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This is a talk that most of you might find a little different, so I am going to prepare you for it.  It is not your traditional talk or medical talk, but it is looking at a problem that needs to be addressed not just from a medical perspective, but from a functional one and as a physiatrist, which is what I am, my goal is taking care of an injured person is not just evaluating what their medical problem is and come up with a diagnosis and treatment plan, but as important and in parallel, a functional diagnosis and a functional plan so that we can try to achieve if you have a disability, the way to overcome it, or if you have a problem doing a certain task, how do you still do that task without pain?  So as a surgeon recognizes and makes his moves on how to cut people, this is really a functional training program that is as crisp, sharp and defined, has a beginning and an end and a system of learning, as does a surgeon doing surgery, but by no means is this surgery, but it is very specific and that’s what I hope to bring to you, one, a functional way of looking at your problem and dealing with it.  Dealing with a person’s pain, that’s the goal.
#1--Let’s begin.  I would like to do a slide presentation that lasts about 40 minutes.  
#2--You have 58 slides before you and we will follow in that order.  You also have a table of contents that we will go over, and the demonstration that I will provide and you also have four articles, two of them are entitled “Technique Addresses Computer-Related RSI” and two of them are outcomes.  In today’s arena we have to prove that what we do works, so these are evidenced based studies.
#3—So, in all due respect you computer really isn’t out to get you.

#4--When I look at computer related problems, I look at it kind of as an algorithm and if you want you can copy this pneumonic down yourselves, DR SAFEKEY.  First diagnosing the problem, in general there are three to four problems associated with computer use, and ways to reduce pain through rest, medication or with physical therapy or modalities or such, but really the whole process of looking at a functional problem begins with teaching a person how to sit, how to become aware of their muscle tension, how to look at their equipment to make sure they are using it correctly.  That’s not really part of today’s talk because that is pretty much covered in many places; however, we don’t always think of this, if you can teach a person how to move comfortably within their environment then you can begin to really appreciate what kind of equipment are really necessary.  Then you look at technique and how to do something for a longer period of time and practice.  So, if a person comes in, after several weeks of a flare, I kind of look and see where they are on this continuum and just kind of tug them back in and start from that point.
#5-- Let’s talk about four things that have to be overcome in order to arrive at our program.  We had to look at the risk factors inherent in computer work and they are repetition, force, intensity and posture and technique.  So, those are the risk factors of repetitive motion injuries associated with computer use.  
#6-- We then looked at objective ways to measure tissue stress all over the world.  So, we looked at perceived exertion scales, we looked at tissue fluid pressure studies like carpal tunnel studies, shoulder impingement studies, disc pressure studies to see what the positions we can put our body in and how we can move it to continue to maintain the pressure in your tissue under a certain pressure, 30 mm of pressure.  That has been defined as the pressure that if you exceed that you develop changes in that preliminary response tissue.  We looked at tissue oxygenation with a spectroscopy, a scope that measures the amount of oxygen within muscles as a function of blood flow.  We then looked at biofeedback data and generally opened up our textbooks looking at the biomechanics section and looking at length and tension curves.  
#7-- These are some of the tools that I used to come up with a way to recognize the way to move.  We looked at some of the activities that people do that are similar.  We looked at how the pianist plays their piano, how the drummer uses their arms to begin to move rather than just their fingers, using their whole body in a way while they’re sitting at their craft.  We looked at how people play wind instruments and how they position their shoulders and neck so that they can still perform and breathe comfortably.
#8-- And then, we looked at the 12 problems that people have, but I have only listed five here.  The most typical complaint is neck pain, but that’s not what brings people into doctors.  This is what brings people into doctors:  lateral epicondylitis or pain over the extensor tip of the elbow and this is probably the most used diagnosis, but really the least pleasant.  So, it is important to know when a person does not have carpal tunnel so that you can really educate them.  A lot of pain management really requires educating a person, how long a certain problem should take, and what the future kind of is going to be like for them, so they have less stress.  Next comes the notion of technique and when should that begin.  
#9-- This slide is now six years old.  
#10-- As is this article clipping.
Let’s now start to talk about how the body moves, and let’s sort of break it apart and then rebuild it with some research, with some good science, and with pianists, drummers and music people behind us to help guide us.  
#11-- This is a caricature of an old fashioned cable operated trench digger and as you notice all the work takes place here, this is the like the fingers moving the keys, but in order for this to take place, you need a nice foundation that doesn’t necessarily remain static, it moves around, just like when you stand and you have to move, you also need to learn how to sit and move or sway.  You have to learn how to change a lot of the isometric moves, the moves that you move without even contracting, more of a kinetic type move.  You have to think about each of those moves to avoid the risk factors.  You have to then coordinate your shoulders, your elbows and your wrists in order to move those fingers.  If you can learn how to do that in a coordinated way, you begin to distribute the workload to more body areas rather then a lot of repetitive moves, you have busy fingers, and static arm moves that you see when working on a computer.
#12-- We are going to talk about a few of the problems and the reasons behind recommending how to condition yourself on moving a different way.  

#13--Here are some of the most common complaints that people describe.  Neck pain, and when you think about neck pain, you think about sitting.  
There are some interviews on some famous athletes and three were interviewed, one was Tiger Woods, I forget the other two, one was a quarterback and someone else who was quite famous and it was on Larry King and they were asked which is the most important body part in your sport?  Maybe raise your hand and say which is the body part you think is the most important?  Neck, back, leg, hand.  All three said their feet were the most important body part in their sport.  It is really the basis of your foundation and here it may be your feet and your seat since you are sitting down most of the time when working on a computer.  So, how you sit becomes important. 
#14-- We classify sitting in a few different ways, you can either sit upright, reclined or slightly forward and generally for computer work or intensive work it is either a) slightly forward or b) erect.  If you want to sit back that is fine, but then you may end up having shoulder pain.  So, what I am not saying that there is one way to sit, what I am saying is you have to look at the functional goal of sitting and then you have to understand if you sit back, you take the risk of developing shoulder pain, if you sit forward then you may have lower back pain, unless you learn how to balance yourself, but really to take more measure is to move around a bit, its not just one position that we look at, we’re looking for a balance.--#15

#16-- And here, professional people are actually learning how to just sit and learning a functional way to just move their feet and their seat.  They can move their hands and their feet without falling over.  They’re learning how to sit upright; they’re learning how to breathe comfortably without taking too much effort.  So, they are learning functional goals of sitting here even before they practice on a computer.  So, what we are going to do is work from our feet and our seat, up to our neck, then down to our shoulders, elbows, fingers and onto the keyboard.  The demonstration part will be the actual keyboarding technique.
#17--  This is a slide that shows you that you have an option to move your neck.  You can either move it from C5-6, which is typically where we tend to move it.  Or you can move it slightly higher up on a different axis or location where the mastoid is and in doing so the distance your head is from your torso narrows like a lever arm between a 22 pound weight, the distance between your head and your body shortens and that puts less tension on your neck. 
#18--  Here is a test done by Chaffin from Michigan in 1973 and he took seven healthy women and he asked them to simply tilt their head as a function of time and he wanted to measure at what point fatigue or pain started to develop and what he learned very quickly was that as you increase this angle, the time you fatigue sets in earlier. What he recommended was a 15º angle that your neck strays from straight in order to minimize the fatigue.  He also did a study where he took those same subjects and he had them simply reach and as you move your arm further out, the time you fatigue becomes quicker in the shoulder area.  
#20-- These were real simple studies that prove a point.  That basically the recognized range for shoulder movement is under 25º in flexion and about 20º in abduction.  So, this is not to say that you want to position your arms out there, you have the ability though of flexibility to move your arms within that range without experiencing a lot of shoulder fatigue.  You have the ability to move your neck about 15º forward and back without having neck fatigue.  

#21-- Lets move our way on down from sitting, neck, shoulders and now we are going to talk about your elbows.  Now most of the literature you might read says keep your elbows at 90º, but rarely do we really type there.  This is a study is taken right out of a textbook and I’ll make it simple for you, you have a, b and c — those are three angles of the elbow humerus, and both ulna’s.  This is the graph that depicts the biceps moment arm and the angles of the elbow.  Just to make it really quick, you see that b here is where you get the greatest amount of moment arm or the greatest efficiency.  You can lift the most with the least amount of effort.  ‘That corresponds to that angle here, which is not at 90º, in fact it is slightly over.  What this is saying is that you can lift your arms or hold your arms here for a longer period of time than you can here.  And if anybody has ever tried to lift something heavy, you’re going to lift it right here unless it is extremely heavy then you have to use your body to carry it.  So, keeping your elbow at 90º or maybe even more open is probably going to be more comfortable then trying to maintain it at 90º.
#22 – Let’s work our way down now.  Although this is a problem of the elbow, lateral epicondylitis, the problem is really what you do with your wrists and your fingers.  So, this is where the _________ book tells us that in lateral epicondylitis, you have a tear of the extensor carpi radialis muscle.  That model really cannot hold for computer-related problems because typically you’ll find pain over the whole extensor surface, not just the elbow, but it corresponds with the movement of the index finger, little finger.  A lot of times they’ll have non specific wrist pain around the wrist area.  So, let’s see what we can learn from our research.
#23-- Here is the pattern of pain one experiences with lateral epicondylitis on your far left.  This is medial epicondylitis in the middle.  
#24-- Typically you might think that this person whose left hand is resting on their wrist rest and is extending, is the one who may feel pain at the elbow, but also look here at this person’s right thumb at the space bar and look what happens to the remaining fingers.  They try to compensate and they pop up in the air.  What’s happening is a lot of isometric contractions of the extensor muscles going to the little finger.  That is also risk area for developing pain and in fact, if you watch a person when they are not typing you get a lot of understanding of why they may have pain.  They may just sit there and hold their arm for a long time with their wrists up waiting for things to download.  So you need to learn ways of how to position your hands when you are actually not typing as well.
#25-- This is a study entitled “Forearm muscle oxygenation decreases with low levels of voluntary contraction.”  This was done in conjunction with Berkeley and NASA Ames Research Center.  
#26-- What we did was we measured with probes that had the ability to detect oxygen levels in muscle and we placed the probe right over the extensor carpi radialis muscle.  We then had the person isometrically contract the weight with various different weights; and then we randomized the weights so that the person wouldn’t know if it was going to be heavier or lighter and at the function of this weight we then calibrated the amount of oxygen in the muscle.  What this does is send a light probe through the muscle and it detects blood that has no oxygen in it because there is a certain wave length associated with it, comparing it to blood with oxygen.  Then you measure the difference and that’s how you determine how much oxygen is actually in the blood.  
#27-- This is what we found out: that as you increase the contraction force, if you put a heavier weight upon the wrist, the amount of oxygen tends to go down and that proves even at 10 or 15% maximum voluntary contractions.  MVC is defined as your maximum ability to contract a muscle and proportions of that would be smaller and smaller.  Computer work is about 10-15% of your maximum voluntary contraction force, so, you see changes in the oxygen even at lower levels.  
#28-- Now, what was really nice about this study is that we also measured the persons conceived exertion as a function of the contraction force and the amount of oxygen in the muscle.  What we found was that as the amount of oxygen went down because the contraction force went up, perceived exertion by the subject increased.  So, that is valuable, that tells you that if a certain muscle group is in pain when you do a certain activity, you can still teach a person to do the same task, but with a different group of muscles, you have a very smart plan of accomplishing what you want to do.
#29-- We are going to talk about two other problems to help you understand the research and the recommendations of moving and then you will see some of the outcomes and then the demonstration. 

#30 & 31—These slides show you a person can have cubital tunnel or ulnar nerve type problems.  
#32--  If you just bend your elbow like this, it is called the “elbow flexion test” and if a person has cubital tunnel they will develop some tingling in their fingers.  What is happening is, and this was a study done by Dr. Appelberg, he actually injected an acrylic mold into the cubital tunnel of the elbow in a cadaver and found that in the elbow here that once that acrylic mold dries, that the shape of that mold actually gets deformed, it becomes flatter and that contributes to some of the ischemic changes here in the nerve as opposed to the lower one where there is no bend in the elbow.  So, that test you just did is called the “elbow flexion test” and what it does is it provokes a problem in the elbow, just like Phalen’s or reverse Phalen’s sign do for carpal tunnel.
So, how many of you sit at the computer and you may not be doing the elbow flexion test, but when you sit you are actually sitting down and your kind of waiting for things to download with your elbow flexed and your wrist extended and then you might feel that same set of symptoms.  Here you’re doing it because you think it’s okay and here you’re doing it because we know it hurts you because you have that problem.  So, certain movements we know aggravate problems.  
#33-- Now in terms of the ulnar nerve getting entrapped in the elbow, it is not just the nerve here, it can also be here when you are reading a magazine or at nighttime when you sleep you might notice some numbing and tingling in your fingers.  So, this would be the corrective way on your left here, the elbow is straighter.
#34-- This last one is carpal tunnel syndrome.  Typically you’ll see a pain pattern in your lower right side, fingers and volar part of the wrist; it kind of skips the palm.  The other two are de Quervain’s tendinitis and carpometacarpal joint problems.  These are all typical in computer use, but we will talk a little bit about carpal tunnel syndrome.  
#35-- Here it is generally the problem where the nerve gets compressed in the wrist and it is felt to be an ischemic problem that collapses the little arterials that feed the nerve and muscle tissue in there that causes the problem.  
#36-- Well, what happened was, in 1981 a number of doctors in San Diego did some research where they actually put catheters in the carpal canal and they measured the pressures in the wrist as a function of  whether a person had carpal tunnel syndrome or not.  Those people with carpal tunnel syndrome the pressures were quite elevated 20-30.  Those people without carpal tunnel syndrome pressures were in the 5-8 range.  After they had surgery there was much less pressure in the carpal canal.  That was establishing the use of a catheter into a compartment to measure a pressure on some of the physiology around that.  Later doctors put that same catheter in a wrist and then had people start doing functional activity.  

#37-- One such doctor in the east bay did it with people on a keyboard and he put catheters inside the wrist and then he measured these people as a function of wrist angles.  Wrist angles that you might use on a keyboard.  So, what he did was you look at your left side of the slide, top and left bottom, these are both graphs vertical axis is mm of pressure and the horizontal axis is the angle that the wrist makes.  And here is a picture of each.  So, in the top shot, you have the wrist going into extension and flexion and here if the wrist moves in extension the pressure in the carpal canal starts to move up and if you go into extension the same pressure goes up.  Now remember that number 30 mm is what we are really trying to keep the pressure under.  So, as long as you keep the carpal canal’s pressure under 30 mm, you can actually move your wrist about 20º in either direction without ever worrying about high pressures or carpal tunnel syndrome.  The same holds true if you look at ulnar and radial deviation.  Here are the angles, as you move into ulnar deviation again, or radial, if you keep under 30 mm you can move about 10-20º.  So, you don’t really need to keep your wrist straight, in fact no one ever keeps their wrist straight when they type.  You can move it 20º in either direction and you won’t have to worry about developing symptoms of carpal tunnel.  As we will see in a little while, that most people when they type their wrist is slightly extended.
#38-- This last study was a study where a group put a little pressure transducer underneath a keycap.  Then they measured the profile of force that the finger makes when it hits the keycap and what we see here at times zero the finger has not yet hit the keyboard.  Then all of a sudden the fingertips hit the keys and you see a little pressure registered.  When you get to 0.6 N is when you begin to see the switch make force or the data appear on your screen.  However, people don’t just stop there, they keep going ten times the amount of force they need to do to hit the keys.  So, the next important thing is that they only needed to be on the key for 10 milliseconds, but they end up being on the keys for over a hundred milliseconds.  So, we will make use of the fact that you don’t need to be on the keys for a long time and you don’t need such force by teaching you something called the “roll” and you just kind of roll on the keys with one move over a few keys so you begin to start hitting multiple keys with one move because you don’t need to be on the key such a long time or use so much force.
#39-- Here’s an example of someone who has gone through training and you’ll see that they are sitting, there is really no backrest, their angles of their shoulders are under 25º.  Their neck angle is slightly tilted at the mastoid.  Their elbow angle is a little more then 90º.  Their wrists are slightly extended, fingers are curved, they don’t conform to home row “A S D F  J K L ;” because if you put your fingers on a certain row it is harder than just letting them kind of relax.  We will talk a little bit more about that.
#40-- We also looked at some of the work that the pianists do also.  It used to be that a pianist had a very rigid keyboard and they would work with very static arms and very busy fingers.  As time evolved their keyboard expanded and they had to be much more versatile and their whole body began to move.  And you’d see jaws dropping and relaxing and bodies moving and arms moving.  
#41-- Okay, so the pianist went from a very fixed or rigid way of keying and became more fluid.  However, the computer operator used to be fluid when they had the old text messaging, then all of a sudden the keyboard expanded and flattened out and every function became a key and they became very rigid with stiff arms and busy fingers.  So, they did the opposite.
What we are going to try to do is borrow some of the ideas of the pianist and make our keying technique more fluid and get rid of a lot of the tensions in the fingers and the wrists.

Let’s look at some of the outcomes very quickly and then we will go onto the demonstration.  
#43-- You have again four articles in your handout and the last sheet is entitled “outcomes of mouse and keyboard training,” which summarizes a few slides that we have here.

These studies took place on worker’s compensation patients.  All adults who had all underwent appropriate care, were rated and based on their subjective complaints, objective findings, and functional status and they had to be measured pre and post.  What we found in a group of 102 subjects were that their pain levels went from a 4.2 on a scale of 0-10 down to a level of 1.7.  This is if we look at this problem not just as a medical one, but we combine that with looking at it as a functional problem as well and addressing functional issues too.  
#44-- We looked at the typing hours and we saw that they came in typing about 4.2 hours and afterwards they had increased by about one hour.  We found that it took about six months for them to become what we call permanent and stationary or reach maximum medical improvement.  That their pain ratings went to about 85% at minimal categories of pain.  For those people who did not type at all before they came, they were able to type about 3.6 hours afterwards.  So these are good data on a subject of people who have a lot of pain.  Do any of you treat any patients with computer injuries?  Raise your hands.  Okay, so a lot of the people here.  

#45-- We then started doing this in terms of groups because we thought it was valuable not just to have on one injured patient, but in group studies.  And we were able to work with the City of San Jose and train their employees.  So, we have data here on 81 subjects and we found that their pain levels were about at 2.9 before and after at 1.4.  These are people who we didn’t ask if they had a claim or not, they were referred here by their City Chief from each of their positions to come in and take this program.  
#46-- And we had a student at San Jose State who later called each of these subjects up and asked them:

Are you still employing your technique?  91% were.

Is your pain level better, worse or same than it was when we finished the training 



program?  73% felt it was better.


And 63%, their function was better, they felt.

So, even after they completed training, they had functional goals, they had things they could still work on in order to improve.
#47-- This is a study where we looked at seven muscles.  Underneath each of these Velcro straps is a nickel plate and it records the muscle activity in each muscle.  The muscle group to the thumb, to the little finger, to the extensors, the flexors, the biceps, the triceps and the trapezius.   You can’t only measure one muscle, we measured groups of muscles.  

#48-- We also had two certified hand therapists who measured the changes in the range of motion in the shoulders, the elbows and the wrists.  That is who is standing here looking this way and measuring all this data, so we have all this together, both EMGs and range of motion changes before and after training.  
#49-- This is the slide that shows the EMG data, the muscle activity and how it gets changed before and after training.  On your left is distal, the muscle groups of the fingers and on your right is proximal or the neck musculature and red is before training and yellow is after training.  So, in each case you can see the amplitude is decreasing in each group, except in the neck area where you start seeing higher activity.  Well, what we are going to show you is that instead of the fingers and the wrists doing all the work is transferring the work load and letting your shoulders and your elbows navigate your arms and your fingers follow where your arms go.
#50-- The changes in the range of motion were also very interesting.  Here is the shoulder range of motion during keyboarding before and after training.  So, in yellow here is what the shoulder is capable of, it can go from up here all the way back.  The yellow will predict the normal range.  Red is the arch of movement that you see before training, so prior to the training people are typing between 25 and 35º.  That is outside of our range that we already learned is not a good thing.  After training their typing is the green arch, between 10-18º, so they are learning how again to make their posture upright and instead of reaching and working.  Here, they are learning to work closer.  This takes a lot of tension away from the neck area.  On your right, you see that prior to training they are typing between 30-35º and after training their shoulder angle is down to 15º, so we are getting it down to within our recommended ranges.
#51-- Here is a slide that looks at the elbow range of motion during keyboarding before and after training.  In red you see before training people typed between 80-85º, so they are not at 90º, they’re slightly more open.  If zero was straight down, they’re here.  And after the training they are learning to type where levels are normal, again consistent with our literature.  Not much change occurs from pronation to supination that we could detect; however, there is a lot of pronating and supinating that I could show you.
#52-- And here, this slide shows you the wrist angles before training people are typing between 10-23º, so the range is large or should I say larger then it is after training because instead of the wrist going up and down, it is now the elbow moving the whole arm up and down.  So, it takes away some of the exertion of the wrist movements.  And lastly on your right the ulnar and radial deviation has changed.  So, before training people typed with a little bit of ulnar deviation.  Watch yourself when you’re on the mouse today or the keyboard, your wrist will be slightly out.  That contributes to a lot of pain here, here and the back of the shoulder area.  After training they are learning to move between zero and actually towards the radial side, so they’re moving side to side by the shoulder rather then the wrist.  

#53-- In summary, the data that we talked about shows subjects with less pain with same or better function reported during keyboard work after the MKD program.  That their persistence of skill, less pain, and same or better function continues even after 1.3 years.  That their surface EMG decreases distally and increases proximally.  That their joint ranges of motion because all their joints are working, no one particular joint had to exceed an abnormal range or uncomfortable range and all the joints tend to work within their normal range where their muscle resting lengths are pretty much at neutral.  That group programs are effective too.
#54— Here’s an example of me actually training a patient.  A lot of hands on work.

#55, 56-- Now I am going to do a demonstration.  What I want to do is show you pretty much just the keyboard portion of this.  We learned that sitting was as important as anything else.  In fact, it is probably more important when we start to learn keyboarding.  So, we teach people four things about sitting.  We teach them how to find balance, something called tripod sit.  We teach them how to do a pelvic tilt, which is something that you all are probably familiar with.  They learn how to move back and forth on the tailbone learning to control your upper spine by the way you move your pelvis and your tailbone because that’s really the driver of everything up here.  We teach them also something called pelvic rock, which is learning how to move in three dimension and side to side almost as though your tailbone was the apex of a snow cone and your shoulder is drawn up like an oval where the ice is .  If you think this is hard, just watch yourself next time you’re at a concert and you’ll find ___________.  This teaches you how to sway.  And the fourth thing we learn is called pelvic shift, that’s where you learn to bring your feet and your seat closer to where you work.  In fact, you want the upper half to follow your lower half and this brings you closer to what you’re doing.  I am going to introduce this very quickly.
On the keyboard there are three things we learn.  They’re called “drop, beat and roll.”  Dropping is learning how to move up and down, forward – back, from side to side so that your shoulders and elbows do the work rather then your fingers going up and down, forward – back and from side to side.  And you learn how to do it first with one finger and when you teach people to do it with one finger, you’re teaching them how to move from here.  In this program it’s your arms that do the walking rather then your fingers that do the walking.  Many of you that are touch typists are typing with your fingers.  Those of you who hunt and peck, it wouldn’t be much different.  So, up and down, forward and back, side to side is the drop.    
Then under the drop category, we teach people how to be more fluid when they drop.  Teach them how to kind of pole vault onto the keys, so they’re kind of elastic.  What happens is, every time you hit the key you feel it is a lift to you rather than it being kind of painful.  Once you have learned the drop, then you learn the beat.  
Just as you use your drumsticks and your arms move, so too we are going to teach you how to develop a little bit of a rhythm on the keyboard.  When you learn to hit keys or letters in groups.  When you look at letters and you decide it’s going to be a word where I hit the letters in two beats, or three beats or four beats.  So, you are developing a rhythm.  Now, that is different then the beats because the beat you hit the keys slow and then you start picking up speed.  So, these are just the steps involved.  In your articles, the second one is entitled “Technique Addresses Computer-Related RSI.”  They actually have a description of what I am going through with actual words and examples.  So, drop, beat and then the rolling move as I mentioned earlier is where you hit multiple keys with one move so that instead of each move for one key a series of keys is one move.  
So, let’s take the word power.  Originally it would be resting on home row p o w e r.  With the learn of the drop it is p-o-w-e-r.  Then once you get to the roll it becomes po-wer.  Let’s pick the word fewer f-e-w-e-r.  If you then add rolls to it, it’s few-er.  The word mansion is a triple beat man-s-io-n.  So what we are now doing is we’re teaching a person that they have three separate distinct moves.  Basically you keep your shoulders under 25º, use your elbows to do the work.  Your fingers and wrists remain very relaxed.  In fact, I tell people let the air out of your fingers and relax.  Then they learn how to “drop, beat and roll” and actually they begin to key.  It usually takes about two to three hours to transfer this skill to a person and then they have to practice.  It usually takes them about two months to learn more.  But, what you’re doing is you’re memorizing the repetition, the force, the reach and awkward posture that we talked about.  Then you’re staying within the guidelines of the research that we talked about and how to keep your shoulder angles and elbows and wrists.  There is a lot more that goes into special keys and we also cover mousing too.
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