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Preface

Damned if things haventt changed in the four years since the 2nd edition of Starting Strength was written.
The Aasgaard Company has changed personnel, I have met lots of people who have taught me many things, and
e have had enormoussuccess with what | tought was gong o be o book ignored by the Indusiry ocademe, and
the exercising public. T was right about the fitness industry and the folks with tenured positions, but I was wrong
Sboutyou. Sace 2007 we havs taughtsevral housand peopie how [ do hese e s 1 ou veekend seminarey
and the 2nd edition has sold more than 80,000 copies, making it one of the best-selling books about weight
raining in publishing history. Thanis.

eV aamed some 110 rom you guys - the nes v e been busy tachingfr four years— i
previous material in the 2nd edition Is screaming for an update. Some of It is stale, Incomplete, or Just plain
rong,and i cant st ay there lhe » bureaucat badl needing Sometning usefol 5 do. put making maney

it is not just the culmination of a top-to-bottom, year-long rewrite. It is the product of an
Iensive four-year tesing program with many of you sering o5 e experimentl populaton, one which has
improved the teaching method for the five lfs, with ai

Tehas olso been a four-vear schoel for me. na 1 have iried 1o ind better ways to explain what I know to be



true in terms that are understandable, logical, and,
anywhere else; hopefully, thatdoesnt make it wrong. But youfe pretty brigh, so you can decide for yourself.

k needed a new ook, too. Our hope is that you enjoy the illusrations by Jason Kelly in a different
sty than usually found in a fat messy textbook, and that you apprediate Stefs Herculean efforts to make this a
beter- the

Many people deserve thanks for their contributions. In no particular order (certainly not alphabetical)

vt e, o e Care, i Cole, O Wt Ln, Stgnan 1, % ptein, Mory oo, Cthrve Oher i ar, By
Slags Wk e o, Ran rserian, Mal. Ran lona, M} G3mo Viek, Mhes el 2o Webour, Bron Do, st Sol.
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Chapter 1: Strength - Why and How

Physical srength s the most important thing in ife. Thisis true whether we want it o be or not. As humanity.
has developed throughout history physical strength has become less critical to our daily existence, but no less
important to our lives. Our strength, more than any other thing we possess, sl Getermines the quality and the
aaryof our Ume here I nese bodis Wihercos prevously o pyscal sveng delernined how mch oce
m and dry we stayed, it now merely determines how well we function in these new
hay i lure Butwe are il amimals - our phsical
eisence i, nthe ial analyis he onl Aweak
ouldbe ifhe were srong, i eaity s oflensive ta some people who woul ke the inelectal o Snmma\ o
take precedence. Itis Insiructive to see what happens t these very people as their squat strength
c natire of our ke has changed, ou relationshp Wt physcal achay has changed alang with It
We previousty were hyscallystong as 3 funcion ofour conined exstence in 3 dmpl physical wor. We were
this existence well, since we had no other choice, Those whose strength was adequate o the task of
staying alive Thisshaped d that of all our vertebrate associates on the
by il s of e It emains with us sy Tn rlatiely recen mnovgtion lnow e the DIvison of Labor s
ot 50 remote that our genetic composition has had time to adapt again. Since Most of us now have been freed
from e necessly afpersonally obaining ou ubsstence prysl aciuy s regarded as optonal. Inded It s
from necessity, but
estence wih rml tust g0 away because desis vere invented,
not, we remain the possessors of potentially strong muscle, bone, sinew, and nerve, and these
Ward-won commodites demand our atenton: They were (05 1ong n the making o us: be l9nored, and we do so
atour perll. They are the very components of our exstence, the quality of which now depends on our conscious,
directed effort at giving them the stimulus they need to stay in the condition that is norma to them. Exercise is that

Over and above any considerations of performance for sports, exerdise is the stimulus that returns our
st the condions o whic theywere designed: Humans are nctphysicllynorml i the absence f ard
a thing we must do anyway, a thing without
i thre wil lways 52 rablams. Earcse IS he hng we Tust 6o 0 replcate the ondibons under which out
shysology was - and sl s - adapted the onditons under which we are physically narmal. n othr words,
exercise is substtute cave-man activiy the thing we need to make our bodies, and in fact our minds, normal in
e 215t contury: And merely normal, fo most werdhwile humans is not good énoua

lete's decision to begin a sirength training program may be motivated by a desire o join  team sport
Batrequrts T of I might b o mare persons 6asons. Moy Idddunls fee ot el 80 ehoi s nadedoe,
of Could be IMroved beyond what I 5 WTOUL he GTTot of team membersip. 1 i or hose peopie who nd
themselves in this position that this book i intended.

Why Barbells?

Training for strength is as old as cvilization itself The Greek tale of Milo serves to date the antiquity of an
interest in physical development, and an understanding of the processes by which it is acquired. Mio is said to
h alf every day and grew sronger as the calf orew larger. The proessve naure of srength
development was nown thousands of years ago, bt any recentl (n terms o the scope of hisiory) has the
roblem ofhow best eclitte progressie essance waining b d by technology.
1ong th Trst loos Ceveloped in pracice ressiance exercse was the barbel 3 long met! shaft with
e §fpe of WeIght on each end. The canles barbels used globes or spheres for welght, which eould e
Sdjusted for balance and Ioag by illng them with sand or sho. Dawd Wiloushoys superb bool The Super
Athletes (AS. Barnes and Co., 1970) details the history of weightifing and the equipment
i s vsopment infretcen oy . Wiiougho Hings vnged ragialy
named Arthur Jones invented 2 type of exercise equipment that revolutionized resistance exercise. Unfortunately,
not il revolutions are universally productive. Nautilus utilized the "principle of variable resistance;” which
daimed b ake adharlage ofth fac hatdferent pos of e rang of maon of each s were sronger than

ers. A machine was designed for each limb or body part, and s incorporate chain attached
1 he Weight sack hat varled e resisance against the Joint during he movement. The machines were design
used in a spedific order, one after another wi pause befween sets, since different body parts were

each working a separate body part - were added together in a drcult, the entire body was being trained. The
machines were exceptionally well-made and handsome, and soon most gyms had the obligatory, very expensive,
12-station Nautius circuit.

rcise machines were nothing new. Most high schools had a Universal Gladiator mult-station unit, and
leg extensions and at pulldowns were familiar to everybody who trained with weights. The difference was the
rarieing befind e new cquipmert. aulusated e wlal bod efet ofhe compee rlt sameting ot
1ad never before been emphased. We were eatd 1 o series of before-andafer ads fatiig one Cose
Viator, an individual who had a considerable anly Noutius e\]mvmem_
Hising from the 2 was he normation tht s isor was regaiing size he previously had acared thro

went 5o far s o claim that strength could be gained on Nautlus and transferred to complicat
moverrant At e 1 Oy 1 WU Mg .40 1 IR with e WEIGhS g e s b the
face of exercise theory and practical experience. But the momentum had been established and Nautlus became a
huge commercal succes. Equpment ke it remains the modern standard in commeria exercise falites sl
owr tre

for e health club (at the time known as th
heath i) i t o 1 he ganersl PUBIC s o which hod bech prévious anavalomir Pt o he
iniiion of Nautlus, if 2 member wanted to ain hard, n'a more elaborate way than Universs! equiment
permited,he had t ear how o use barbels. Someane had to teach him this. Moreover, someone had to te
the healt 52 st how o teag eh professional edu(aﬂan was, and il 15, me-consuming and ot
mployee could b use
el Gre. osarsy proddlhg s oia-body werlout Wi T mwedd n enpioee. coucaton
Furthermore, the entire circult could be performed in about 30 minutes, thus decreasing member tme on the
exercise floor, increasing raffic capacity in the dlub, and maxmizng sies exposure t more affc. Nautlus
equipment quite iterally made the existence of the modern health club possib
e e katr fote i o e 1t was ndvertsad, It was almost




impossible to gain muscular bodyweight doing a circuit. People who were trying to do so would train faithfully for
months wihaut gaining any sgnfcart muscuar weght 3t all. When they swtched ' barbel walig, &
‘miraculous thing would happen: they would immediately gain ~ within a week ~ more weight than they
gained in the entire time they had fought with the 12-station circult.

“The reason that isolated body g on
50 wel,beter han any oher 115 we can us.t gan sength. The Numan body funcions as. complete

d ents exercised separately, since the strength obtained from training will not be
utiized in this way. The general pattern of strength the same as thatin which il
be used. The nervous system controls the muscles, and the relationship between them is referre

relramuseu A Seangh s el 1 iy st 40 1ok crrEepand o the paRE 1 hich 6 tended

10 actully be used, e neuromusclar aspects ofraining have not been considered, Neuromusclar speclily (s

an unfortunate reallty, and exercise programs must respect this principle the same way they respect the Law of
ravity.

Barbll, and e primary eercises we use et o are o superior o anyoter paiing tol trat hove
cuer been desed. Properly performed, full-ra e-of -motion Il exercises are ially
Fanctional exprassion o muma skeletal and muscoter snatomy Unier 3 load. The xerase - santold by
2 he resltaf ach ralnee' pardular Movement paters, minutly Mne-wuned by each Inaivual I lengt
muscular attachment position, strength level, flexibility, and neuromuscular efficency. Balance between all the
muscles Involved in a movement is inherent in the exercise, since all the musces involved contribute their
enatomicaly detemined share o the work Musles move the fins beteen the bones which ranster forc 1o the

l0ad, and the way this is done is a function of the design of the system — when that system is used in the manner of

s design, It uncions optmaly snd raning shoud allow i cesgn: Barbelsalow welght  be moved in
oy vy e to move it since the bod

s, o e ohr s he oy o e e WEIGR. acorang o he dedan ofhe madine.

This places some rather serious imitations on the ability of the exercise to meet the specific needs of the athlete.

stance, there is no way for a human being to utlize the quadriceps muscles in isolation from the hamstrings

in any movement gatrn that s indspendsniyof s machin desigrefor s purpos. No rsural mavment

n be performed that does this. Quadriceps and hamstrings afiays function together, at the same time, to

Fatanee e Torces om ether S of e e, Since ey alnays ork ogetner, why should they e exercsed

separately? Because somebody invented a machine that ets
enines hat llow mulSple Jos  be worked at the same tme are less than optimal, since the
pattern of the movement through space is determined by the machine, not the individual biomechanics of the
the

Furtermore, barbllsrequre the ndidua o male tese adjustments, and any oter ones tat might bo
necessary to retain control over the movement of the weight. This aspect
coniral of the br and th belancs o cordinationdemad ftherine, ars unoue i bl oerie and

raining. Since 1020 Is controlled by the
rainee, every aspect of that movement s being traine

hre are ther benefl a5 ell. Al of e ercses desalbed n s book ol aning deoress of
skeletal loading. After all, the bones are what ultimately support the weight on the bar. Bone is Iiv

esponive e, sk e s, rgament, ndon, din, nerve, 308 i It 26258 t Sress sk e Sy oler
tissue, and becormes denser and harder in response t heavier weight. This aspect of barbell training is very
mporiantto olger vainees and women, whose bane densty s 3 majr facr in cominued e
arbells are very economicl 5 use. In pracical terms, Nve or sk very funcional welght rooms = In

hichcan be done Itrall hundreds o iforent exercses - can be bullt or he com of one Greutof any brand of
modern exercise machine. Even I costs notafacor, ity should e, In an insttuona! suation,the number of
people training at 2 given time per dollai em might be an feciding
hich type of equipment fo by The corredt decision about this may divectly aiect the qualiy o your Gaining
experience.

“The only problem with barbell training is the fact that the ast, overwhelming majorlty of people dont know

from training with barbells in the ab learn how. This book is my h ddress this
problem. This method of teaching the barbell exercises has been developed aver 30 years in the commercial
fitness industry the tiny ltle part of it ins n the hands of individuals committed to results, honesty abol

what works, and the time-honared prindiples of biological science. T hope it works as well for you as it has for me.
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Chapter 2: The Squat

e gauat has been the mostimportant, et o ooryunderstaod,everdse n the vaining arenal fr o
ey long me. The Rl range-of maton cxérace knaw s e Savat i e Amgte. mos veshl vt I he
WelghE oo, and our mostvatuable 1ol fo bulldng swength, power, and e

“The squat s lterally the only exercie in the entire repertoire of weighted human movement that allows the
direct training of the complex movement pattern known as ip drive ~ the active recruitment of the muscles of the
posterior chain. The term posterior chain refers to the muscles that produce hip extension ~ the straightening out
of the hip joint from its flexed (or bent) position in the bottom of the squat. These musdle groups - aiso referred

hip extensors ~ are the hamstrings, the glutes, and the adductors (groin musdes). Because these
important musces conrbut t Jumping puling, pushing and anying ele il the lower body we ant
them arong, The bestway 1 gettiem siong s 0 4UaL, 10 you are o squat corect you must se p drive,
hichis bet thought of 2 ashoing-up ofthe saral arca of e ower bacthe area it above your ut: Every
ot s o 10 popel oursel aut o 1 Dokl of e Sqt o0 A the MUSHes 1 he poSErTor

chain,




e s s f 1 . Ao st et o he (1 st Th 0 of 0 el 1) 4 he o, s e by
oo st st hop Seow ol weN he o

v weai of the hcrETET- T 5 o of the pne fomed by e
Al styes of squating tend to make the quads sore, more so than any of the other muscles in the movement.
Iy knee extensor group, while the sors consist of thres

“This soreness ocaurs because the quads are the only
muscle groups (hamstrings, glutes, ad “They comprise more potenti

n
a way to squat that involves the posterior muscle mass, making it operate up to its potential for contributing to



e ok Suat s e
ie correctly the squat is the only exercise in the weight room that trains the recruitment of the entire.
posterior chai in & way o 1 Drogressely Improvabie. These are. the hings hat et e Squat e best

wain ti long range of moton by preceding hek conaenti or shorining, convacton with an ecentic, or
lengthening, convacon, which produces e shorteing ol o st e
e Shuats Sretch-shortening le is Imporiant o three reasons:

1. The stretch reflex stores energy in the viscoelastic components of the muscles and fascia, and this
energy gets used at the tumaround out of th

The siretch tells the neuromuscular system that a coniraction s about to follow. This signal results
in more contractile units firing more efficiently enabling you to generate more force than would be
possible without the stretch

Bacause this paricular loaded stretch is provided by the lowering phase of the squat (which uses
all of the muscles of the postarior chain over their full range of molion), the subsequent contraction
focrits many more motor units than would be recruited in a different exercise.

‘e conventional deadiif, for example, uses the hamstrings and glutes, but it leaves out much of the
adductors’ function, and starts with a concentric contraction in which the hips start out well above the level of
deep squat. No bounce, shorter range of moton, but very hard anyway  harder, nfac than squating, due o the
comparathely neffcien ratre of the deadsop sart - et not 32 ueeu o overal srengn developmert.

are notIncementally Increacable te way a loaded borbel xercie 5 hey can be domned tough on e feeta
inecs for nowces, and they are not welght-bearing in the sense hat e whole Seleton I loaded wit a bar 1
the shoulders. I convast, e sauat use l th posteror chal musle, uses the fl range of moton of e hiss
and knees, has the. inherent in the . be perform
sitdown na chair,because v have be increments.

i serior i otwiouily refers 1 the aravamica posion of tese ssclar components. Tt
3150 nicates e naure of he problems mos people xperioncs under e sar, ing o Mprove el efciency
while squatting. Humans are bipedal creatures with prehensile hands and opposable thumbs, a configuration that
has profoundly affected our perception s well as our posture. We are used to doing things with our hands in a
position where our eyes can see them, and we are therefore set up to think about things done with our hands.

unobservable even with a mirror. The parts you can see in the mirror ~ the arms, chest, and abs, and the quads
and calves if youte wearing shorts — always end up being the favrite things for most people to train. They are
also the easiest paris to learn how o train because they involve or are faciltated by the use of our hands, and we
are very “handsy” reatures.
e hard parts to train correcty are the ones you cant see. The posterior chain s the most important
nponent of the musculature the body as well as being the source
of whole-body power. The posterior chain is also the hardest part to learn how to use correctly. This would be
easier if you didnt have any hands: how would you pick up  table without the ability to grab the edge of the thing
and Ift t? You'd get under it and raise it with your upper back, or squat down and drive up with your hips against
undersurface of it or lie down on your back and drive it up with your feet, because those would be the only
options open to you. But your hands shit your focus away from these options and enable you to 210Id thinking
about them at all. So posterior chain matters remain largely unexplored by most people, and this makes their

You will find that the posterior aspects of squatting and pulling present the most persistent problems,
require the greatest amount of outside input from coaches and training partners, and will be the first aspects of
form t detriorat i the absenc ofauide riforcement. For cosches, h posiror hain s te Rardes part
o te musalaure o undersand, o el . But it Is also the most riical aspect of human
specti ety af s lore o detormine e dforencs
et an SHeche coatn 0G5 SIgNOY.ere- oS oS, Peaen o SHeco i 2 e b
merely moves.

ch is made of “core” sirength, and fortunes have been made selling new ways to trai the core muscles.
A correct squat perfecty balances all the forces around the knees and the hips, using these muscles in exacty th
ay e seletl lomechancs are desgned o e (o be used, cir el range of maton. T posurl

muscles of the ik, the upper back, the abdominals and lateral trunk muscles, the costal (rib cage)
Tuscies, and even the shouiders and arms av¢ used isomerially Thlr St mnnamon Supports the trunk and

e wansmison, whis e figssnd isgs e the sngine

at the "core” of the body Is at the center of the squat, that the muscles get smaller the farther away
from the “core- hey are, and that the squatrains themn n sxacy s prorly (Elqure 3:2). Balance Is rovided by
the Interaction of the postural muscles with the hips and legs, starting on the ground at the feet and proceeding
up o he bar. Balance s controlled by 2 massive amount ofceiyal nerious stem scouty under the consious
direcion ofte ihltes mind. In additon, the sstemic nature o te movemers,when Sone with heaw weghts
Broduces hormanal respanses that affec the enire booy So ot only 1 "the core” srenghensa, but is
strengthened in the context of a total physical and mental experient
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uat is poorly understood because It involves the use of many muscles - more than most people
realize - and most of the people who dont understand it have never done It correcty themselves. This means that

rdinated manner, since to truly understand a thing, you must experience it personally. The more people who
Iearn to squat correcty the more peaple there will be who understand the squat, and then, like ripples in a pond,
Knowledge and strength wil spread. This process starts here, with yol

Loaded Human Movement

basic undersanding of the nature of loaded human movement — the ways that the skeletal system

transiates the force of musde contraction into movement s the body Interacts with its environment — is essential
tanding barbell training. A few simpl e lessons, which can be learned through observing th

equally applicable 1 all other barbell exercises. The most basic of observations is that when a barbell is loaded,

general shape of a sphere - ignoring minor surface features like mountains and valleys — under the influence of
this gravity So the surface of the earth is assumed to be horizontal for this definition; after all, a rock dropped on
the e o a il sl alls i the diectn we dein s down: This facthas yet o be isputed,and th pringple 125

the most efficent way to oppose this force is by acting on it vertically as well. S0 not only is 3 staight line the
Shortest distance bemeen b points, but a sTalght versea i Is als the most eMclent ar path fo a barbell
moving through space in a gravitational framevork.
n fact, the work done on a loaded barbell must be analyzed on the basis of this framework. Workis defined
as the amount of force (the influence which causes a change In motion or shape) multplied by the
barbell moves. Pounds on the bar being a unit of force, work can be expressed in foot-pounds. But since gravity
operates in only one direction, straight down, the work done against gravity consists only of the distance the
barbell moves vertically. Any other motion imparted to the bar ~ Le, horizontal motion, in a direction either
forvard or back relatve o the lter - cano be considered work agalnstgraviyattough force wil b utlzed
hen the motio is produced. Roling the barbell around the room constutes work against gravy anly I the
mass of e barbell m o




and ony ercaby any cone n 3 drecon apposta (o 1 e, L. st up. Any
horioal Eparent 13 3 5o e & ok narkdone 393 9.

x, when a barbell is supported by a human body, the liter and the barbell must be considered as a
e fo any analysl tht pples o el ambined mas, The cnter ofmass (COM) of e human body It te
standing "normal anatomical position” is a point in the middle of the hips, approximately level with the sacrum.
#hen you squatdown below parale,the geometry f the ystem changes o place the COM Inthe air somesere

between your thighs and your torso. The COM of the loaded bar is in the middle of the bar on your back. The
ffer/arbel atem has a COM someviers bebuen te tvo. A the welghtof the bar Increses the sysems COM
moves doser (o the bar unil, , the barbell For practical

Durposy e wil 3ur ot e baroen Wi b londed with hepwy wlgnes and o e barbell s usilly tre
object that we must be concerned with balancing as we move it through the range of motion of the

Vertical
Displacement



Figure 2.4 The COM shets o toward the ar s the mass o he barbed inoeases.

Notice that in Figure 2-5, a dashed line illusirates a vertical relationship between the barbell on the back
and the middle of the foot against the floor. It should be intuitively obvious that the lifter/barbell system wil be in
balance when it is directy over the middle of the foot, with the mid-foot position — right under the arch of the foot
~ being the point of interaction with the ground that is the farthest away from both the forward and rearward
edges of contact. Very simply the mid-foot is exactly halfway between either end of the sole of the shoe. It is
therefore the most stable position, the one which would take the most movement to disrupt, and therefore the one
naturally favored by the body loaded or not. The heavier the weight on the bar, the more precisely the bar
position calibrates to the mid-foot. In other words, at ight weights, where the mass is primarily that of the body

' bar may be forward of the mid-foot in a position of stabiity and as the weight increases, the bar comes
into balance more directy over the mid-foot.
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The body prefers stability to pretty much everything else. For example, the ankle joint - the actual point of
and the calf muscles atiach at the heel at about th
nter the

effects of th
balance point by indining the shins and doir If work necessary to maintain this more stable positon. In
addition, emius, the s, and the quadriceps all cross the knee joints, stabilizing the pos

of the knees relative to the ankles, and th
permits the upright body to squat down under Ioad and maintain a position of balance over the mi
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Consider the unloaded lifter: i you stand up straight with your hands on your hips and lean forward, even a
lite, you can feel the weight shif to the balls of your feet and feel the increased tension in your calves as you
apply some force to the mass of your body above your feet to keep from falling forward. If you lean back, you can
feel the shift onto your heels ~ lean back far enough, and you will have to actually hold your arms out in front of

down and stand back up, your bodys COM is in balance when it travels in a vertcal line directly over this point.
Since you will do most barbell exercises (except the bench press) while standing on your feet, this mid-foot
balance point becomes a critcally Important concept n the analysis of good exercise technique.

Lets assume that the bar in Figure 2-5 weighs 315 pounds. Were the bar forward of this balance point it
would stl weigh 315 pounds, but the effort required to move it through its range of motion would be greater. The
eccentric and concentric work done on the 315 pounds would be harder due to the bad leverage position
generated by the distance the bar was out of balance. And the isomeltric siress of sabilizing the load in the bad
leverage position adds quite significantly to the effort. Keeping the 315-pound bar directly over the mid-foot
through the complete range of motion (ROM) constittes the most efficient way the work should be done during
the lift. When the bar is off-belance, the added energy you must expend due to the leverage of the off-balance
Ioad makes 315 much harder to I

It doesnt take much of an imbalance for the leverage to increase to the point where the rep is missed.
Imagine the bar on your back i a position 12 inches in front of the mid-foot as you try o squat; this s an awkward
position with even 30% of your 1RM (1 rep max), and the heavier the weight gets, the smaller the imbalance you
an deal with. You can easily see that ti p with essential devation tolerable
at 1RM loads. This concept applies to every barbell exercise where the load must be balanced. So, "

chnigue” in barbell training is easily and understandably defined as the ability of the lifer to keep the bar
vertically aligned with the balance point. The ability to maintain this balanced relationship between the bar and
und is ane of the many things trained with barbells that are not trained in other exercise methods. Since
balance is an important characteristic of most human physical endeaiwrs, this is one more reason t base your
raining on barbell exercises.

Figure 2:5 also shows the angles we use to analyze the movement of the body under the bar during the
Squat. The ip angle is the angle formed by the femur and the plane of the torso. Even though the spine is curved
when held in the correct position to bear weight under the bar, it s held rigid during the squat,
concept of "the plane of the torso” to describe the mechanical behavior of this segment under the bar. The Anee
angle is formed by the femur and the tibia, effectively illusirating the relationship between the thigh and the
“shank” (as the lower leg seqment is called). The back angle is formed by the plane of the torso and the floor,
which is assumed to be horizontal (meaning /evel, perpendicular to the force of aravi




barbell. The back angle i ither more vertical or more horizonta), while the knee and hip angles are
er m ore Control of the position of th les depends on fes operatin

bones that form the angles. We know that the lifter/barbell system will be i balance when the bar is directy over

the middle of the foot, and the heavier the more predisely this position must be kept. Even If the weight s

Vght enaugh t remain n 8 positon of imbalance, the lifter will expend more energy than he would If the bar
were in balant

Extra
effore

Midfear

—
Figure 27,5473 workhat it b Gone on a outof-alncs bar.
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more horizontal back angle. In this position, the hamstrings are shortened because their proximal attachments on
the pelvis and their distal attachmens at the knee are as close together s they can be at the botiom of a squat.
Here, the hamstrings are functioning isometrically to hold the torso in the nearly vertical position required of the
frontSquat 2 much easier positon ol than a more horizotal back angle because of the recucedIeverage
against the hips (much more on this later). But when the hamstrings are shortened, there Is not enough
contactle apacty et to conriute much o extenion. In essenc, e hamsbings are already conraded in

of the front squat and cant contract much more. This leaves the glutes and adductors on their own to
Drodite hi cxension, ayd 1 15 why out BU Ges 5 sr whehyou omont heay: 5 i 1 do o he
work the hamstrings normally help with in 2 squat.
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The upshot of this situation is that the front squat leaves out much of the hamstrings' function, and we'd ike
o use the hamstrings when we squat so that we can get them strong. The front squat is therefore  poor choice



for training the posterior chain. To best recruit the hamstrings, and let them contribute the most they can to hip
extension, we need to use a squat form that produces a more losed hip angle and a more open knee angle. At
the bottom of this squat, the hamstrings are contracted isometrically — that s, they are stretched out proximaly by
the atfachments at the peluis, even as they are shortened distally because of the flexing knees. As the knees and
, and to control
the effects of the increased leverage demands of the more-horizontal back angle. The back  andle largely
deermines e hip angle, and e backangle enabes the hamaings o contbute mare orce uat
T more hot sl oack angle the b et be paced on e backsuch e bar 15
over th e o he oot Tne lower the Sar 1 61 e Sack e more hat ol ¢ ack ange can e. The bar
should therefore be in the lowest secure position it can occupy on the back, right below the spine of the scapula —
that bump on your shoulder blade you can feel when you reach across and touch the back of your shoulder. Any
lower than this, and the bar scoots dowin a it every rep of the set
itors ~ the groin musdles  get their share of the load, too, that adds musdle mass to the
exe use 3 moderate stance with shoulder-width heels, toes pointing out at about 30 degrees, and
knees shoved out so that the thighs stay parallel to the feet, then the groin muscles stretch out as the hips are
lowered. If the musdles are stretched out, they are in the position they must be in to contract and contribute force
toth i ednsion, The musdes thathald the nees out ~ th external ot of e fip - re engaged s well
s adding o the musde mass mwohed n
The low.bar Squet,or in i book, S he Sauat, I no he same form used by suland-wraps-equipped
poverlitrs,who are g t Got e oo autof s St sl om Expenave, ey B4t st it s dedgned
o resist hip flexion and store elastic energy in the ecceniric phase, and therefore aid hip extension. To this end,
some powerlifers use a very wide stance and as vertical a shin positon as they can produce. Some liters use
high-bar position with low elbows, a more vertical back angle, and an upward eye gaze (quite different from the
squat style used in this book). A wide stance and vertical shins open the knee angle and close the hip angle, thus

8
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ichis not nearly as wide, permits
more forviard travel of the knees and more use of the quadriceps. In fact every aspect of the technique used in
our version of the squat has been chosen spedifically to maximize the amount of muscle mass and the range of
motion used so that we can ift s much weight as possible through that range of motion and thus get stronger.

e bar is placed high on the back - on top of the traps, where most people start off carrying it because
4 easir and mo oo plos fr  bar th back sl st ot e igher poston by
becoming more vertcl (o Keep ihe bar over he Mmoot 1t back angle /s more vertcl, the knee o
become ore cosed becalse e knaes get shove forward whe the ips open up (Elauee 2-3 again). In other
words, the higher bar position makes the back squat more like the front squat, and we dont want o front-squat for
general srengh development becaus I doesn efecthelran the source f whole-body power: the poserior

high-bar, or “Olympic; squat has been the preferred form of the exerise for Olympic weightifers for
decades T seams 1 e Tarat & mader of rodivon and Ierter Sncs here are compelingreasans for
IS to use e low-bar pbston, 0. Snce the quat 5 not & conested IR in welghting, and since
Olympic lifters front-squat to direcly reinforce the squat clean anyway, the reasons for weightli
low-bar squat in training must involve other considerations. The squat makes you strong, and weightiifting is
stre t even if it Is erribly dependent on technique, the winner is stil the ane who lifs the most weight.
The high-bar position may be harder, but the low-bar position uses more musde, allows more weight o be lfted,
and consequently prepares the lifter for heavier weighis.
n argument on the basis of speaficity is to be made, the low-bar squat is also more applicable to the
mechanics of Olympic weightifing than the high-bar squat. The low-bar position, with the weight siting just
low the spine of the scapula, much more closely approximates the mechanics of the position in which the bar is

the shoulder blades are directly above the bar when it leaves the floor in a heawy pull, and they stay there untl
the bar rises well above the knees. This is true for both the dean and the snatch, with the snatch being done from
a position even less similar to the Olympic squat than the diean is. Low-bar squats done with this similar, relatively
horizontal back angle train the movement pattern more directly than does the high-bar version, which places the
backata higher angle due to the higher position of the bar on the traps. And they do it trough a nice, long range
of motion due to the fact that the squat goes to a deeper hip position than the start positon of either the snatch or
the clean and jerk.

e back angle is kept constant for both the low-bar squat and the pull from the floor (which it must be,
see back angle discussion in the deadiift chapter), they are very similar movements — more similar than 3 high-
bar squat and a pull of any type. 1f an argument is to be made for squatting with a form specfic to the motor
pathway requirements of the sport, the low-bar position would be that form. And if an argument is made that the
Squat need not be similar, the low-bar squat stll makes more sense because It can be done with heavier weights.

Squat Depth — Safety and Importance

The full squat is the preferred lower-body exercise for safety as well as for athletic sirength. The squat,
when performed correctly, not only is the safest leg exercise for the knees, but also produces more sable knees
tran any oter leg eerce does Correcy s doep, i N drapping below el wih the o of e patelas
(see Figure 2:1). Correcty is therefore ful range of motion.

oy st a2 vt deep 52 partal st and partlsqutssess e nes and he uadrceps wihout
stressing the glutes, the adductors, or the hamstings. In full squats, the hamstrings, groin musdles, and

come under loadas the nees are hoved ot e ips are e e, and he backsesumes o correc angie
o the way down for hip drive to occur on the way up. At the very bottom of the squat, the hips are in flexion

e peii s forward wihthe torso. I (i deep sduatposton (ELQuLe 2.2, several musde aroups reach a il
strehi the adducors (atached between the medial pels and various polts on the medial emur), and the

glutes and external rotators (attached between the pelis and the lateral femur). Here, the function of the
Ramatring muscles (atached t the tbia and to the ischal tiberosiy o the el isprimary isometric,since
they donk necesarly change length on the way down.In e botim of the suat, the tghtened hamsirngs,
a60uctors, Glues, and X roators rovide a SIght rebound, which will 60k e & “bounces s s the Svetch
refex we disaused earlier.Th tenson of the sireth plls backards on the tbia, balaning e force produced
by the anterior quadriceps attachment on the tbial tuberosit The hamstrings fnish their job, with help from the.
quads, adductors, and glutes, by extending the hips.
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At squst done it an uaright o150 and verica back angle I bpical of most peoples stsmpts o

squat, because all been told that the back must be vertical o reduce shear, the sliding forces that occur
g 2 Soament n ol Shear between he vereara) Seaments 5 apposed s somehon drmrpeuge your
<pine Gesie the fck trt s canot ond s ok ever ocurred. Bt n 2 misinformed efort o protectthe bad
this advice resulfs in 2 lot of unnecessary siress on the knees. AS we'e already discussed, however, the vertical

Dok angle fails o flly load the hamevings. Thercfore, they cannat exert tne posterior force needed 1o
and balance the anterior force exerted by the quadriceps and their attachments t the front of the tbia, below the

e (In other words, there’s no force pulling backwards to balance the forces that are pulling the knees and
tiblas forward.) The résult is an actual anterior shear on the knee. And like a front squat, the partal squat also
for mid-foot — much more 5o than the low-bar squat form we will be using,
which keeps the knees back and uses the hips as the primary mover of the load. This lack of posterior support

produces an anterlor-dominant force distribution on the knee: the further back the hips are, the more hip muscle
You use, and the further forwiard the knees, the more quad you use. Many cases of Darel\ar endinis hawe been
caused by this incorrect squat technique. Even when partial squats are done with the correct back angle, they fail

to work the full range of motion and therefore fail to perform to their potential as an exercise.

Figure 210, The \riston st deps mmonly seen s (e gy, Lot [ rph: Quartarsaat, HaY-suat, 3 poston often fused wih paratel,
"URer the unGerfac of (e g & parael i (h Sround, Farale 0a Serond 1 (e rlera e3aened n EGUE 2.1, 0 o o5

The hamstings beneftfrom their milvementin the fll squatby geting sirong n directproportion o thetr
anatomically proper share of the load in the movement, as determined by the mechani e movement itself
This fac 15 ben overlooked when the medical community consders antarior crucate lgament (ACL tears and
their relationship to conditioning programs. The ACL stabilizes the knee: it prevents the tibia from sliding forvward
relative to the femur. AS we have already seen, so does the hamstring group of muscles. Underdeveloped, wea
hamstrings thus play a role in ACL injuries, and full squats strengthen the hamstri e way
engaged hamstrings protect the knees during a full squat, hamstings that are stronger due to full squats can
protect the ACLS during the actities that we are squatting to condition for. With strong hamstrings and the knees-
back position provided by the low-bar version of the squat, the hips bear most of the stress of the movement. So

thletes who are missing an ACL can safely squat heavy weights because the ACL is under no stress in a correctly
performed full squat (see Fiqure 2-11).



w ACL PCL

s, Forms o he e the ot T horsrngs g s ot goser evion o he i, ard e et ffe o the
poerir forces on o & s P S paters momnts of
e Gl e et 10 1 gl . 1 e petormed Sun, hse AT e ety s

Another problem withpartal sauats s the be moved due to

motion and the greater mechanical efficiency of the quarter-squat position. A bainee doing quarter-squats is
Bredispose t back njuries 25 a result of the sxtreme spinal 1oacing rat omes fom puting » weighton hs back
Trat might be more than threc §mes the weigh that he can safely handle in » orrect Gecp squat. A lo o footbll
‘coaches are fond of partial squats because they allow the coaches to caim that thelr 17-year-old linemen are all
"s3uaing” 600 pounds. Your itaress i geting srong (ateas I shoud b, ntin laying meaningiess games
with numbers. I its too heavy to squat below parallel,its too heavy to have on your

There is simply no other exercise, and certainly no machine, that produces the level of central nervous
system actvity improved balance and coordination, skeletal loading and bone density enhancement, muscular
stimulation and growth, connective tissue stress and strength, psychological demand and toughness, and overall
systenic conditioning than the correcty performed full squat: In the absence of an Injury that prevents its being
performed, everyone who lfts weights should learn to squat, correctly.

Leaming to Squat

We will approach the squat in two phases: first unloaded, to solve problems associated with the botom
position, and then loaded, to learn how to apply the bottom position to the hip drive used for heavier weights.
Since the majority of the problems with the squat happen at the bottom, this method expedites the process quite
effectively.

Generating hip drive

e il use a alrly neutral foat lacement, withth heels about shoulder width apart and the tes polned
outat about 30 degress, n xcesoucl wide SGnce causes e adducers 1 reach the-end f her axendily

15, and excessive narrowness causes the ighs 1 am agains the bely Both of these probiems prevent you
Trom reaching proper depth. Shoulder wdth s propordonste t pelic Wi in most people, and experience nas
shown that this width works well for most of the population. Many people will assume a stance with toes
pointed too forward, so you may need to point them out more than you want to. Lok down at your feet and
make a menta! picture of what you see.

Pnrzlh(
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the saat, (€ vt piscament by st with

Now comes the crucial part of Iearning the movement. You are going to assume the position you wil be in
ttom of @ correct squat, without the bar. This method works well because you can easily correct any errors
in position before the bar adds another variabe to the system. And if you'e already been in the correct bottom
gostion wifoutthe bar, eting no hatpostion again withthe bar s eas Assme the correctsance and sauat
down, all the way. Dont even think about stopping high just go on down to the Sometimes a lack of
ey or o tere o eyt oes ook enagh ol You Sancs o the way o 55 wakt Sre Yo nove

2, put your elbows against your knees, with the palms of your hands together, and shove your knees out
(Figure 2:13). T wil usallybe » decentbaiom postion,and fyour fextilty s o grea, the posion il at
5.2 stretch If you maintain it for 3 few seconds. Remember, proper depth is essential in the squat, and this low
Botiom poston sy the groundwerk or your aaining good Gepth from now on.
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tay i the bottom position for a few seconds to allow for some stretching. If you get fatigued by holding the
position, your flexibillty might not be quite what it should be. Stand up and rest for a few seconds. Then go back
down to get some more stretching done and to reinforce your familiarity with the bottom position. This is the most

important part of learning to squat correctly because good depth Is the difference between a squat and 2 partial
sauat.





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































