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Single-leg dumbbell calf 1-1/4 single-leg dumbbell calf raise 131
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N
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=
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0
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o
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FOREWORD

Movement, exercise, strength, and conditioning—they are a science and an
art. To master them, one needs both theoretical and experiential knowledge. I
first met Jason in 2016 while teaching a workshop about movement assessment
at the gym he owned at the time. Since then, I've had the pleasure of working
with him both personally and professionally, having interviewed him for The
Movement Fix podcast several times, developed a training program together,
and gotten suggestions for my own body and my own training.

I've had the opportunity to ask him pointed questions, watch firsthand
how he writes training programs, and witness his authenticity behind closed
doors. There is no fluff with Jason—he practices what he preaches. He goes
the extra mile, is detail oriented, and is always looking for ways to improve his
methods and techniques. Typically, theoretical and practical knowledge come
in separate packages. It’s rare for someone to have the depth of theoretical
knowledge Jason has about strength training while simultaneously having
real-world, practical experience. And his practical experience comes not only
from training others and writing programs for gyms but from applying his
knowledge personally to his own body. There is no truer test than successfully
implementing what you teach. It's pure authenticity.

Since I was 12 years old, I've been strength training in one way or another.
Over the 22 years since, I've been learning and refining applications in my
own life and the lives of others. Training, getting stronger, and managing the
complexities of the human body are not always straightforward, and there
is ample misinformation available that can lead you down the wrong path. I
am thrilled to see Jason authoring Lower Body Training. The world needs
more resources like this one, which compiles conceptual understanding and
real-world experience into a book that you can read and apply to yourself
and to those you train.

This book will provide you with understanding that you might not have
gotten otherwise. Going through this book, studying the materials, and
applying them will change the way you approach lower body strength
training—for the better. This is a resource you will refer back to over and
over, seeing new layers of wisdom and experience each time you go through it.

Thank you, Jason, for putting in the time and energy to not only find what
really works but also gather that knowledge together so others can apply and
benefit from it. I am honored to call you a friend and a colleague and could not
be more impressed with your accomplishments thus far. Ilook forward to seeing
the impact this book has on both the professionals who read it and those who
reap the benefits in their training and experience positive changes in their lives.

—Ryan DeBell, MS, DC
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INTRODUCTION

Over the past decade, coaches have shifted lower body training away from
basic foundational patterns such as squatting, lunging, and hip hinging,
putting new twists on these classics by using different equipment such as
landmines and kettlebells and by introducing accommodating resistance
(AR) to elicit different training effects. Tools like AR have the ability to alter
the strength curve of these variations to change the relative load through
a full range of motion (ROM). Though these approaches are novel, they
still reinforce the basic foundational patterns of squatting, lunging, and
hip hinging while allowing variability in exercise selection as proficiency
increases. As more variations are added to the list of lower body exercises, if
you are more advanced in your training, you can expect to see new gains in
movement proficiency, add lean muscle mass, and improve strength qualities.

However, adding exercise variation requires a complex knowledge of the
lower body—each exercise must have a purpose for its inclusion other than
novelty. It’s important to have at least a basic understanding of the different
types of strength training. For example, in order to choose exercises that
align with the intent of a given training session, you should fully understand
how qualities such as maximal strength differ from qualities such as speed
strength. At the base of all true strength training, maximal strength connects
to nearly every other biomotor ability, including strength endurance, speed
strength, strength speed, and explosive strength.

This book will introduce you to lower body exercise variations that will
give you the ability and knowledge to develop strength on a number of levels.
Exercise variability will always be a key component for avoiding the biological
law of accommodation (also called detraining), but there should be a line
between too much exercise variability and not enough; we will cover this
more thoroughly in part IIT of this book when we dive into the programs.
Exercise variability and avoidance of accommodation, the two key principles of
effective program design, are closely related and should be properly managed
so that you are still able to improve motor patterns in keystone foundational
patterns (squat, lunge, and hip hinge) while incurring positive training
adaptations for both movement patterns and performance (through metrics
such as maximal strength).

You may tend to go down the exercise selection rabbit hole, constantly
varying your exercises and always looking for the next best exercise, but
this book will help you dial in your selection of lower body exercise variations
with choices that will elicit positive adaptations while avoiding creating
compensation patterns. Instilling improper motor patterns is a hallmark of
overdoing exercise variation without first building the proper foundational
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patterns. Of course, experimentation is part of the individual training
process—because no two exercises are created the same way and no two
exercises will resonate the same with each individual—but being able to
consolidate that list of variations will eliminate a fair amount of guesswork.
In turn, this will empower you to choose exercises that are easy to implement,
keep your training interesting by challenging your muscles in novel ways,
and do not exacerbate common imbalances.

Throughout the book, we will focus on developing the lower body and
the keystone foundational movements of the squat, lunge, and hip hinge.
However, we will not underplay the importance of individual muscle
development through targeted isolation exercise because this allows you to
isolate individual imbalances and lagging muscle groups. When it comes to
improving multijoint patterns in terms of strength development, single-joint
exercises are an incredibly effective means for improving muscular deficits.

You will also be introduced to different types of strength modalities
that will have a profound effect on your ability to develop strengths from a
general, specific, and maximal strength standpoint. This will lead to gains
in absolute strength, which is your ability to generate maximal force and
torque regardless of bodyweight. We will also introduce the basic principles
of functional anatomy for the foundational patterns, which will allow you to
better understand proper programming in terms of volume, sequence, and
frequency.

The squat, lunge, and hip hinge patterns have always been an instrumental
aspect of my clients’ training plans. I've also come to the conclusion that
although no two individuals present the same on paper in terms of limitations
and movement proficiency, these foundational movements are a mainstay
for just about anyone regardless of their goals and background. What’s even
more interesting is that the patterns that tend to cause localized pain and
exacerbate nagging pains in people I've worked with (for most, the hip hinge
pattern) are typically the same movements that have the most significant
effect on health and wellness. Lower body issues are all too common as lower
back disorder statistics continue to rise at alarming rates. Movements like the
Romanian deadlift (RDL) variations play a key role in learning (or relearning)
how to properly perform the hip hinge pattern, building strength in key areas
to help mitigate lower body issues. Performance gains are also routine when
squats, lunges, and hip hinges are mainstays in program design. As the old
adage goes, You cannot build a house without a proper foundation.

Once you have mastered these patterns with bodyweight only, it’s logical to
add resistance in the form of dumbbells, kettlebells, barbells, or a landmine;
these exercise progressions are provided in parts II and IIT of this book. Many
of my clients have incurred significant benefits from improving the ratio of
strength between their posterior (glute complex, upper body complex, and
hamstrings) and anterior (quadriceps) musculature. Direct posterior chain
training has always been an integral part of effective program design for
improving strength, performance, and aesthetics. In this book, you will find no
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shortage of great exercise variations that will enable the development of key
musculature to support effective movement in both everyday living and the
field of play. The training programs in this book spend a fair amount of time
developing the musculature of the hamstrings, glutes, and spinal erectors,
but you should still expect to see exercises dedicated to improving anterior
musculature such as the quadriceps.

This book should leave you with a firm grasp of both how to program
effective lower body training exercises and how to properly sequence (order
of movements in a training day) these movements into a training plan. You
will learn to distribute volume correctly among different exercise variations
and to understand the why behind each specific exercise selection in your
own training plan. Understanding the deeper meaning of any movement
in a training plan affords this movement the right to be in your plan in the
first place—make no mistake, random exercise selection leads to haphazard
results and overuse injury. Strength and conditioning professionals operating
without a well-thought-out plan should be avoided at all costs.

TAKING BACK THE DREADED LEG DAY

For years, leg day at commercial gyms has been viewed negatively and lower
limb exercises are often neglected altogether or poor selections are used for
lower limb exercises. Instead, training “plans” usually contain high doses of
machines. While machines can certainly bring an advantage in conjunction
with squat and hinge variations, if the use of machines is the only exposure
one has to lower limb development, then improvements in cross-sectional
muscle mass and thereby in maximal strength will be limited.

Why is training of the legs dreaded by so many, particularly men? The
obvious answer for many is that it subjects them to their own insecurities
about lack of leg strength. This shortcoming can be tough on one’s ego, but
the only way to get better is to stop avoiding squats and deadlifts. I'll give
people the benefit of the doubt and list a lack of knowledge of how to effectively
program big movement patterns as another big reason people avoid lower body
training. In addition, a lack of movement proficiency leads people to believe
that if they train these patterns heavily they’ll likely get injured. And last
but not least, these patterns induce a fair amount of pain when trained with
a full ROM. Multijoint movements are globally demanding patterns, using
high-energy fuel sources such as phosphocreatine, and their effects on the
muscular system and the cardiorespiratory system are obvious and felt by
anyone attempting them. With that said, recovery between sets should be
longer (anywhere between two and four minutes) in order to replace high-
energy phosphates and have the ability to reproduce similar levels of output,
but this isn’t common knowledge for the average gym-goer, who doesn’t have
a baseline understanding of bioenergetics.

While casual exercisers certainly find machines more accessible, they would
likely have more success if they first learned the core lifts. (Hiring a qualified
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coach would be a great place to start.) This would then allow them to focus
more on movements like the front squat and RDL variations as the mainstay
in their training, followed by supplemental work, which could include the
use of machines to support their goals while improving potential imbalances.
A great training plan will use healthy doses of assistance exercises such as
single-joint movements to improve muscular asymmetries, induce muscular
hypertrophy, and balance the demand on the nervous system. (Multijoint
movements are much more demanding on the central nervous system [CNS]
than single-joint exercises.) Conversely, multijoint patterns like the front
squat and RDL are important, but even these variations have their effective
doses, and simply doing more will not lead to better results.

Prioritizing only multijoint movements such as squats and hip hinges can
be counterproductive if volume and frequency are not managed as well—
too much of a good thing can certainly have the reverse effect and lead to
overtraining or an overuse injury, and because multijoint movements are more
demanding on the body, there is more chance of breakdown. For example, if
your only lower limb training comes by way of the front squat and RDL, both
patterns are bilateral, meaning we are asking both legs to work in conjunction
with one another, while other muscles are working isometrically to stabilize
when these patterns are being performed. While bilateral work is a huge
part of the training equation, unilateral work is equally important. Unilateral
exercises such as the lunge, single-leg RDL, and split squat variations will be
keystone assistance exercises to help improve muscular imbalance, induce
muscular hypertrophy, and give you the power to perform higher volumes of
work in a given session with less overall cost on the CNS. This will allow you
to train optimally and improve your weakest muscle groups with less chance
of overtraining.

Lower limb training is arguably the single most important aspect of a
training plan because it sets the stage (and foundation) for all other aspects
of training to be built on. One key tenet to understand in developing lower
limb training plans is that while the foundational patterns of squatting,
lunging, and hinging are intrinsically great patterns, the dose and frequency
should be properly managed: More is not better; better is better. As previously
mentioned, it’s important to understand how to supplement your training with
smaller, single-joint exercises or functional resistance machines that, when
used appropriately, will have a profound effect on hypertrophic adaptations
(muscle growth) as well as strength endurance qualities. Another key tenet
is allowing for proper recovery between sessions. It is vital to understand
the cost of multijoint movements in terms of fatigue on the CNS. Overall,
when lower body training is effectively managed, you can expect to see gains
in strength from a variety of standpoints (maximal strength and strength
endurance) and even in hormone production.
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Chapter 1

Meet the
Muscles

A basic understanding of how the musculature of the lower body works
and functions is paramount to effectively programming lower limb
exercises in a diverse and balanced way. A deeper understanding of the
basic anatomy will allow you to better analyze limitations and imbalances,
will help you avoid overuse injuries, and can help you design programs
that will expedite recovery after higher-threshold training sessions.

This chapter will cover the basics of primary and secondary movers—
the musculature that is responsible for driving human movement. Though
this text will not delve as deeply as an anatomy text, I want to provide the
“basics” so you are able to identify limitations while also understanding
better how to strategically target different muscle groups. For instance,
it’s not uncommon for hip shifts to present when maximal loads are used
with a movement such as a squat variation. Hip shifts are quite common
with bilateral movements such as the squat and occur when the hips shift
laterally during the concentric phase of the squat pattern. Although it’s
nearly impossible to eliminate all muscular imbalances, you can assume
that with bilateral training these imbalances will only be exacerbated.
Instead, we look to unilateral exercises to provide the basis for improving
current limitations. As aresult, the level of hip shift that may present with
maximal loads in the squat can be decreased, but more importantly, the
level of strength in agonist and antagonist muscle groups can be improved,
which directly correlates to improving muscle size.

QUADRICEPS

Since the quadriceps are located at the front of the body, this compels
many people to dedicate a fair amount of time to their development,
just as people often prioritize their chest training over their upper
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Vastus

intermedius
(beneath the
rectus femoris)

Rectus femoris

Vastus lateralis

back. While there are benefits to having strong and massive quadriceps,
from a health and longevity standpoint, development of the posterior
musculature presents many benefits over spending your time focusing
solely on the quadriceps. (We'll spend a fair amount of time developing
the reasoning behind this later in chapter 6 when hip-dominant exercises
are discussed.) However, understanding the anatomical makeup of the
quadriceps is important so you can accurately assess which aspects of
your quadriceps will need the most attention; this will allow you to make
better decisions with regard to exercise selection.

The quadriceps femoris, located in the anterior (extensor) compartment
of the thigh, is made up of four parts—rectus femoris, vastus lateralis,
vastus medialis, and vastus intermedius (see figure 1.1). The quadriceps
muscle covers the majority of the anterior surface and the sides of the
thigh. The rectus femoris, the only part of the quadriceps that crosses
the hip joint and therefore plays a role in both knee and hip flexion, is
located in the middle of the anterior compartment of the thigh. The
rectus femoris is superficial, covering the vastus intermedius. In addition,
the rectus femoris also covers the superior-medial portion of both the
vastus lateralis and vastus medialis. In Latin, the word rectus means
“straight,” and the rectus femoris is named for its anatomical position:
running straight down the center of the anterior compartment of the
thigh. It originates from the anterior
inferior iliac spine and from the superior
edge of the acetabulum.

The three vastus portions of the
quadriceps lie deep under the rectus
femoris, originate from the body of the
femur, and span the trochanters to the
condyles. The vastus lateralis, located on
the lateral (outer) portion of the thigh,
away from the midline of the body,
originates from the greater trochanter
and linea aspera of the femur. The
vastus medialis, located on the medial
(inner) portion of the thigh, closest to
the midline of the body, originates from
the linea aspera of the femur. Lastly, the
vastus intermedius is located deep to
the rectus femoris muscle, between the
vastus medialis and vastus lateralis, and
originates from the anterior and lateral
surfaces of the femur. The four parts of

Vastus
medialis

Figure 1.1 The quadriceps muscles. the quadriceps merge together at their
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distal ends to form the quadriceps tendon at the patella and attach to
the tibial tuberosity via the patellar ligament.

All four quadriceps muscle parts are innervated by the femoral
nerve and are responsible for extending the leg at the knee joint. Only
the rectus femoris plays an additional role in flexing the thigh at the
hip joint. The collective action of the quadriceps muscle parts makes
them all important knee extensors and therefore paramount in daily
activities such as walking, running, jumping, cycling, and even squatting
and lunging. The additional role of the rectus femoris—assisting the
iliopsoas in hip flexion—is important not only for performance but also
for everyday activities. The rectus femoris is active during two distinct
phases of the gait (walking) cycle. In the first phase the rectus femoris
is important during the loading phase when all four muscle parts act
eccentrically at the knee during load-bearing activities such as walking
or running. During the swing phase of the walking or running cycle,
the rectus femoris plays a key role, acting as a hip flexor to propel the
trailing leg forward into the swing phase for the following step. During
activities such as walking, all four quadriceps parts (as well as ligaments
and tendons) are responsible for stabilizing the patella and keeping it in
place. If the patella moves out of place during activities such as walking,
it is commonly referred to as patella tracking disorder. This can occur
by either lateral or medial displacement of the patella.

When we'’re considering direct training of the quadriceps, it is
important to know that the quads will respond well to many rep ranges
and frequencies of training because their muscle fiber makeup is mixed.
Certain areas of the quadriceps, such as the vastus intermedius, are
composed of more fast-twitch muscle fiber. This makes the case that in
order to effectively train the quadriceps, one should use rep ranges that
satisfy multiple special strengths, such as submaximal strength ranges of
three- to six-rep max, traditional hypertrophy ranges of 6- to 12-rep max,
and a strength endurance range of 15 or more repetitions. Common staple
exercises to train the quadriceps are lunge and split squat variations,
as well as bigger bilateral movements like the front squat or Anderson
squat variations, which will be highlighted in chapter 5.

Understanding the function and anatomy of the quadriceps is a great
place to start for program design and for those who may be lacking
strength or symmetry (or both) in the quadriceps. This will allow you
to make progressive improvements to your quadriceps in a 12- to 16-
week time frame. Furthermore, having a grasp on optimal programming
specific to quadriceps is important not only for aesthetics but for everyday
function because quadriceps strength can be directly linked to knee
health. (Knee injury is common with endurance activities such as jogging
that many use as their primary means of training.)
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HAMSTRINGS

The three muscles of the posterior (flexor) compartment of the thigh,
known as the hamstrings, are the semitendinosus, semimembranosus,
and biceps femoris (see figure 1.2). The hamstrings get their name
because their elongated tendons are stringlike. The three hamstring
muscles play an important role in the actions of hip extension and knee
flexion. The biceps femoris is a unique muscle of the hamstring group
because it has two heads (long and short). The long and short head of the
biceps femoris have different sites of origin but do have the same insertion
point. The long head of the biceps femoris is more superficial compared
to the short head; if you looked at the muscles from a posterior view, the
short head would be mostly blocked from view. The short head of the
biceps femoris originates at the linea aspera of the femur (lower down
the leg than other hamstring muscles). For this reason, it is sometimes
not included as part of the hamstring group since originating at the
ischial tuberosity is considered a defining characteristic of the hamstring
group. Furthermore, due to its site of origin, the short head of the biceps
femoris only crosses the knee joint and therefore plays a role only in knee
flexion and not in hip extension. It is important to note that the short
head of the biceps femoris can be completely absent in some individuals.

The hamstrings flex the knee joint and extend the thigh to the back
side of the body. They are used in walking, sprinting, and many other
movements. All the hamstring muscles, with the exception of the short
head of the biceps femoris, have their origin
(where their tendons attach to bone) at the
ischial tuberosity of the hip. As previously
mentioned, the short head of the biceps
femoris actually originates further down the
leg, on the linea aspera of the femur. The most
medial muscle, the semimembranosus,
inserts on the medial condyle of the tibia
bone. The semitendinosus inserts on the
superior part of the medial tibia. The most
lateral hamstring, the biceps femoris, inserts

Biceps on the lateral side of the fibula and attaches

(shorthead) to the superior part of the lateral tibia. An

Biceps important anatomical landmark is located in

_ Ef’o":,gr;fead) the posterior portion of the knee and is called
Semimembranosus cut and the popliteal fossa. This landmark is a
Semitendinosus "MV diamond-shaped space formed by the

Figure 1.2 The hamstring tendons of the biceps femoris muscle, which

muscles. create the lateral border, and the tendons of
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the semimembranosus and semitendinosus, which create the medial
border. Lastly, the semitendinosus, semimembranosus, and the long head
of the biceps femoris are all innervated by the tibial branch of the sciatic
nerve, whereas the short head of the biceps femoris is innervated by the
common fibular branch of the sciatic nerve.

The hamstrings play a crucial role in many daily activities such as
walking, running, and jumping and in controlling some movement in
the glutes. The muscles that make up the hamstrings are known as
biarticular muscles because they cross and influence movement at
two joints: the hip and the knee joints. Biarticular muscles are typically
found in the upper and lower extremities. Let’s briefly look at the actions
of each hamstring muscle. First, the long head and short head of the
biceps femoris have similar but slightly different actions. The long head
is responsible for flexion of the knee, extension of the hip, and lateral
rotation of the lower leg, and it can also assist in lateral rotation of the
thigh when the hip is extended. On the other hand, the short head of the
biceps femoris (which has a different origin than all the other hamstring
muscles) is responsible for flexion of the knee as well as lateral rotation
of the lower leg when the knee is slightly flexed. The main actions of
the semitendinosus muscle (which receives its name due to having a
long tendon of insertion) are knee flexion, hip extension, and medial
rotation of the lower leg when the knee is flexed. The semitendinosus
also plays a small role in medial rotation of the thigh at the hip joint.
Another important anatomical landmark worth mentioning is the pes
anserinus, which means “goose foot” in Latin—it’s a name that reflects
its resemblance to the foot of a goose. The pes anserinus, a common
area of pain and inflammation, is formed by the attachment of three
muscles in the same location (semitendinosus, sartorius, and gracilis)
proximally on the medial side of the tibia and superficial to the medial
collateral ligament (MCL) of the knee. Lastly, the primary actions of the
semimembranosus are knee flexion, hip extension, and medial rotation
of the thigh and lower leg.

The hamstrings play an important role during the different phases
of walking or running. As mentioned previously, the hamstrings are
primarily involved in hip extension and knee flexion. During walking or
running, the hamstrings also play a key role in eccentrically slowing down
both hip flexion and knee extension before the heel strikes the ground.

The hamstrings are composed of a high degree of fast-twitch muscle
fiber, which will vary based on the genetic makeup of the individual. To
develop the fast-twitch muscle fiber of the hamstrings, I recommend
training with heavier loads in the three- to six-rep max range. The
hamstrings also respond favorably to true maximal strength work with
singular effort one-rep maxes. Training the hamstrings in submaximal
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strength settings is not common, though, and many stick to standard
hypertrophy schemes in the 8- to 156-rep range, which is a mistake.
Common exercise variations to optimally train the hamstrings are RDL
variations, rack pull deadlift variations, and glute-ham raise variations.

CALVES

The group of seven muscles in the posterior compartment of the lower
leg is commonly referred to as the calves. This group can be further
subdivided into three superficial muscles and four deep muscles. The
gastrocnemius and soleus are the two most dominant muscles and make
up the shape of the calves (see figure 1.3). Both are superficial muscles
and are heavily involved in plantar flexion (pointing the foot downward).
The gastrocnemius is the most superficial and is most prominent in
forming the shape of the posterior compartment of the lower leg. The
gastrocnemius has two heads that originate from the left and right
femoral condyle, respectively, and merge together to form a single muscle
belly that runs down the whole posterior of the lower leg. It combines
with the soleus to form the calcaneal (Achilles) tendon, which inserts
on the calcaneus (heel bone).

The broad and flat soleus muscle is
located beneath the gastrocnemius and
gets its name from its resemblance to
a sole, which is a flat fish. The soleus
originates at the head of the fibula and
medial border of the tibia. Similar to the
gastrocnemius, the soleus also inserts on
the calcaneus via the calcaneal tendon.
Plantaris Both the gastrocnemius and the soleus
are important in plantar flexion and
Gastrocnemius ~ are innervated by the tibial nerve. The
(lateralhead)  gastrocnemius and soleus are commonly
grouped together and referred to by
Soleus anatomists as the triceps surae.

The calves can be isolated by
performing movements involving plantar
flexion (pointing the toes down). The
two major categories of calf exercises are
those that maintain an extended knee
and those that maintain a flexed knee.
The first category includes movements
such as standing calf raises and the
Figure 1.3 The calf muscles. second category includes movements

Gastrocnemius
(medial head)
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such as seated calf raises. Movements with a straight knee (such as the
standing calf raise) will target the gastrocnemius muscle more, and
movements with a bent knee (such as the seated calf raise) will target
the soleus muscle more. However, both variations will target both muscles
to a large degree.

It is worth mentioning that both the gastrocnemius and soleus play an
important role in the skeletal-muscle pump. The term skeletal-muscle
pump refers to certain muscles’ ability to aid in the circulation of blood
through the cardiovascular system. When someone is standing, gravity
tends to pull blood to the periphery of the body (in this case, the lower
leg). When someone is upright but moving, the gastrocnemius and soleus
contract to help push blood back to the heart. The movement of blood
back to the heart is called venous return. The calf muscles help push
blood back to the heart and therefore aid in the heart’s ability to effectively
pump blood throughout the remainder of the body.

Because the calf muscles are composed predominantly of slow-
twitch muscle fiber, they respond well to high-frequency training and
higher-volume sets of 15 or more repetitions. The calves also use the
stretch-shortening cycle. The stretch-shortening cycle is what allows
for an increase in force and power production if a rapid eccentric
countermovement is immediately followed by an explosive concentric
movement. Think of a vertical jump in which there is a rapid eccentric
countermovement; elastic energy is stored within the tendon and can be
immediately released if a quick concentric muscle action follows, thus
increasing force and power for a higher jump. In other words, the calves
have the potential to use the energy created through the eccentric phase
of the exercise variation (e.g., a calf raise) to their advantage. Because of
this, to achieve full benefits when training the calves, it is best to pause
between repetitions to allow the calves to bear the brunt of the work.
Common calf exercises include seated calf raises, single-leg dumbbell calf
raises, and standing calf raises with a barbell in the back rack position
(placed on the mid traps as is done for a high-bar back squat).

GLUTE COMPLEX

The glute complex, located posteriorly to the pelvic girdle at the proximal
end of the femur, is made up of three muscles—the gluteus maximus,
the gluteus medius, and the gluteus minimus (see figure 1.4). The glute
complex plays an important role in movements such as walking, running,
jumping, and many other athletic tasks. Originating at the iliac crest,
sacrum, and coccyx, the gluteus maximus spans the buttocks at about
a 45-degree angle and inserts into the iliotibial tract and the gluteal
tuberosity just below the greater trochanter of the femur. The gluteus
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Gluteus

medius (cut)

Gluteus  maximus, the predominant
medius  huscle in forming the shape of
the buttocks, is not only the

Gluteus largest of the three gluteal
maximus (cut)

muscles but also one of the
Gluteus largest muscles in the body
minimus

overall. As the most superficial
of all three glute complex
?ﬂ:;?n‘iﬁs muscles, the gluteus maximus is
the primary extensor of the hip,

[ I

Figure 1.4 The gluteal muscles. pulling the pelvis backward, in

addition to its role in lateral
rotation of the thigh. The quadrilateral-shaped gluteus maximus covers
the other two muscles of the glute complex except for a small portion of
the gluteus medius—a spot that is a common site for intramuscular
injections. The gluteus medius is a fan-shaped muscle located between
the gluteus maximus and gluteus minimus and is responsible for
abduction and medial rotation of the leg. Both the gluteus medius and
the gluteus minimus originate on the ilium of the hip bone and insert at
the greater trochanter of the femur. Finally, the gluteus minimus is the
smallest and deepest of the glute complex muscles and, like the gluteus
medius, is responsible for abduction and medial rotation of the leg. The
gluteus maximus is innervated by the inferior gluteal nerve, whereas
both the gluteus medius and gluteus minimus are innervated by the
superior gluteal nerve.

The functions of the glutes include extension and abduction, and they
also perform internal and external rotation of the hip joint. The gluteus
maximus supports the extended knee. The glutes respond to a high
amount of slow-twitch fiber muscle like the calves, making the optimal
schemes for training them in the higher ranges (10 or more repetitions).
Staple exercises to train the glutes include the barbell glute bridge, barbell
glute hip thrust, and 45-degree back raise.

Functional anatomy as it relates to lower body training is complex, to
say the least, but this basic information will allow your programming for
lower body—specific training days to be more targeted and thus optimized
in terms of delivery, execution, and long-term effectiveness. While it may
seem that pulling together a list of solid lower body exercises discussed in
this book is simple enough, I'd urge you to first consider your individual
goals, where you're most limited with regard to lower limb development,
and how you can reach your goals while simultaneously achieving health
and longevity.



Chapter 2

Create Better
Balance Through
Movement

It’s no secret that we are living in a society plagued by chronic conditions
such as lower back disorders, generalized front-sided shoulder pain, and
obesity. For many, lower back pain occurs through no fault of their own.
The daily postures of most—that is, sitting in flexion, internal rotation,
and adduction—present many issues for people that only exacerbate
their current issues. Lower back disorders are more connected to these
daily postures than most would suspect. In fact, one study found that
gluteus medius weakness and gluteal muscle tenderness are common
symptoms in people with chronic nonspecific lower back pain (Cooper
et al. 2016). Although this finding is not particularly surprising to most
fitness professionals (I've seen it for the past decade), it gives these
professionals the unique opportunity to profoundly affect their clients’
health and wellness through strength training, particularly training that
focuses on the proper use of quad- versus hip-dominant movements as
well as hip adduction and abduction.

UNDERSTANDING THE BILATERAL VERSUS
UNILATERAL TRAINING DEBATE

In strength and conditioning circles, it is common knowledge that one
needs to have a balance between bilateral movements (e.g., multijoint
movements like squats and deadlifts) and unilateral movements (e.g.,
single-joint movements like lunges). There is no debate there, but a
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commonly asked question is how much of each should make up one’s
training program. First, let’s try to understand the consequences of
taking on only one of these forms as stand-alone training, or engaging
in a program that neglects unilateral movements and focuses more on
their bilateral counterparts. This is a common theme in many training
programs today such as CrossFit or Olympic weightlifting. If the
programming of bilateral movements such as squats and deadlifts makes
up the bulk of your training, there certainly could be positive adaptations
made, but the question is, for how long would these positive adaptations
occur? For most people in this situation, which is common in functional
fitness communities, there will be setbacks due to phenomena such as
bilateral asymmetries and bilateral deficits.

First off, a bilateral asymmetry is a discrepancy in strength between
right and left limbs. Of course, no two limbs are created perfectly equal,
so this makes sense, but too high of doses of bilateral movements will
exacerbate these discrepancies instead of remedying them. A bilateral
deficit occurs when there are asymmetries in force production between
unilateral and bilateral movements (Haff 2016). An easy example of this
would be performing a one-rep max of a split squat variation, taking the
sum of both legs, and comparing that to a bilateral max, such as for a
back squat. While this may not be a reliable test for everyone and involves
high levels of motor control, the point is that trained athletes want to see
some semblance of balance between the right and left limbs. However,
please note that while many well-established coaches have used this
test as a marker of lower body strength symmetry, the reliability of this
test may not be consistent with real-world data. It is possible to have
an athlete test poorly for unilateral strength yet exhibit high levels of
bilateral strength.

At Westside Barbell (WSBB), considered the “strongest gym in the
world,” they follow the 80/20 rule—80 percent of their training volume
is made up of “special exercises’—assistance exercises performed with
dumbbells and unilateral movements—while the other 20 percent comes
from the classic bilateral lifts and their variations (Simmons 2015). You
may be thinking, “How is this the strongest gym in the world when it comes
to the squat, bench press, and deadlift considering they only perform
these variations 20 percent of the time?” The answer is resoundingly
simple—“We use special exercises to build lean-muscle mass, improve
imbalances and lagging muscle-groups, and improve upon our weakest
links—we are only as strong as our weakest link” (Simmons 2015). Of
course, the athletes who train at WSBB are always technicians when it
comes to squatting, pressing, and pulling, so spending the bulk of their
time building where they are weak makes sense, but assistance work is
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still vitally important for the average person while building component
motor patterns with the squat and hinge patterns.

Furthermore, given the physiology of unilateral movements, it makes
sense that we are able to better address limitations and imbalances
with them since we are able to train our lower body in isolation with
less contribution of opposing limbs (most times). Lastly, an important
consideration is the central nervous system (CNS) fatigue that is created
by performing multijoint movements. For instance, if I asked a client to
squat and deadlift for their entire 60-minute training session, not only
would this create tissue damage, but the CNS fatigue could take up to
96 hours to fully recover from. If you do not consider these aspects of
training and only train with movements that result in high levels of CNS
fatigue, your risk of overtraining will be higher. Conversely, if the dose
of multijoint movements is commensurate with the dose of single-joint
assistance exercises within the same session, the demand on the CNS
will be reduced, thus allowing for better recovery between sessions of
both the CNS and the peripheral nervous system.

It’s commonplace to see higher-level athletes pushing their squat and
pulling volume and neglecting the less “sexy” components of training
such as single-joint exercises. This yields a greater chance of creating
compensatory motor patterns that could result in an overuse injury and—
because bilateral movements apply more stress to the CNS—higher levels
of fatigue. The fatigue may manifest with lesser-known symptoms such as
loss of motivation (French 2016). In other words, higher doses of bilateral
movements present many challenges to the CNS and the musculoskeletal
system. Practitioners who prescribe high doses of bilateral movements
frequently are increasing the risk of overtraining among their clients, so
a balance between bilateral and unilateral work must be achieved, with
the latter being prescribed in higher doses than the former to prevent
deleterious effects and to create symmetry in the lower body. This will
also increase the chances of creating synergistic training effects by way
of keeping stress in check.

In short, the balance between bilateral and unilateral movements
is paramount to your success. It’s important to understand that you
can push the volume of unilateral exercises more than you can for
bilateral exercises since the demand on the CNS and the likelihood of
ingraining compensation patterns are lower. With that said, the increase
in anabolic hormones from bilateral movements is greater than from
single-joint exercises, so you would not want to completely disregard
bilateral movements. The key takeaway is applying balance relative
to the individual. As noted, WSBB athletes are masters of the squat
and pull and need more specificity to bring up lagging muscle groups,
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whereas beginners may still need to devote time to simply developing the
motor pattern of their squat and pull. Because the nuances of individual
programming can differ so much from individual to individual, everyone
requires an individualized approach to effective training long term.

ACHIEVING BALANCE THROUGH PROPER
MOVEMENT PATTERNS

It makes sense to devote a significant amount of time to strength training
the regions of the posterior chain such as the glutes, hamstrings, and
spinal erectors when they are underdeveloped (or, for many, simply not
functioning properly), even if you don’t suffer from lower back pain.
This effectively counters many of these issues by bringing people into
more extension, external rotation, and abduction movements, and it
provides a small countermeasure of relief from everyday postures
many find themselves in for hours on end. (A staggering portion of the
population spends the majority of their lives sitting in flexion-based
postures.)

You will notice that this book spends a great deal of time systematically
training the musculature of the posterior regions of the body. This
is because daily postures of most people not only present structural
problems but also create lack of strength in this key musculature, which
allows compensation and faulty motor patterns to be ingrained and causes
an overreliance on vulnerable areas of the body in everyday movement.
For example, due to alack of ability to load the hamstrings when picking
up an object (as a result of weak hamstrings and poor motor control),
that load is then relegated to the lumbar spine, or lower back, with little
contribution from the glutes and hamstrings. Picking up an object without
loading the hamstrings is akin to teaching a client to deadlift without
learning the hip hinge pattern (with proper lumbopelvic rhythm) first.
Together, a better awareness of lumbopelvic rhythm (motor control), the
ability to articulate the hips in a manner that maintains a neutral spine
when picking up an object, and the ability to effectively use the hips to
create a hinge pattern and lock the lumbar spine into a static and stable
position allow better usage of the glutes and hamstrings as prime movers
instead of stabilizers.

In other words, posterior chain development, particularly of the glute
complex and hamstrings, is a critical component of effective lower body
training for health, longevity, performance, and athletics. While we
know that the posterior plays a major role in overall success (whether
in terms of health or performance), this isn’t to say that you should
neglect training the anterior region of the body; quite the contrary.
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Instead, you should have an optimal balance of posterior versus anterior
chain training and choose exercises that fit individual goals, needs, and
anthropometrics (limb length), as well as consistently allow for motor
pattern improvement. (The execution of the hip hinge pattern needs
consistent attention because becoming complacent may put you at risk
of injury.)

While quad-dominant exercises are important and will certainly be
covered in great depth, understanding how strength in the posterior
regions of the body that support both local motion and the hip hinge
pattern plays a key role in lower back integrity is important for any
strength and conditioning professional. A baseline level of knowledge
with regard to hip- and quad-dominant and abduction- and adduction-
dominant movements is the starting point to create more balance
through movement and to strategically include specific movements in
your program design. This will give you the ability to do the following;:

e Assess limatations. Since the human body is not completely
symmetrical, neither is the ratio of strength between limbs. The
ability to identify areas of opportunity for training focus and to
select exercises based on those limitations is important for health
and strength improvement. For instance, if an individual has a one-
rep max front squat that is close to their one-rep max deadlift, that
individual is limited in terms of posterior chain recruitment and
maximal strength. Programming variations can then be included
that address limitations of the musculature that drives hip extension
and hip abduction, which will balance out the ratio of strength
between the posterior and anterior chains of the individual.

e Create balance within program design specific to need. Using
the same example, offsetting the distribution of hip-dominant versus
quad-dominant work in favor of the former will be important.

e Address limitations related to job descriptions. If we know an
individual works a desk job and is sitting for extended periods, it
will make sense to counter these anatomical positions (i.e., more
hip-dominant patterns). The overwhelming majority of individuals
will present common posture maladies. We counter these maladies
with movements that pull people into healthier postures.

Table 2.1 provides examples of what quad-dominant, hip-dominant,
hip adduction, and hip abduction movement patterns look like in terms
of exercise selection to give you a better understanding of what these
terms mean and how they could play out within a training program.
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Table 2.1 Movement Pattern Examples

Quad-

Hip-dominant dominant Hip abduction Hip adduction
Sumo stance Front squat Landmine Adduction
deadlift Goblet squat lateral squat machine
Barbell . Dumbbell Abdug‘rion Bondeq
Romoplon forward lunge machine adduction
deadliff - X-band walk Side-lying

Air squat .
ggr?wgr?i;n Fire hydrant adduction
. Standing hip
deadlift adduction with
Glute bridge a band

PRIORITIZING HIP- VERSUS QUAD-
DOMINANT MOVEMENT PATTERNS

It’s fairly 