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Without a doubt the most popular subject I’ve covered in the IRONMAN Sportsmedicine column over the past years is the controversy involving abdominal training.  This month I’ll briefly review the previous ab-training discussions and present new material that sheds more light on the subject.  


The June ’89 and May ’90 Sportsmedicine installments featured myths and misconceptions about ab training.  As a prerequisite to any rational discussion of how to train this bodypart, you must have a basic understanding of the related anatomy and biomechanics.  Once you do, then the pathology of harmful exercises and techniques will become quite clear.  


The superficial abdominal muscles are known as the rectus abdominus.  These are the so-called washboard abs that weight trainees are always looking to develop.  The rectus abdominus originates, or attaches, on the sternum, or breastbone, on either side of the torso and inserts into the pubic bone of the pelvis.  These muscles are responsible for spinal flexion, a movement in which the spine flattens and then rounds, as in a crunch-type situp.  


The internal and external oblique muscles, known in the gym simply at “the obliques,” are located along the sides of the waist.  They originate along the ribs there and insert into the top of the pelvis.  Their function, if they act separately, is to rotate the spine in a twisting manner and to flex it laterally, as in a side bend.  If the obliques act together with the rectus abdominus, they flex the spine very powerfully, as in a crunch-type movement---perhaps even more powerfully than does the rectus.  


Note that while both of these sets of muscles cross over the spine, they do not cross over the hip joint.  The importance of this fact will become clear as we get further into the subject.


Another set of muscles that is relevant to this discussion is the iliopsoas group, which consists of the psoas major and the iliacus.  The psoas major originates on the vertebrae and the disks of the lumbar spine, or lower back, and it inserts into the top of the thigh bone just below the hip joint.  The iliacus originates on the front and top of the pelvis and inserts by sharing the psoas major tendon.  Note that these muscles do, in fact, cross over the hip.  


The action of the iliopsoas group is twofold.  Primarily, the psoas major and iliacus are hip flexors, and they come into play, for example, when you do leg raises on the floor, hanging leg raises or kneeups on the end of a bench.  If you stand and lift one knee up toward your chest, you’re performing hip flexion; if you perform Roman chair situps, that’s hip flexion too, as Roman chair situps are nothing more than reverse leg raises.  These are actions of the hip and not the spine.  


As I have discussed in previous columns, the problems involved with flexion occur if the psoas has excess strength or if it has been strained and has become fibrous from the resolution of inflammation or if it simply has undergone adaptive shortening and tightened.  When this happens, the psoas major and iliacus pull the back, or arch it, forward, giving the athlete a swayback appearance.  This posture is very noticeable on athletes who use their hip flexors a lot; for example gymnasts.  


Simply put, the spinal flexors, or abs, cross over the spine and do not cross the hip joint.  They flatten the lower back when they contract, and they also tilt the pelvis backward, which further flattens the back.  The abs do not move the hips.  


The hip flexors pull the knee toward the chest and increase the curve, or arch, in the lower back.  The abs, flex, or flatten, the spine, while the hip flexors extend, or arch, it.  I discussed the problems associated with improper training of these areas in the previously mentioned issues.  Generally speaking, the problems arise when trainees perform exercises that involve hip flexion rather than spinal flexion in their ab routines; for example, regular straight-leg, or noncrunch-type, can lead to various forms of low-back pain, and it can certainly aggravate a disk protrusion problem.  


If you think that you’re doing leg raises to strengthen your abs and that they’re also helping your back, I’m afraid that both your logic and facts are wrong.  I can’t say it strongly enough: Save your back; don’t perform leg raises, period.  


There is really very little that is new in training.  In this column I have for the past years informed IRONMAN readers about which exercises to avoid and why they cause injuries; but while the concepts may be new, the movements are not.  IRONMAN and the Soft Tissue Center are both proud to be the first to present a new piece of information regarding abdominal training.  


At a sportsmedicine conference that I attended in the early 1990’s, John G. Scaringe, DC, of Whittier, California, gave a presentation that focused on true spinal flexor training.  He discussed the work of Vladimir Janda, M.D., a Czech physician who in 1983 discovered a means of bypassing the hip flexor/spinal flexor dilemma.  Scaringe had studied with Janda and was thoroughly familiar with both his concepts and applications.  


Many doctors, including yours truly, have advocated the use of the crunch as a viable alternative to the standard situp and most certainly to all forms of leg raises.  We believe that the crunch involves biomechanically pure spinal flexion and that it is safe and effective.  Even so, there has been some reservation in sportsmedicine circles about this exercise.  


Years ago some well-known physical therapists wrote a book, Muscles:  Testing and Function by Kendall, Kendall and Wadsworth, in which they questioned whether a muscle that crossed only one joint, in this case the psoas major, could be eliminated by placing the body in a passive position to reduce the length of the muscle and thereby reducing its recruitment.  The crunch is usually performed by placing your feet up on a chair, sofa or bench and then doing a partial situp.  Certainly this exercise trains the abs better and aggravates the lower back less that regular situps and leg raises.  According to Kendall, Kendall and Wadsworth, however, while the psoas is recruited less in this position, it does contract somewhat.  Dr. Janda has found a way to get around this.  


As Scaringe explained at the conference, “When we used to perform our situps, what was our typical pattern?  Even as kids we would place our feet under a bed or dresser, and we would pull our feet up under the surface of the bed or dresser [to brace them].  This pattern also activated our quadriceps and then the hip flexors and finally some abdominal [spinal flexor] muscles.  Half of the situp was hip flexor action.  This accounts for the fact some low-back-pain patients would get worse when they began their abdominal exercises.  


“It is common knowledge that most low-back-pain patients need stronger muscles.  If the patient was weak in the abdominal muscles, however, the hip flexors were usually stronger and the patient would rely on the hip flexors even during crunches.  This would aggravate their low-back condition.”  


“This total pattern is even part of walking.  We pull our foot up [dorsi-flexion]; then we extend our knee and flex the hips.  Dr. Janda wanted to get around this problem.  He did it by using what is known as reciprocal inhibition.”


I have discussed reciprocal inhibition in previous Sportsmedicine columns.  In summary, it is the neurological process of one muscle contracting while its opposite muscle relaxes so that the contracting muscle is not working against the other muscle.  The triceps undergoes reciprocal inhibition when you do dumbbell curls, which recruit the biceps; and the biceps undergoes reciprocal inhibition when you do pushdowns, which recruit the triceps.


Scaringe described what we will now call the Janda situp.  “The trainee lays on his or her back as if doing a situp.  The key differences begin at the feet.  Instead of hooking your feet under something to brace them, actually press the balls of your feet against a wall or against the legs of a training partner [as in a calf raise motion].  The first thing that this does is to break the pattern of flexion.  The next step is to push your heels into the floor or table [see Figures 1 and 2].  This is an action of hip extension, and it is the key that allows reciprocal inhibition to shut down, or inhibit, the hip flexor muscles.  Now cross your arms and simply try to roll your shoulders off the ground [as in a beginning trainee crunch}.  


You must keep pressing your toes and your heels down during the entire motion.  This is the difficult part because as soon as you find yourself unable to perform a situp, you will fall back to the hip flexor pattern due to the fact that your abdominal muscles are not as strong as you thought they were.  Keep pressing your toes and heels down.  World-class athletes have difficulty at first with this exercise.”  


Speed skater Eric Flaim demonstrates the Janda situp in the accompanying photos.  He is the ’88 Olympic silver medalist in the 1500-meter event and the All-around World Champion in speed skating for that year.  Currently he holds five American records (having beaten those set by Eric Heiden) and is a team member of Rollerblade, a company that sponsors him in the skating tournaments.  Eric, who will be competing in the ’94 Winter Games, was most impressed with the Janda situp and has included it in his training.  
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Figure 1


      
         Figure 2


Figures 1 and 2 illustrate how a training partner can assist in the performance of this movement.  The partner can feel if the trainee takes the pressure off at the balls of his or her feet.  The partner’s hands can go under the trainees to monitor if the pressure comes off there, and they can also be used as a focal point for the trainee to keep pushing against.  The close-up is a view of the training partner’s hand position, and Figure 3 shows Eric at the highest point necessary for the Janda situp to be effective.  
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Figure 3


To get the full benefit of the Janda situp, you must use good form.  It’s better to perform two good half situps and exercise your abs properly than to do 10 momentum situps that recruit the hip flexors.  So put the ego away on this one.  The best performance I saw on this movement was done by a high hurdler who could do three of them in a row-and he was in extraordinary condition eight weeks prior to the ’92 United States Olympic Trials.  If you can do two or three half crunches like this, you are doing well.  Maintain your strict form and slowly build up the reps.  


It would be unrealistic to expect you do only the Janda situp for your abdominal training, but you should include it in your routine to strengthen a true weak point in the spinal flexors, or abs, without recruiting the hip flexors again.  Use this movement along with standard crunches, cable crunches and medicine ball exercises, and leave the leg raises, hanging leg raises, hanging kneeups, Roman chair situps and twists out of your routine [see “Twisting and the Spine,” Sportsmedicine, July ‘91].  You can train and improve your abs-and keep your lower back healthy while you do it.  
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