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Why Another Book on Abdominal Conditioning?

We all understand why some instruction is necessary when we are learning to drive a car for the first time, or operate a computer, or speak a new language. The same applies to abdominal conditioning, even though we use our bodies every day with no “instruction manual.” If we want to tone our abdominals effectively and receive the benefits of a sturdy low back and optimal posture, we have to teach our deep muscles to work properly. Abs on the Ball is about training the endurance capacity of the stabilizing muscles of the abdomen and back from the inside out. This book will give you the information you need, whatever your level of fitness, to build superb abdominal strength and a healthy back.

Some of the principles introduced here may be new to you. Whether you are a professional athlete, a seasoned fitness buff, or a novice launching into your first workout, it is important to start slowly and carefully with the Fundamental Exercises at the beginning of each practice chapter in order to benefit fully from Abs on the Ball. But before we begin it is worth asking: Why another book on abdominal conditioning? What is wrong with the techniques we learned in the past? And what is so special about working out with a ball?

The Problem with Traditional “Ab Conditioning”

Every time I visit a gym, attend a fitness class, or watch athletes train I see examples of poor technique, unbalanced bodies, and faulty movement patterns, but nowhere is there more misunderstanding than in abdominal training. People perform endless sit-ups and twists of the spine to create perfect “six-pack” abs or to sculpt a narrow waist without realizing that they may be wasting time and energy—never mind that they may also be damaging their low backs.

The link between low-back pain and weak abdominals is finally becoming recognized, and most people who work out now devote at least some of their exercise time to abdominal conditioning. Some even keep records of the number of sit-ups they do on mats or with machines. Why then are so many disappointed with the results? Why is low-back pain or discomfort so common after workouts?

Imagine the spine as a multisegmented flagpole. The long, superficial muscles of the trunk are similar to the guy wires that balance the flagpole. These large muscles, closest to the outside of the body, span greater distances than the deep muscles and allow for larger range-of-motion actions such as arching the back or bending the spine. The small spinal muscles, more internal to the body, support the links between each segment of the pole. These stabilizing muscles, also called core muscles, are the deep muscles of the abdomen and low back that provide stability for the spine. If these deep muscles do not perform effectively the flagpole will become unstable. And most important of all, if these deep muscles do not have the endurance capacity to do their job of supporting the spine, other muscles may be recruited to fill in, performing in ways for which they are not designed.

Old-style methods for abdominal conditioning tend to drill the body in one fixed direction or pattern. But such movements are not very functional: in daily motion our bodies curl forward, extend out, rotate, and bend sideways; our limbs swivel inward and outward, across the midline of the body and away. Traditional exercises strengthen mainly the outer layer of the body—the rectus abdominis, for example, a superficial abdominal muscle that runs vertically down the abdomen. The role of the rectus is to flex the trunk, but this muscle does not directly support the spine in sitting or standing—nor does it directly assist in healing or preventing low-back pain.

Another point of confusion in traditional abs conditioning involves the hip-flexor muscle known as the psoas, a long, strong muscle that originates on the bony parts of the vertebrae of the lower spine, crosses the front of the pelvis, and attaches at the top of the thighbone. This very deep muscle is not usually considered a stabilizing muscle because its role is to connect core to leg, not core to core. It is very strong, however, and can rush to the aid of the abdominals in traditional conditioning exercises. Consider the abs machine that supports your body weight on your forearms and allows your legs to hang freely. As you lift your knees to perform the exercise, the burn you feel is in the hip flexors (including the quadriceps) and in the superficial rectus abdominis muscle, not in the deep abdominals.

The same occurs with standard sit-ups, the number and speed of which is still unfortunately used as a measure of fitness in many sports facilities. Some trainers feel that bending the knees or digging the heels into the mat during sit-ups will disable the psoas, but Stuart McGill, Ph.D., a leading expert on stabilization and low-back disorders, has proved this to be ill founded. He discovered that straight-leg, bent-knee, and heel-on-the-mat sit-ups all involve considerable psoas activation and impose considerable spinal compression. McGill recommends the curl-up over the sit-up. The curl-up is a much smaller movement; keeping the pelvis stable and maintaining the natural curve in the low back, only the upper body is flexed. McGill also favors side-plank or side-bridge exercises over the traditional twisting-of-the-spine exercises for the abdominal obliques. (In side-plank and side-bridge exercises the exerciser is on her side supported by the elbow or hand as she lifts the hips off the mat.) We will learn variations of the side-bridge exercise later in the book.

The basic gist of the above information is this: What results from pinning your feet under a trainer’s hands and curling rapidly upward are strong hip flexors, not strong deep abdominals. Many repetitions with rapid speed can compress the low back and aggravate low-back pain. Strong, shortened hip flexors can drag the low back into an arch. Fast crunches can also pull neck muscles and hunch shoulders, causing neck pain.

Learning from the Latest Research

Experts in the field of rehabilitation have known for a while that a strong abdominal core protects the spine, but until recently they were not completely sure as to how this process works. In his highly accessible book, Spinal Stabilization: The New Science of Back Pain, Rick Jemmett spells out the crucial role that the deepest abdominal muscle has on the spine. The transversus abdominis attaches through the fascia directly onto the spinal column and is thus able to “stabilize individual vertebrae of the lower back, preventing excess sliding and tilting motions.” Jemmett reviews the latest research from Canada, the United States, Japan, and Australia and concludes that various muscles of the spine have different functions. The deepest layer consists of small muscles of the spine and ligaments that steady the spine and act as “position sensors,” supplying the brain with critical information on the position of the joints of the vertebrae. The next layer is the stabilizers—deep muscles of the abdomen (transversus abdominis, internal oblique) and the back (multifidus, quadratus lumborum). Their function is to stabilize the low back and spine and keep them free from pain. Finally, the outer, or superficial, layer consists of large muscles (rectus abdominis, erector spinae, external oblique) that create powerful movements, such as flexing and extending the spine. Movements of the outer layer can be performed safely once the stabilizers provide a strong foundation.

Conventional abdominal- and back-strengthening practices overemphasize the large muscles of the trunk, leaving, as Jemmett writes, “athletes and physio patients physically unprepared for their work or sports activity.”

A research team at the University of Queensland, Austrailia, has garnered a lot of attention lately for its assertion that a person’s ability to locate and hold the deep abdominal connection can result in a notable reduction of low-back pain. The researchers—Carolyn Richardson, Gwendolen Jull, Paul Hodges, and Julie Hides—conclude that if the abdominal wall bulges during a movement it is probable that the deep transversus abdominis has stopped functioning and has lost its “corset-like contraction,” which enhances stability in the pelvis and low back by increasing the stiffness of the lumbar spine and protecting injured segments of the back if they happen to be present. Stiffness of the lumbar spine during exercise does not mean lack of flexibility in the joints but a spine that has potential for full movement while remaining solid and correctly aligned.

Stuart McGill emphasizes building muscular endurance as the most sound approach to stabilizing the low back. To build endurance in the stabilizers he suggests adding isometric contractions (holding a contraction without moving the body) while working with the abdominals activated, or “braced,” and the body in neutral spine. (Neutral spine is a position that maintains the natural curves in the spine without flattening or exaggerating them.) Whether working with rehab patients or high-performance athletes, McGill stresses “sparing the spine” and continually “grooving” healthy motor and movement patterns.

This new research is important for trainers and students alike, as there is much crossover between the rehabilitation and fitness worlds. A clear understanding of how our low back and abdominals work is crucial for anyone designing or participating in an exercise program. As this current information spreads throughout the fitness world, more trainers and instructors are teaching the techniques of “bracing,” or “readying,” the abs and “moving from the core.” However, students and trainers alike must make doubly sure that they are targeting the correct muscles. How can the average person or athlete distinguish between a deep and a superficial muscle? What will they feel if the correct connection is made? And once a deep muscle is located and trained, how can it be integrated into a healthy movement pattern?
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deep back muscles

Stuart McGill, Ph.D., and his associates believe that all of the trunk muscles play some role in stabilization, but multifidus and quadratus lumborum have been identified as key back stabilizers.

One of the deepest of the back extensors, the multifidus muscles consist of small bundles that pass from one vertebra to another. Multifidus have been shown to assist the contraction of the transversus abdominis and vice versa. Quadratus lumborum attaches each vertebra of the low back with the ribs and upper rim of the back of the pelvis. When contracted this muscle causes sidebending of the lumbar spine and rib cage.

The Pilates Powerhouse

During the First World War, German-born Joseph H. Pilates (1880–1967) devised a series of exercises to help people overcome injuries and postural problems. The founder of the now-famous Pilates Method of body conditioning did not have access to the research that we have today, but his theories of movement were well ahead of his time. He regarded the abdominal area, in conjunction with the deep spinal muscles, as the center, or “powerhouse,” of the body. He perceived the powerhouse, the “girdle of strength,” as the area between the bottom ribs and the pelvis, the region that connects the abdomen with the low back and buttocks. For Pilates, who studied yoga and Zen meditation as well as Western exercise disciplines, this circular belt of supporting abdominal and spinal muscles was a mental and spiritual center as well as a physical, gravitational one.

One of the fundamental principles behind the acclaimed Pilates Method is that the powerhouse is the center of all movement: the stronger the powerhouse, the more powerful and efficient the movement. So before each Pilates exercise one recruits the core by gently pulling in the navel and engaging the deep centering muscles. (See the sidebar “The Core Stablizing Muscles” on page 9.) The goal is to keep the midsection still and stable while precise movements of the arms and legs are executed. It is important, however, to distinguish between movements of everyday life and conscious movements from the powerhouse. We do not want a chronic tight contraction of the abdominals on a moment-by-moment basis in our days, as this interferes with the pump like downward motion of the diaphragm. Engagement of the core muscles should happen only as part of a workout and fitness regime or before lifting a load, not as a way of life.

The three abdominal muscles—the rectus abdominis, the external and internal obliques, and the transversus abdominis, with the key player being transversus abdominis—work with the spinal muscles (the most important being multifidus and quadratus lumborum) to make up the powerhouse. Pilates practitioners are now also including the pelvic floor in the powerhouse because of the way in which this sling of muscles and ligaments connects through the nervous system to the deep abdominals. Located on the bottom of the pelvis, the pelvic floor is comprised of the muscles used to control the flow of urine and solid waste from the body. Strengthening the muscles of the pelvic floor is important for men and women and will be discussed further in “Abs on the Ball Fundamentals.”

Many in the fitness and rehabilitation worlds believe that working from the powerhouse, or the deep core, is the most effective and safe way to exercise the body. I have seen very favorable results when working with this key principle in mind. This is why I have chosen a Pilates approach to Abs on the Ball, even though some of the exercises presented here are not Pilates-based in origin. The Pilates Method is supported by the latest research in rehabilitation and body conditioning and is highly recommended by doctors, physical therapists, and other practitioners around the world.
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the abdominal muscles

Transversus abdominis is the deepest of the four abdominal muscles. It wraps horizontally around the waist and stabilizes the lumbar spine by narrowing the abdominal wall. This muscle has attracted a lot of attention lately because of its association with the prevention of low-back pain.

Next are the internal and external obliques. These are the natural corset of the body, responsible for sidebending and twisting the spine.

Finally, the long superficial rectus abdominis runs up from the pubic bone to the bottom of the sternum and lower rib cartilages. It is responsible for flexing the trunk, and it does flatten the abdomen.

The Ball As Perfect Partner

Using a Pilates approach is only part of what makes Abs on the Ball so unique. The other element is that you will be using a ball to enhance your workout.

The secret of the ball’s success is its most prominent feature—its spherical shape. Unlike any mat or machine, the ball is a mobile surface. The instability of the ball “jump-starts” dormant muscles, recruiting both deep as well as superficial muscle fibers. Paul Chek, an internationally recognized exercise and spine-care specialist, known for his pioneering work in athletic conditioning using exercise balls, explains how the unsteadiness of the ball threatens the reflexes of the body so that the organism starts to fire the stabilizing muscles “out of absolute necessity.” Stuart McGill found that a curl-up performed on a ball with the feet on the ground virtually doubled the abdominal muscle activation of a curl-up performed on a stable surface. The effort of working on a mobile surface creates a much higher demand on the motor system. An exercise with the ball requires complete focus; even as it builds the abdominal core it also trains deep muscles in the back, hips, legs, and arms.

Utilizing the full range of motion is a much more balanced and useful way to work the abdominals. While working on a round surface you will be focusing on stretching out the abdominals, not just shortening them by barreling through a series of swift and vigorous crunches. You will feel how the lengthening (eccentric) contraction is just as important as the “curling up,” or shortening (concentric), contraction. In fact, the lengthening contraction, where you use the muscles as brakes as you elongate the body carefully back into its starting position on the ball or mat, is more work for the muscles. In some cases we will hold the body in a position without movement, increasing the tension in the muscle without changing its length. This is called an isometric contraction, and it builds the endurance of the muscles.
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