The arms should be in line with the spine in both forward- and backward-bending movements.
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1 The curvature of the lower
back is greatly increased in
this position. This movement
places considerable strain on

the back.
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2 In1 the final pnrﬁrlcm,
however, the lower back
curvature is decreased

further than in the
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Fig. 2.32. The effect on the spine of raising the legs from the supine position, while keeping them straight,

Spreading the legs tends to increase the
curvature of the lower back in all body posi-
tions: standing, seated, lying, and inverted.

Rﬁiii[’:g t]lL' I:L'gﬁ i.” [[]L' ll:l.li]'lli_: '['Jﬂﬁi[ll[':lﬂ,
while keeping them straight, has a strong
effect on the lower back. The lower back is
placed under considerable stress and the
curvature may increase, especially at the start
of the movement, As the legs are raised fur-
ther, the stress on the lower back gradually

decreases, and in the final position, the

curvature of the lower back is flartened

(hg. 2.32).

USING BREATHING
TO MAXIMIZE THE BENEFIT
OF MOVEMENT

Breathing is the key to intensifying the effect
of movement into or staying in asanas. When
you stay in asanas, gradually try to move




PrincirLeEs OF MOVEMENT AND BREATHING 45

deeper into the asana during the supporting
component of the breathing cycle. During the
other component of the breathing cycle, relax
a little, If you do this, you can set up a cycle
of alternate effort and relaxation, of work and
rest. This is an intelligent method of moving
deeper into the asana, without stressing your
body (fig. 2.33).

For example, in an asana like wttanasana,
stretch and move deeper into the forward
bend on exhalation. On inhalation, allow
vourself to relax a little. Stretch again, a little
more if possible, on the next exhalation, and
s0 on. In backward bends like salabbasana,
mcrease your effort—raise your trunk and legs
a little more—with each inhalation. On each
exhalation, relax and allow your trunk and
legs to move down a little.

Even when you have enough strength or
Hexibility to move into the asana completely,

this slight movement with breathing is very

Using breathing
fo work decper
imfo wttanasana

(1™ Exhale (717 N

important. To avoid stressing your body, you
should not make staying in asanas a static,
rigid exercise. If you use breathing in this way,
there will be subtle, deep movement even
when you stay in asanas.

Another reason you should use this tech-
nique is to maximize the flow of breathing
and minimize the conflict between the body
position and your breathing. If your trunk is
fully bent forward, as in utftanasana, you natu-
rally cannot inhale as easily as you can exhale.
If you allow your trunk to lift a little with
each inhalation, you can breathe in a little
more deeply and with less difficulty. As a
natural consequence, your next exhalation will
be longer and deeper, for you cannot breathe
out unless you breathe in (and vice versa).

In a backward-bending asana like sa/a-
bhasana, the body will naturally move down a
little on exhalation, because inhalation and the
expansion of the chest are supporting the body

1 On inhalation, raise your
trunk and legs a hirtle and
move further into the asana.

Inhale

. b 1
1 ? Yok - - i ”
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Wk s |'5 ‘ —A—" 3 € i 1]
= TInhale = Exhale

1 On exhalation, stretch
and move deeper into

Oin q‘xh:alutinn,
n.'].m a ]LTI:E:.'..

) ; ;
Using breathing to work
deeper into salabhasana

the asana.

Fig, 2.33. Using breathing to work deeper into an asana.
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to some extent. If you try to maintain the body
position rigidly during exhalation, you will be
straining yourself unnecessarily. If you wish to
make your practice more demanding, it is bet-
ter to relax and allow yourself to move down a
little during exhalation, and put your effort
into raising your chest and legs more on the
next inhalation. That way, breathing and
movement will go together, as they naturally
should. Keep in mind that your breathing
should always be smooth and controlled. Your
effort should be as well. If your movement is
jerky or your breathing short, shallow, or dis-
turbed, you are t-t‘n‘i'.iﬁg }-‘:}ur.a:.:_'i{-il1n: the asana,
not intelligently working into it. You may need
to rest or simply give yourself more time for
preparation.

Further details on using breathing effec-
tively in asana practice are given in my book
Yoga for Body, Breath, and Mind (Shambhala
Publications, 2002).

IMPROVING THE FUNCTION
OF BODY SYSTEMS

Ancient yoga texts view disease as an imbal-
ance in the flow of prana, or life force, in

the body. The breath is considered to be
linked to the flow of prana and s therefore
very important in restoring the flow of prana,
or proper functioning, to affected body
systems. Therefore, the approach of yoga to
the therapy of disorders of body function is
critically dependent on the proper use of
breathing. The role of movement alone in

correcting functional disorders is relatively
limited; breathing plays the key role. We will
discuss the concept of prana and the role of
breathing in greater detail in chapters 5, 6,
and 7.

ACHIEVING MENTAL
STEADINESS

Classical texts on yoga, such as the Harha-
Yoga-Pradipika, state that the most important
aim of the practice of asanas is to reduce rajas
and tamas in the mind and to reinforce sattva.
In other words, asanas should increase our
mental calm and clarity. This is the key fea-
ture of asanas that sets them apart from all
other forms of exercise.

Mental Focus

To increase our mental steadiness, we need to
focus our mind. In time, this will reduce our
I]'Iiil'ld.h' tL'.I'IdL'T'!L'}" t(}“"‘.-'l.'['l'.]. dll.‘\'l'rill;.'r.l[}]'l 11'['|I'j. hring
about awareness and quietness. This is the
basis of the practice of meditation. Asana can
itself be a form of meditation.

An approach with universal applicability
that also Explr_‘-its the natural connection
between our body, breath, and mind is to
focus our mind on the movement of our body

or on the flow of our breath during the prac-
tice of asanas. Other forms of mental focus
can also be lncnrpﬂmmd in asanas, but here

we primarily discuss this very effective tech-

nique that everyone can use,
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Focusing on the Breath

It is better to focus your mind on your breath-
ing than on your movement. The reason is
this: Breathing has a natural involuntary pat-
tern. To make your breathing longer and
smoother or of a specific duration, it is essen-
tial that your mind be constantly aware of the
flow of your breath. If your mind wanders and
your awareness fades, your breathing will slip
back to its usual involuntary pattern. This will
alert you to the lack of focus in your mind
and allow you to regain it.

Movement, on the other hand, has no nat-
ural involuntary pattern. Patterns of move-
ment that we do consciously can be learned
over time. The patterns of movement that we
do in asanas can also be learned, just as we
learn to swim or ride a bicycle. Therefore, any
asana program, no matter how varied the

movements are, can become a mechanical
exercise that can be done very well with
minimal attention. In other words, most
patterns or sequences of movement can be
“programmed” so that they can be done with
little conscious attention or with only inter-
mittent attention. Breathing cannot be pro-
grammed in this way. Therefore, if you wish
to see when your mind is wandering, observ-
ing movement is not as useful as observing

breathing.

Containing Movement within
Breathing

When you move into or out of any asana,
begin the breathing first and then begin to
move. When the movement ends, your breath
should continue for a short while, perhaps

two to three seconds (fig. 2.34).

P
EXHALE P INHALE
U i
MOVE S MOVE

E
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L (8 /9 L

Fig. 2.34. Movement must always be contained within breathing when practicing asanas.
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Physically, this technique serves two
important purposes: One, it minimizes the
possibility of an inadvertent conflict between
movement and breathing. Because we begin
to breathe before we move, we do not move
when the breath is held—which would create
conflict between breathing and movement.
For example, when we do wttanasana, we first
raise our arms and inhale fully. Then we begin
to bend down. If we exhale a little and then
begin bending forward, it will minimize the
resistance that a fully expanded chest and
abdomen might offer to movement.

Two, breathing before movement maxi-
mizes the support that breathing extends to
movement, For example, in dbujangasana, if
we begin inhaling first, it will expand our
chest and make the movement of raising our
trunk and arms easier.
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The most important benefit of this tech-
nique, however, is the effect it can have on
our mind. Doing breathing and movement
together may seem ideal, but it is not, espe-
cially because of its effect on our mental
focus. As we have seen, it is better to focus

our mind on observing and directing the flow
of our breathing because of its variable and
inherently unprogrammable rhythm.,

In'ttiating and terminating each cycle of
breathing in sync with movement makes
adhering to a particular breathing rhythm a
semiautomatic act because of the partly sub-
conscious nature of the movement. That 1s, if
vou begin and end movement and breathing
simultaneously, you will end up allowing the
movements to direct the rhythm of your
breathing cycle instead of using mental focus
to do this.

This technique sounds rather simple, but
its effect is profound. You must practice it to
understand how important it is. Try following
it carefully in an asana practice of just half an
hour. You will see that it is almost impossible
to maintain the continuous mental focus
required to ensure that the movement is
always contained within hrearhing.

The nature of this techmque ensures that
it will not become mechanical. It is also use-
ful in helping us to assess our mental focus
when we practice asanas, On the days when
you are able to focus your mind well, you will
see that there is considerably greater quiet-
ness and calm in your mind following your
asana practice.

THE BIOMECHANICS
OF ASANAS

One strength of the approach of asanas is its
simplicity. Classical texts on yoga follow a

practical and experiential approach, not a bio-
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mechanical one. The same is largely true of
this book as well. You can observe all the
printiplus we outline in your own hod:r,
breath, and mind during your practice or by
trying the movements and breathing tech-
niques we have suggested as examples. How-
ever, a high level of awareness is required.

Understanding a few simple biomechanical
concepts and how they apply to the practice
of asanas can help you design more effective
asana programs. To use these ideas effectively,
however, it is important that you do the
movements and feel how these principles
translate into practice, because these instruc-
tions consist largely of experiential knowledge
explained in technical language. As you
become more familiar with the movements in
asanas and their effects, these principles will
recede to the back of your mind and you will
develop the ability to naturally and instinc-
tively judge the effects of combinations of
movements and their applications to particu-
lar individuals and conditions.

Gravity and Muscle Contraction

Asanas combine movement and breathing.
QOur body moves when a force is applied to it.
In asanas, we need to consider two forces:
first, gravity, and second, the force generated
by the contraction of our own muscles. The
interplay of these two forces determines the
body’s movements.

Gravity is a constant external force pulling
us downward. Muscles generate forces in our
body. Muscles are responsible for most move-

ments that occur in our various body systems.

Our heart pumping blood, food moving
through our intestines, and the maintenance
of blood pressure by our blood vessels all hap-
pen because of muscular contraction, but the
contraction of these muscles is not under our
conscious control. We cannot, for instance,
decide to propel the food in our intestines
faster or keep it waiting for an hour or two!
Once we have swallowed our food, the subse-
quent processes are largely involuntary.

In contrast, the movements of our head,
trunk, and limbs are under our control. This is
because the contraction of the muscles respon-
sible for their movement can be initiated by us
at will. The movements we do in asanas, and
in fact all movements we make in our daily
life, are a consequence of the contraction of
these voluntary muscles. When we perform a
movement, we are ordering the muscles re-
sponsible for that movement to contract, even
though this may not always be reflected in our
conscious perception. Since the movements
we make in asanas are voluntary, this discus-
sion will be limited to voluntary muscles
(skeletal muscles) and their relation to forces
and movement,

Muscles generate force only by contrac-
tion. Muscles can only pull, not push. That is,
they can generate force only by shortening,
not by expanding or lengthening. An increase
in the length of a muscle is not due to the
torce generated within it. A force external to
the muscle, pulling the muscle at one or both
ends, is necessary to stretch the muscle. In
our bodies, the force required to stretch a
muscle is provided by gravity or by the con-
traction of other muscles.
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Also, when a muscle contracts, it exerts
torce at both its ends, pulling them toward
each other. Which end will move depends on
their relative fixity.

Lever Systems

So far, we have seen that gravity and muscle
contraction are the two forces responsible for
movement of the body and that muscles gen-
erate force by shortening. The next question
is, how is force translated into movement in
the body?

Most movements of the body skeleton are
accomplished through a system of levers. A
lever basically consists of a bar or rod, or any
rigid object, which is fixed at one point.
When a force is applied at any other point
along its length, the object rotates around the
fixed point. This point around which the
rotation takes place is the fulcrum. The force
is usually termed the effort, and the weight
to be moved or lifted is called the load. The
load may be just the weight of the object
itself, or there may be some other added
weight as well. There are innumerable exam-
ples of the application of levers in our daily
life—doors, crowbars, and forceps, to name
a few.

There are three orders of levers, depending
on the position of the effort and load in rela-
tion to the fulcrum. In levers of the first order,
the fulcrum is between the effort and load
(E-F-L). In levers of the second order, the
load is between the effort and fulcrum
(E-L-F). In levers of the third order, the effort
is between the fulcrum and the load (F-E-L).

In our body, bones form the bars—the
rigid components of the lever system.
Muscles are attached to bones, and they exert
a pulling force on the bone at the point of
their attachment. This is the effort. The load
is the weight of the body part, along with any
external weights attached to it and any resist-
ance to the movement. The fulerum is the
joint around which the rotary movement of
the bone takes place.

In the body, most lever systems are of the
third order. The point of attachment of the
muscle on the bone (the point of application
of effort) is relatively close to the joint (ful-
crum). A larger portion of the limb or body
part, and consequently the center of gravity
that determines the position of the load, is
distal to the point of attachment of the mus-
cle. In other words, the effort (the force gen-
erated 1)}-' muscle mmtrucli:m) 15 applicd
between the fulcrum (the joint) and the load
(the weight of the body part).

For example, consider the elbow joint (fig.
2.35). The joint is the fulerum. The bones of
the forearm form the lever. The brachialis
muscle provides the force to bend the elbow.
This muscle extends from the bone of the
upper arm to the bones of the forearm, close
to the elbow jn-int. To raise the forearm, the
weight of the forearm and hand have to be
lifted. This constitutes the load. The load can
be considered to lie at the center of gravity of
the forearm, which is roughly in its middle.
Now, you can see that the load is at the mid-

dle of the forearm, while the effort is applied
closer to the elbow. That is, the load is farther
away from the fulcrum than the efforr; in
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Fig. 2.35. The lever system at the elbow joint. The fulcrum
{F)is the elbow joint. The force is supplied by the muscle
(brachialis) attached to the forearm bones at the point of
application of effort (E). The load (L} is the weight of the
forearm acting through the center of gravity of the forearm,
situated approximately at the middle of ies length. Thisis a
lever system of the third order. The load arm is greater than
the effort arm, and therefore the force exerted by the muscle
must exceed the weight of the load,

other words, the effort arm is less than the
load arm. Therefore, this is a lever of the third
order.

In levers of the third order, the mechanical
advantage is unfavorable. That is, the force
applied is greater than the weight of the load
lifted. But the load moves through a corre-
spondingly greater distance than the point of
application of the force moves. This is a com-

promise between strength and range of move-

ment. The work done by the muscle is a

product of the force exerted and the distance
through which it moves. If the load is placed
closer to the fulcrum, less force is required to
lift it, but it will move through a smaller
distance. We can lift a greater weight if it is
tied to the middle of our forearm than if it
is tied to our hand, but the weight will move
through a smaller distance.

Doors are common examples of this, A
door is fixed to the frame at one side by
hinges. The other side is free to rotate about
the hinges. In this lever system, the hinges are
the fulcrum and part of the weight of the
door is the load. We apply force when we
push the door. This force causes the door to
rotate. The point where we place our hand is
the point where the force or effort acts.

If our hand is close to the hinges, most of
the door's weight will lie distal to our hand.
In this case, the effort (hand) lies between
the fulcrum (hinges) and the load (the rest
of the door), so this is a lever system of the
third order. The mechanical advantage is un-
tavorable, and therefore opening a door in
this way requires a lot of force—we have to
push hard,

CnmferseI}f, if we push the door with our
hand placed as far away from the hinge as
possible, the effort required is minimal, as
most of the door (load) is now between our
hand (effort) and the hinges (fulcrum). This
is an example of a lever of the second order, in
which the mechanical advantage is favorable.
This is how we normally open doors, and it is
also why the handle on a door is usually
placed far away from the hinges, close to the
free end of the door.
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Torgue

A more accurate approach is to view the
movements of the body in terms of torque,
also called the moment of force. Torque is a
measure of how much a force acting on an ob-
ject causes it to rotate. As we have seen, body
movements are generally due to the rotary
movement of bones at joints. For instance,
when we lift our leg, it does not separate from
our body and move as a whole, like a stick
being lifted off the ground. Instead, it rotates
about one fixed end—the hip joint. As we
have seen, bones move because muscle con-
traction exerts a force on them. Muscles exert
a linear force at the point of their attachment
to the bone. The amount of movement that
this force will produce depends on the torque
it exerts at the joint, and not just the magni-
tude of the force. The torque determines how
much rotation the force elicits at the joint.
Note that both load and eftort are forces,
though opposite in direction. We usually con-
sider the weight of the body part or object to
be the load, and the force exerted by us, the ef-
fort. To result in movement (rotation of the
joint) in the direction of the effort, the torque
exerted by the effort must exceed that exerted
by the load.

A calculation of torque is needed to judge
the effect of a change in the angle of applica-
tion of force. Let us return to our example of
a door. If we push the door with our hand
placed at an oblique or acute angle to its sur-
face, part of the force we apply will be used to
pull the door away from its hinges or push it
into them. The door will not rotate much,

and so this is an ineffective way of opening
the door. This happens because the torque or
amount of rotation elicited by a force is maxi-
mum when it is applied perpendicular to the
surface of the object and decreases when the
angle is greater or less than ninety degrees.
This is reflected in our experience that the
door can be moved with minimal effort when
we push it with our arm directed perpendicu-
lar to its surface (with our palm flat on the
door). This is the most efficient way to open a
door and the way we do it naturally.

In the practice of asanas, the angle of appli-
cation of force 15 of little importance, for the
simple reason that it is not under our control.
It is automatically decided by the position of
body parts and the angle of insertion of the
muscles into the bones. However, we need to
keep this one point in mind: When the angle
is either very small or very large, the linear
forces being applied by the muscles on the
bones and other connective tissue structures
may be very high, though the torque produced
will be minimal. As a consequence, the range
and force of the rotary movement may be lim-
ited, but the stress on body structures will be
considerable. That is, the force applied by the
muscles is often much greater than the weight
of the body part being lifted. Therefore, it is
possible to place body structures under exces-
sive strain inadvertently, especially when ex-
ternal weights are used.

A well-known illustration of this principle
is how bending over from the hips to lift a
large weight with the hands can result in
damage to the intervertebral disks in the

lumbar spine. In that position, the back
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extensors act at a highly unfavorable angle.
Therefore, most of the force exerted by them
translates into a linear compressive force act-
ing along the length of the vertebral column,
rather than the rotary force or torque required
to lift the weight. This puts the intervertebral
disks under great stress and can lead to low
back pain.

In summary, most body movements are
lever-type movements, with the joint as the
fulcrum and the bones in the part being
moved as the lever. The point of application

f the force is the place where the muscle is
inserted into the bone. Most lever systems in
the body are of the third order, with the point

f application of effort (muscle insertion)
placed between the fulcrum (joint) and the
'oad (the weight of the body parts distal o
the point of muscle insertion). Therefore, the
muscle usually has to contract with greater
torce than the weight of the load, as the effort
arm is less than the load arm. The -.1dvanmgc

f such an arrangement is that the decrease in
the length of the muscle, as it shortens, is
small; but the distance through which the
bady part moves is much greater. That is, the
iesign of the human body sacrifices strength
for a greater range of movement,

Levers in Asanas

In the body, we cannot change the point of
attachment of muscles to the bones. That s,
we cannot alter the point of application of the
eftort. The magnitude of the effort we make
15 determined by the load to be lifted. There-
fore, in asanas, we primarily alter the amount

han
i

of the load and the distance of the load from
the joint. Though this happens naturally due
to changes in body position, we can con-
sciously use this to bring about specific
changes in the effects of asanas.

Since the point of insertion of the muscles
does not vary, and we are not looking into the
complexities of changes brought about by
joint movement, we only have to consider
how the eftort varies with change in the load.
It should now be clear that the force we have
to exert is not determined simply by the
magnitude of the load but also by the distance
of the load from the joint. The farther the
load is from the joint, the greater the force
needed to lift it. As we usually do not use
external weights in asanas, the load we have
to lift is only the weight of the body parts
themselves.

Example 1: Consider the return movement

from uttanasana to samasthiti, or standing posi-

t1on (fig. 2.36). The fulcrum in this movement
15 the hip joint. The weight of the arms and
trunk is the load. The back extensors are the
important muscle group providing the force
required (effort). We require little effort to
stay in uftanasana because in this position our
body is mostly supported passively (by liga-
ments, muscle tension, and so on). In wttan-
asana, our trunk is very close to our legs and
hips. As we return to the standing position,
we raise our trunk, gradually moving it away
from our legs and hips. The distance of our
trunk from the line of our hips increases until
the midway position (ardba uttanasana) and

then gradually decreases as we return to the

upright position. In the fully erect position




Yoca ror FiTnEss

wn
=

HEFARasang

A

Load arm

p A
L@

ardha uttanasana

B

Load arm

Fig. 2.36. In the return movement from uftarasana (A) to :;ta.nding position, the halfway pnﬁ'tf'lnﬂ is qrdba
uttanasana (B). The movement takes place about the fulerum (F) lyving approximately ar the region of the
hip joint. The load (L) is the weight of the trunk, head, and arms, acting through the common center o
gravity (black circle). The force or effort (E} is provided mainly by the back and hip extensors. he per-
pendicular distance from the load to the fulerum (load arm) is maximum in ardba uetanasana. Therefore,

maximum effort is needed in this position.

(samasthiti with arms raised), our trunk is
directly above our hips.

At all times, the force of muscle contrac-
tion has to exceed or at least match the load
exerted by the weight of the trunk (the force
exerted by the downward pull of gravity on
the trunk). Only then will our trunk move
upward, or at least remain where it is without
descending. Also, as we have discussed, the
effort required is greatest when the load is
farthest away from the fulerum. That is, the
effort increases with increase in length of the
load arm. In the movement from wuttanasana
to samasthiti, the load arm is longest when
our trunk is farthest from our hips. This

hﬂppr:l'l:i in the mi{iwuj' |‘rr:-ﬁ'|ﬁt'n‘|., ardba wttan-

asana. Therefore, the point of maximum
effort, and consequently the position most
difficult to stay in, is the midway position of
ardba uttanasana.

Example 2: In the movement from
uttanasana fo samasthiti, with the arms raised,
the weight of our arms forms part of the load to
be lifted, along with the weight of our trunk.
When the arms are outstretched, even though
they do not weigh much, their considerable
distance from the hip joints ensures that they
add significantly to the effective load (torque,
actually). Therefore, raising our trunk with
our arms extended requires appreciably
greater effort than raising our trunk with our
arms folded behind our back. When our arms






























































































































































































































































































































































































































































































