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A previous installment of the IRONMAN Sports Medicine Column addressed hack squats and lower-back pain.  This month I take up the potential effect of that exercise on your knees. 


In the previous discussion I detailed the history of the hack squat machine.  Suffice it to say that its evolution produced a unique device that puts you in a fixed position at both end of your body.  Your feet are obviously fixed by the fact that your body is bearing weight.  Your shoulders are fixed not just by the weight but also by a backrest carriage that’s attached to the track by rollers.  Simply stated, the backrest follows a fixed path regardless of who uses the machine and how his or her body is constructed, which can create problems like knee pain. 


In the January ’92 and October ’93 installments of this column I addressed squat techniques that can produce and reduce knee pain.  Knee pain from squats commonly originates between the kneecap (patella) and the thigh bone (femur), an area that’s called the patellofemoral joint.  Health-care practitioners call such pain patellofemoral pain syndrome (PFPS).  A recent discussion with a biomechanics professor brought up the fact that there is little published evidence about knee position during squats and knee pain.  At this point it is empirical.  It is observed on countless occasions by many coaches.  It is simply not published yet. 


PFPS has several causes.  The back side of the patella is lined with articular cartilage that allows it to slide smoothly against the surface of the femur, and the femur has a groove through which the patella slides.  The groove is also lined with articular cartilage.  Sometimes wear and tear, which is called degenerative joint disease or osteoarthritis, roughens the cartilage surfaces, and, when two roughened surfaces glide across each other, pain occurs.  


Some patients have what’s known as a tracking problem with a kneecap.  The kneecap doesn’t move up and down in the groove as normally as it should.  That causes wear and tear and uneven compression of the joint and may cause pain.  There are many causes of patellar tracking problems; however, I don’t have the space to go into detail here.  


There are also other anatomical and pathological causes of knee pain, including differences in lifting techniques.  One key problem is difficult to avoid with hack squats.  When your knees move forward over your toes during the descent, the force is greatly increased in your patellofemoral joints, and that causes increased compression.  If any wear and tear is present, there will be more friction on the surfaces, which can lead to inflammation. 


The hack squat backrest doesn’t allow the trainee to sit farther back, which would reduce the knee angles, torque and pain.  


One way to reduce knee pain on this exercise is to change your foot placement. If your feet are placed more directly underneath you, your knees will move farther forward, which increases the force on the knees and causes pain and wear and tear.  If you place your feet farther forward on the platform, your knees won’t move so far forward, and that, of course, decreases the pressure on your knees. 


Some trainees will say, “But if I move my feet farther forward on the platform, it won’t feel the same in my legs.”  There’s a certain amount of truth to that statement.  For the past nine years in this magazine I’ve addressed the issues of training injuries and how to avoid them and train around them.  Sometimes you have to modify your exercise technique in order to keep performing the exercise.  A modified performance is better than not doing an exercise at all.  That’s the point here.  If you’re having knee pain when you perform hack squats, try moving your feet forward on the platform and initially reduce the weight so you can get used to the new technique.  You may find that it greatly reduces or eliminates your knee pain during hack squats.  If the pain continues, you should stop doing the exercise, and if it still continues, you should see a health-care practitioner, preferably someone with a sportsmedicine certification who’s knowledgeable about weight training. 


Another modification is to keep your feet pointed relatively straight ahead, rather than turning them inward or outward significantly.  That can also change the tracking of the patella and cause knee pain.  Once the tracking changes, that brings on uneven compression and leads to both pain and potential wear and tear degenerative changes.  


Training smart will keep you training hard longer—and bring you the greatest gains possible. 
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