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The Roman-chair sit-up has been a popular exercise for many years.  There are actually two exercises that are called the Roman-chair sit-up.  In one type of chair you’re supported by your forearms and your legs hang free, with your back against a pad on the back of the chair.  From that position you either perform knee-ups, bringing your knees up toward your chest, or straight-leg raises.  


My topic this month is the other type of Roman-chair sit-up -- the one in which you sit on a flat pad with your feet hooked under another pad, without back support.  The exercise is performed by leaning back and then sitting forward, moving from your hips.  Trainees presume this is an exercise, which primarily targets your abdominals.

The standard Roman-chair sit-up is problematic enough if you perform it without rotation.  Although many people believe it’s an abdominal exercise, it primarily works the hip flexors.  If you watch from the side while someone performs the exercise, you’ll see that the spine moves very little and most of the movement occurs at the hip.  The hip flexors allow the hips to bend back, then pull the hips forward; in the case of the Roman-chair sit-up that means the upper body leans back and is then pulled forward.  


The hip flexor group includes the psoas major muscle, the iliacus, the rectus femoris, the tensor fascia lata, the gluteus minimus, the anterior aspect of the gluteus medius and the anterior adductor muscles.  It’s important to know the anatomy so you can fully understand the reasons that this exercise, mistakenly classified as an abdominal movement, can be harmful to your back. 


Your spine is made of bony segments known as vertebrae, each of which has a thick, bony block known as the body of the vertebrae.  The main function of the bodies of the vertebrae is to bear weight.  There are two projections on each vertebra that extend behind it and join to form an arch.  The space in the arch is the spinal canal, and the spinal cord runs through the canal along the vertebrae.  On each vertebra there are also three main projections of bone beyond that area that provide a place for muscle and ligament attachments.  Finally, small facet joints that guide the movement of the spine are located near the arch.  The vertebrae are separated by disks, which are made of layers of dense connective tissue.  In cross section each disk looks like the annular rings of a tree; hence the name annulus fibrosis.  The center of the disk is a semi-fluid-like material known as the nucleus pulposus.  That may seem like a lot of information, but its importance will soon be clear.  


First, let’s look at the effect of too much hip flexor training on the spine. 

The prime hip flexor muscle, the psoas major, originates on, or attaches to, the bodies of the vertebrae in the lower back, the disks between the vertebrae and the bony projections of the vertebrae.  The other part of the prime hip flexor, the iliacus, originates on the floor of the pelvis.  Those two muscles share a tendon and insertion, an attachment at the other end, on the femur or thighbone.  Because they share an insertion tendon, the two muscles together are sometimes referred to as the iliopsoas muscle. 
A common hip-flexion action would be to stand on one leg and raise the other knee toward your chest.  If you’re standing on both feet and the iliopsoas is tight, your thighs can’t move so the end of attachment moves.  The psoas major pulls the spine forward and causes it to arch, particularly in the lower back, while the iliacus causes the pelvis to lean forward, an anterior tilt.  This increases the curve in the lower back and causes weight to be shifted from the thick bodies of the vertebrae to the small facet joints near the arch, which causes inflammation and pain in the facet joints and can lead to wear and tear in the joints.  


The rectus femoris is part of the quadriceps muscle group, but it’s the only one to cross the hip joint as well s the knee joint.  The rectus femoris originates on the front of the pelvis and inserts into the patella, or kneecap.  If the rectus femoris is tight, it causes the pelvis to tilt forward.  The gluteus minimus and gluteus medius attach to the pelvis and insert into the femur and contribute to hip flexion and the anterior tilt of the pelvis.  


Briefly summarized, the hip flexor muscles frequently contribute to lower-back pain by directly increasing the arch of the lower back and by tilting the pelvis forward, which causes the spine to increase its arch.  The small facet joints begin to take on excessive weight and may undergo degenerative changes.  The disks are also placed under abnormal mechanical stress as the curve increases.  


Secondly, lets look at the effect that twisting has on this exercise.

The Roman-chair sit-up is a repetitive hip flexor movement.  Some trainees look to add another dimension by twisting, or rotating, their trunk during the motion.  Unfortunately, rotation of the lower back is a very difficult problem.  The facet joints in the lower back are designed with only 3 to 5 degrees of rotation between vertebrae.  For human beings the majority of spinal rotation occurs in the neck, where the facets are aligned on a different plane of movement.  With only 3 to 5 degrees of rotation for each vertebra in the lower back, the total rotation is 15 to 25 degrees.  If you push the rotation beyond this point, then the annulus fibrosis of the disk becomes overstretched, which produces a shearing effect.  The result may be a weakened disk wall or an actual tear.  More common names for the weakening or tearing of the disk wall include herniation, bulge and protrusion.  Whatever you call it, the problem can suddenly---or gradually---escalate to lower-back pain and pain radiating down your leg.  Once that occurs, you should see a physiatrist, chiropractor, spine orthopedic surgeon or neurologist for evaluation and treatment. 



It’s also important to realize that there are exceptions to every rule.  Readers sometimes say, “I know this guy who can do the exercise you say not to do, and he doesn’t have any pain.”  Those people are simply lucky so far and may not be in the future.  More important, I know that if I have large numbers of people do a particular movement regularly, I can expect most of them to develop a problem.  Those are the people I am concerned about, not the few exceptions. 


Don’t do Roman-chair sit-ups, particularly the twisting variation.  If you do them, you risk injury to your lumbar disks or increasing the load on the facet joints, which may lead to wear and tear, also known as facet arthropathy.  Exercises that target the real abdominal muscles are more effective and produce safer results, including crunch-style sit-ups and pulley crunches.  Some machines reproduce those movements as well.  The abdominal muscles---the rectus abdominus and obliques---do not cross the hip joint, so they’re incapable of producing hip flexion.  In the Roman-chair sit-up they stabilize the pelvis in an isometric contraction so that the hip flexors can contract and work.  


I recommend performing direct hip flexor exercises only if you’re in a sport that truly requires a great deal of hip flexion, such as bicycle racing.  The weightlifters at the Olympic Training Center perform hip flexion exercises, but we don’t know whether hip flexor strength is required to balance the spine when you’re supporting an enormous weight overhead.  If it’s not required, well, at least the Olympic weightlifters have access to instant health care at the OTC.

For the majority of readers, however, your workouts and results will be just as good without twisting Roman-chair sit-ups. 
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