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It is time to readdress the issue of abdominal training and its surrounding myths and injury patterns.  Since I presented the subject in the June 1989 IRONMAN, I have received hundreds of letters on that column alone.  I will address those questions as well here.  


Abdominal training usually consists of standard situps, Roman-chair situps, crunches, lying leg raises, kneeups and twists.  Theoretically, these exercises develop the abdominal muscles and strengthen them to better support the lower back.  Trainees generally choose these exercises either because they were instructed by a trainer or they simply mimicked someone they saw in the gym or in a magazine — not through any analytical process or with any clinical consideration.  


The fact is that many of the commonly performed abdominal exercises can hurt your lumbar spine (low back).  Also, many of them simply do not have the effect that gym myths say they do.  


Your true abdominal muscles, the ones that are visually identified as the abs, are superficial muscles known as the rectus abdominus and the oblique muscles.  The rectus abdominus is centrally located and consists of “rows” of muscle.  The obliques, both internal and external, are located on the sides of your waist.  These muscles work together to flex your spine (curl the spine, as in a crunching motion, bringing your shoulders toward your hips).


The other muscle group involved in many so-called abdominal exercises is the hip flexor, including the psoas major, the iliacus and the rectus femoris (part of the quadriceps).  The psoas major is located deep in the lower abdominal cavity, and the iliacus, deep in the floor of the pelvis.  Neither muscle can be seen due to its anatomical position. 


The action of hip flexion is to bring your knee toward your chest—the key difference between it and spinal flexion, in which your abs bring the shoulders toward your hips.  The abs (spinal flexors) do not cross the hip joint; they originate on the sternum and ribs and insert onto the pubic bone and outer edge of the pelvis (iliac crest).  The hip flexors originate on the lumbar vertebrae, lumbar disks and the upper edge of the pelvis and insert into the upper thigh (femur). 


The very thin muscle, the transverse abdominus has received much attention in recent years.  Some research indicates that when the transverse abdominus is active, there is less low back pain.  It is difficult to know if this very thin muscle has this much ability.  The activity of the transverse abdominus may simply be an indicator that all the muscles are working well.  I will write more on this topic in another column.  


The biggest problem with much of traditional “ab training” is that the hip flexors act as spinal extensors.  The contraction of the psoas major (a hip flexor) pulls the lumbar vertebrae forward and causes a swayback, an arch of the lower back.  This is the complete opposite movement of the “crunch” situp, in which the abs (spinal flexors) flatten the normal curved in your spine.  


Hip flexor exercises increase the normal curve in the spine, a problem that will cause low-back pain during workouts as well as everyday activities and may lead to long-term wear and tear.  I discussed long-term changes in the lumbar spine in the October ’89 IRONMAN, in the column titled “Squats and Low-back Pain” (you can find this at softtissuecenter.com).


The next time you watch a gymnastics competition on television, notice the extreme curve in the gymnasts’ lower backs.  This curve comes from all the direct hip flexion they do — nearly one-half of their performance.  At the Soft Tissue Center we have never met a gymnast who didn’t have low-back pain.  This is caused by both the trauma of the high-risk performance and the poor biomechanics of the lumbar spine that developed through their type of training. 


Any movement in which you bring your knees toward your chest is hip flexion.  This includes leg raises, hanging leg raises, kneeups and Roman-chair situps (reverse leg raises).  These exercises primarily activate the psoas major and iliacus, which can’t even be seen.  The only action of the abdominal muscles during a leg raise is a moderate isometric contraction that hold the pelvis still while the hip flexors raise the legs.  Step-by-step analysis will explain and rule out this exercise as a main abdominal developer. 


Leg raises are usually performed in high reps, so the superficial abdominals must hold an isometric contraction during this high-rep set of leg raises.  A prolonged isometric contraction leads to decreased oxygen being supplied to the muscle and also decreased transportation of waste products (i.e., lactic acid) out of the muscle.  These two factors cause the “good burn” that trainees often equate with gains. 


At the same time, however, the hip flexors are lengthening and contracting deep in the abdominal cavity, pulling forward on the lumbar vertebrae and the disks.  The work by the hip flexors leads to muscular fatigue, which leads to the end of the set.  From a combination of the “ab burn” (from isometric contraction) and the hip flexor fatigue (deep in the lower abdomen and not visible), you get the myths of both “lower ab” training and also what constitutes a good ab workout.  The hip flexors perform the overwhelming majority of this exercise when compared to the abdominal muscles.  


The idea that you can train separately your “upper” and “lower” abs is perpetuated by the preceding scenario.  The rectus abdominus and obliques are going to contract during spinal flexion.  No muscle is capable of having a portion of itself contract without the rest of it contracting as well.  If you perform a crunch and feel the upper and lower abs with your hands, you will feel the tension of the contraction in both areas.  If two people have a tug-of-war, it is not possible to feel the tension and pressure on one half of the rope and not the other.  


If you miss the “burn” of leg raises, try the following:   When you perform crunches, try to hold the top, contracted position of the crunch for the length of time that it used to take you to do a set of leg raises (30 to 60 seconds).  This is a much safer approach for your lower back in terms of an isometric exercise for the spinal flexors.  


The various training techniques and their injury patterns that we present to our patients and also to the readers of IRONMAN reveal a most interesting phenomenon.  Many trainees have an emotional attachment to abdominal training, as the abs are often used as an overall visual measure of fitness.  Even though they know that spot reducing is not possible, many trainees cling to this very notion when it comes to their abdominal training.  Consistently, you will see trainees performing leg raises to “get my lower abs into shape.”  Or you will see them doing twists to dispose of bodyfat on the sides of their waist.  These are the same people who scoffed at spot reduction, not rationalizing that for some reason, if they do these exercises, the bodyfat will miraculously go away.  


It is generally accepted through all the appropriate channels of research that spot reduction is not possible —although you will usually lose bodyfat in its greatest deposits at a faster rate.  The distribution of bodyfat is genetically controlled.  The normal male distribution of bodyfat is along the lower abdomen and side of the waist; the normal female distribution is along the hips and thighs.  


If you have performed correct abdominal training, the abs will be there.  If you cannot see your abdominal muscles or if you have an “extra layer” on your lower abdomen or a “spare tire” around the midsection, then you must diet the excess fat off.  That is the cold, hard fact that you may not want to hear---and that is precisely why people make fortunes trying to sell you something that will make you think that there is an easier way.  


The bodybuilder of yesteryear performed situps in high reps, frequently totaling 1,000 reps per day.  Today many bodybuilders only train their abs during the last six weeks before a contest, and abdominal “development” is better than it has ever been---primarily because the bodyfat percentage at today’s contests is much lower than it was 20 years ago.  The abs are more visible.  Marathon runners usually have very visible abs due to their low bodyfat percentages.  


The same idea applies to the twist.  You cannot twist away the fat; it must be dieted away.  The twist has its dangerous component, just as hip flexion exercises do.  The seated twist with a broom stick or dowel across your back may give you much long-standing back pain.  The lumbar spine is designed to move in an extension and flexion pattern, as it does in a crunch or a deadlift.  It is not designed to rotate.  


There are only 5 degrees of rotation between the lumbar vertebrae, totaling 30 degrees of rotation.  The twisting produces a sheering effect on the disk, and it can tear away at the disk’s fibrous covering, leaving it in a weakened state, which is obviously predisposed to injury.  


Much of your other abdominal training targets the obliques.  The oblique muscles are very powerful in spinal flexion movements, such as the crunch.  Physical therapists learned a long time ago that the obliques, working together, have a stronger effect on spinal flexion than on the much smaller mass of the rectus femoris.  


In the June ’89 IRONMAN my column centered around what not to do in abdominal training.  Some readers thought I was expressing a negative attitude, but this was not my intention.  We deal with an injured sample of the population.  Their injuries have common denominators.  My express purpose for this column is to identify and deliver these patterns so that readers of this magazine may avoid the same injuries. 


Trainees should take a little time to learn something about anatomy, physiology and kinesiology (biomechanics).  What you do in the gym will affect your whole body for the rest of your life. Please don’t discover two years from no that what you have done has left you with injuries.  Let your choices of exercises be for the right reasons and not emotionally driven.  Weight training is a wonderful form of exercise for anyone and a habit we want you to keep for a long time. 
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