CORE STABILITY TRAINING
The "core" refers to the lower back and abdominal muscles which are the connection between your upper and lower body. If it is springy and weak so will your transference of power from lower body to upper body and vice versa. 

The deep trunk muscles, Transversus Abdominis (TA), multifidus (MF), Internal Oblique (IO), paraspinal, pelvic floor are key to the active support of the lumbar spine. The co-contraction of these muscles produce forces via the "theracolumbar fascia" (TLF) and the "intra-abdominal pressure" (IAP) mechanism which stabilise the lumbar spine, and the paraspinal and MF muscles act directly to resist the forces acting on the lumbar spine. 

It is not just the recruitment of these deep-trunk muscles, but how they are recruited that is important. Hodges and Richardson [1] showed that the co-contraction of the TA and MF muscles occurred prior to any movement of the limbs. This suggests that these muscles anticipate dynamic forces which may act on the lumbar spine and stabilise the area prior to any movement. Hodges and Richardson showed that the timing of co-ordination of these muscles was very significant. 

Abdominal hollowing 

Core-stability training begins with learning to co-contract the TA and MF muscles effectively as this has been identified as key to the lumbar-support mechanism. To perform the TA and MF co-contraction, you must perform the "abdominal hollowing" technique with the spine in the neutral position. Use the following guidelines: 

· Start by lying on your back with knees bent 

· Your lumbar spine should be neither arched up nor flattened against the floor, but aligned normally with a small gap between the floor and your back. This is the "neutral" lumbar position you should learn to achieve 

· Breathe in deeply and relax all your stomach muscles 

· Breathe out and, as you do so, draw your lower abdomen inwards as if your belly button is going back towards the floor. Pilates teachers describe this as "zipping up", as if you are fastening up a tight pair of jeans 

· Hold the contraction for 10 seconds and stay relaxed, allowing yourself to breathe in and out as you hold the tension in your lower stomach area 

· Repeat 5-10 times 

Once you have mastered the abdominal hollowing lying on your back, practice it lying on your front, four-point kneeling, sitting and standing. In each position get your lumbar spine into neutral before you perform the hollowing movement. 

The warm up reminder

Your muscles and nervous system work much more efficiently when warmed up. The warm up consists of two phases: general and movement specific. The general warm up raises your heart rate and pulse above normal and the specific phase moves into the early stages of the exercise movement patterns

Core stability exercises
The latest low back research by Stuart McGill , PhD lists three main exercises for developing an injury resistant lower back: curl up, side bridges and leg and arm extensions. 

PREVENTION AND TREATMENT STRATEGIES FOR ACHILLES INJURY

Achilles injuries are commonly associated with sports that require a lot of running, jumping and change of direction. Excessive twisting or turning of the ankle and foot can result in a rupture or strain. The sports that are most susceptible to Achilles injury include running, walking, cycling, football, basketball and tennis. 

What is an Achilles tendon Injury? 

The Achilles tendon is located at the rear (posterior) of the bottom half of the lower leg and is used to plantar flex the foot, or point the foot downward. This allows a person the run, jump and stand on one's toes. 

The Achilles tendon is the strongest tendon of the body, and able to withstand a 1000 pound force without tearing. Despite this, the Achilles ruptures more frequently than any other tendon because of the tremendous pressures placed on it during competitive sports. 

There are two main types of injuries that affect the Achilles tendon; Achilles Tendonitis and Achilles Tendon Rupture. 

Achilles Tendonitis is simply an inflammation of the tendon, and in most cases is caused by excessive training over an extended period of time. 

Achilles Tendon Rupture , on the other hand, is a tear (or complete snapping) of the tendon, and usually occurs as the result of a sudden or unexpected force. In the case of a complete rupture, the only treatment available is to place the lower leg in a plaster cast for 6 to 8 weeks, or surgery. As both of these treatments are beyond the scope of this newsletter, we'll be focusing the rest of this article on Achilles Tendonitis. 

Causes and Risk Factors 

There are a number of causes and risk factors associated with Achilles Tendonitis. One of the most common causes is simply a lack of conditioning . If the tendon, and muscles that connect to the tendon, have not been trained or conditioned, this can lead to a weakness that may result in an Achilles injury. 

Overtraining is also associated with Achilles Tendonitis. Doing too much, too soon places excessive strain on the Achilles tendon and doesn't allow the tendon enough time to recovery properly. Over time small tears and general degeneration result in a weakening of the tendon, which leads to inflammation and pain. 

Other causes of Achilles injury include a lack of warming up and stretching . Wearing inadequate footwear , running or training on uneven ground , and simply standing on, or in something you're not meant to. Biomechanical problems such as high arched feet or flat feet can also lead to Achilles injuries. 

Protein and Endurance Athletes: Timing it Right

Endurance athletes are all too familiar with the message that carbohydrates are the most important food to eat. Carbohydrates fuel muscles like petrol your car.


Muscle is comprised of many components: connective, nerves, blood capillaries, and muscle cells. All these have a common building block: proteins. There are thousands of proteins in your body with many different structures and functions. The building blocks for these proteins come from our diet.


Protein Turnover

Proteins in your body are continuously degraded and synthesized by processes that require energy. These processes are tightly linked to energy consumption by your whole body. Whole-body protein synthesis represents the combined synthesis rates by all the tissues and organs in your body. 

Nutrition, aging, exercise and other factors can affect protein synthesis in individual tissues while having little effect in others. Accordingly, athletes are concerned with protein synthesis and degradation rate in muscle tissue. Yet how does endurance exercise affect muscle protein turnover? 


Most short-duration exercise, such as sprinting and weightlifting, relies on carbohydrate for fuel. Glycogen, the stored form of carbohydrate in muscle tissue, and blood glucose provide the preferred substrate for chemical energy that fuels muscle power. Although fat and protein also supply fuel for muscles, glycogen is generally the most efficient fuel source for long-duration exercise. 


During prolonged exercise, such as long-distance running or cycling, proteins can be broken down to provide 3 to 5% of the total energy expenditure. When muscle glycogen becomes low, or if initial glycogen stores are low, energy contribution from protein can be up to 10%. 

One way to prevent the breakdown of muscle protein for fuel is to provide adequate carbohydrate. Many endurance athletes think that eating a lot of carbohydrates is enough to protect precious muscle protein. Indeed, insulin, the hormone secreted in response to ingesting carbohydrates, helps protect muscle from protein degradation. Still, insulin alone does not increase protein synthesis. Insulin combined with amino acids is optimal for a positive protein balance. 


How Much Protein? 

For many years the issue of daily protein intake requirements by athletes has been an ongoing controversy. The typical recommendation by most nutritionists corresponds with the Recommended Daily Allowance (RDA): 0.8 grams of protein per kilogram (0.36 g/lb) of body weight per day. 

Because the typical athlete consumption is estimated at 0.7 to 1.6 grams per kilogram (0.3 to 0.7g/lb) per day, exercise physiologists generally do not consider protein supplementation for the average athlete justified. However, several studies suggest that athletes should consume more than the RDA depending on their training demands and overall diet. Several studies have determined that athletes performing low to moderate intensity endurance exercise maintain a nitrogen balance (an indicator that protein intake equals protein degradation) with a protein intake of 0.9 to 1.1 g/kg per day. On the other hand, to maintain nitrogen balance in elite endurance athletes, estimated protein requirements of 1.5 to 1.8 g/kg (0.7 to 0.8 g/lb) per day may be required.

Alternative ways to improve abdominal strength
There have been and I suppose will be many more articles on the subject of developing core strength. This article looks at just a few ideas I have developed to help improve the stability amongst sportsmen and women that have done a reasonable level of stability training. What I have done is try to change the static prone bridge or plank to a more dynamic exercise. The sports that I coach require the players and athletes to have superior stability or dynamic balance while applying force. 

In track and field the rotational forces that the core is exposed too, needs to be developed to such an extent that it will be minimized when running. This also applies to rugby and hockey where running is the major activity, before play takes place. 

I also believe that it is not always possible for athletes or players to get their hands on expensive equipment, so the following will hopefully help with this regard. 

Important to note that the tummy is pulled in and the gluteus muscles squeezed at all times and keep the body still and as straight as possible. 

Heart Monitors as a Tool for Training

Ken Grace provides an overview of the heart rate monitor and how it can be used to assist you with your training. 

The first wireless heart rate monitor (HRM) was introduced in 1983 and since then many improvements have been made e.g. 

· Coded transmission process (from chest strap to watch) to reduce interference with other HRMs 

· Ability to capture large amounts of data 

· Functions to aid with training e.g. high and low ranges for setting training zones 

· Ability to download the captured data onto a computer and then analyse with special software 

The use of an HRM to set exercise intensity is based on sound physiological principals - as the work increases, oxygen consumption (VO2) and heart rate increases in a linear relationship until near maximal intensities. Heart rate is easier to measure than oxygen consumption and the relationship between them has been established, however, there is one critical component - knowing your maximum heart rate. 

They are a good tool for seeing how stress affects the body because as workload goes up heart rate goes up. While heart monitors are not good for predicting, or measuring V02 max they are a great tool for monitoring and measuring aerobic fitness levels below maximum effort. 

Maximum oxygen uptake, or V02 max, is the body's highest ability to use oxygen at the cell level. Scientists and physiologists are constantly studying maximum oxygen uptake and give us numbers in relation to bodyweight of what is good, what is average and what is poor. The higher the V02 max the better the individual is at processing oxygen. So obviously, world class endurance athletes tend to score really high and sedentary people, who have under developed aerobic systems, score really low. As V02 max improves so does the general health and wellness of the individual. 

Stair climbing for lower body strength

The first way to improve lower body strength in stair-workouts is to climb every other step (essentially performing a lunge). Because doing this puts your legs in a mechanical disadvantage, your muscles have to get stronger to overcome this disadvantage. I also have certain athletes climb every three steps to challenge them even further. But this is usually left to very tall athletes or athletes with very long legs. Two steps is usually enough to challenge most anyone. 

For the purpose of strength improvement it is only necessary to do 1 to 5 sets of 1 to 30 repetitions on each leg. You can either alternate or use 1 leg at a time. As your strength improves you can either increase repetitions, resistance (via dumbbells, barbells, weighted vests, sandbags etc.) or speed to challenge yourself further. 

Although I have done 20 flights of stair lunges totaling around 60 repetitions on each leg it is important to remember the goal of the workout - are you trying to improve strength or strength endurance. Strength protocols usually only call for between 1 and 20 repetitions for a few sets. But feel free to experiment as nothing is written in stone. 

One day I decided to see how hard it would be to climb every other step to the 20 th floor. What a workout that was! Is it really strength training in technical terms? No, but if you are able to do this you will have achieved a high level of strength endurance that many athletes will never achieve. 

Another way to do stair lunges is to use diagonal, cross-over and side lunges. The great thing about using these lunges is they address exercising in different planes of motion. Most athletes exercise in straight line forward or what experts call the Sagittal plane. Most athletes have plenty of strength in this plane. It is in the side to side (Frontal plane) and the rotational (Transverse plane) that athletes are weakest in. It is no coincidence that athletes get hurt in these planes. Most ankle injuries occur in the frontal plane and many knee injuries occur in the transverse plane. 

Stair climbing lends itself very well to doing lunges in all planes of motion and can really help athletes improve their strength in all planes of motion to balance out their strengths and weaknesses. In my own experience I have worked for weeks with just doing stair-climbing in frontal and transverse planes and my knees have never felt better. 
Aerobic Water Exercise & Aquatic Therapy - Part 2 

For now, lets move on to some of the more practical ways to use aquatic therapy and deep water exercises. Firstly, what are you going to need? Besides from a pair of bathers and an open expanse of water, the only other thing you need is a float of some sort. There are specially designed float belts and vests that you can buy, but any old life jacket, ski belt or float will do the trick as long as it keeps your head above water. Just make sure it does not interfere with the movement of your arms and legs too much. 

To the right are a number of superb examples of professional floatation devices designed specifically for deep water exercise. The first is a floatation belt (Aqua Jogger) which fits around the waist and connects at the front. This will provide ample buoyancy to keep just about anyone afloat. The second picture, to the right, shows one of the flotation vests which are very similar to a life jacket, except that it provides a greater amount of freedom to move around. 

However, if you do not have access to one of these professional devices, do not panic. For years I simply stuck an old swim float down the front of my bathers, it was not pretty, but it did the trick. You can do the same, an old piece of foam or float tied around your waist will keep your head above the water. 

