Swim smarter, not harder

Notes on swim technique for triathletes

Introduction

This note is designed to answer the questions that most swimmers new to triathlon have and to help them get the most out of the coaching available to them.  It concentrates almost entirely on issues of technique.

Reading this note alone is unlikely to make anyone a faster or more efficient swimmer – attempting to improve your stroke without feedback from someone who can actually see what you are doing is very difficult and can very easily result in bad technique being adopted or reinforced.

The key points to note are:

· For most triathletes, time spent on improving swim technique pays gives a better return than time spent swimming up and down a pool as fast as possible.

· You will only improve your technique if you understand what you need to improve about your stroke – most people find that very difficult without feedback from someone else who can see what they are actually doing in the water.

· The initial objective is to swim more efficiently, rather than faster, so that the swimmer can swim the required distance without being completely exhausted.  At least initially, this means relaxing in the water and putting in less effort.

· The most important element of technique is getting the right balance of the body in the water – this means preventing the legs and hips sinking too far below the surface and accepting a lower position in the water for the head and upper body.

· Once balance is achieved, the body can rotate smoothly in the water to allow the recovering arm to move forward clear of the water.

· For novices, a strenuous leg kick wastes effort and usually slows the swimmer down.  Even for many experienced swimmers, a strenuous leg kick does not provide a good return for the energy it uses up. 

The links below will take you through to the relevant section:

Eliminating struggle
Triathlon swimming
Water resistance
Constant improvement
Key elements of technique
· Body position
· Head position
· Body rotation
· Arm recovery
· Hand entry/arm extension
· Catch/pull/push
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Eliminating struggle

When a coach watches a swimmer for the first time, one of the main things they will notice the extent to which the swimmer looks like they are struggling against the water rather than being comfortable swimming in it.  The effort of struggling against the water will make a swimmer exhausted in a very short time and the very act of struggling slows the swimmer down, locking the swimmer into a frustrating vicious circle.

If you are a "struggler", then your main task will be to learn to relax in the water and to discover that you don't have to try harder to go faster.  It can be difficult to accept that sometimes in order to go faster you have to put in less physical effort, but for those that struggle in the water this is true – there is no point in trying harder until the basics of good technique have been mastered.  You will only know for sure that you have reached this stage if there is an experienced person there to tell you – this is something that you cannot reliably work out on your own.  Remember – you are the only person in the pool who cannot see what your stroke looks like.

Triathlon swimming

Triathlon swimming is different to the type of swimming races that most people are exposed to at school.  The emphasis in junior competitive swimming is on covering a relatively short distance as fast as possible – the swimmers who are regarded as "best" are the ones that can power their way through the water the fastest.

In triathlon, the objective is quite different.  The distances are usually much greater and it is important to preserve energy for the rest of the race.  This means that stroke efficiency is the key – anyone who tries to rely on sheer strength and flailing arms will be exhausted well before they get to their bike. Improving stroke technique won't necessarily make you that much faster over a short distance, but you are more likely to stay the distance and if it makes you less tired then that will give major benefits later on in a triathlon.

Improving technique has two aspects:

· Minimising the drag as the body moves through the water (i.e. becoming more streamlined).

· Maximising propulsive force applied to the water for any given expenditure of energy.

For most people new to triathlon (and many who are not), time spent improving their technique will give much better returns than spending hours pounding up and down the pool in an attempt to improve swimming fitness – without good technique, this just teaches you how to exhaust yourself more completely in the first section of a race.

Water resistance

As your body moves forward through the water, the thing that holds you back in the resistance of the water that blocks your way.  As your hand/arm moves backwards through the water as part of the catch/pull/push, the resistance it also encounters water resistance.  This resistance is in the opposite direction and is what pushes the swimmer forward.

It is very important to understand that water resistance is not directly proportional to speed – if the speed of an object through the water doubles, the water resistance increases by much more than two times.  This sounds like bad news – the faster you swim, the more water resistance you create.  This is why gaining even minor streamlining advantages is so important even for very fast swimmers – if you increase effort instead you will get very tired for relatively little increase in speed and, more importantly, if the increased effort means is accompanied by a deterioration in technique, then the swimmer may get slower rather than faster in any case!

However, the other side to the equation is equally important.  The more backward pressure you are able to exert in the catch/pull/push phases of the stroke, the greater the resistance the hand/arm encounters as it pushes back against the water and the more forward momentum you will obtain.  This means that you need to maintain the acceleration of the hand through the water right through into the push phase.  If a swimmer looks to have a great technique but doesn't go very fast then this acceleration is likely to be the element that is lacking.

A very good way of understand this is to just move your hand very slowly through the water – you will feel very little resistance.  If you then try moving your hand through the same distance, but much faster, you should feel significant water resistance – this is the force which, if properly harnessed, will propel you through the water.

Constant improvement

If you are to fulfil your potential as a swimmer, you need to understand that you will never have the perfect technique and that you will need to think about and analyse your swimming constantly – yes, that means all the time.  While the extent to which you work on technique will vary from session to session, there should never be so much as a length when you are not thinking about and trying to improve on some aspect of your stroke.  That is what those swimmers whose strokes you admire do and if you want to be like them you need to do it too.

A word of warning though – don't try to address all of the issues with your stroke on every length – concentrate on one or two at a time.

Key elements of technique

Body position

One of the most important elements to keeping the body streamlined in the water is body position.  The body should be straight and pointing directly in the direction that you are swimming in.  Above all else, the body needs to be level just under or just at the surface.  This means flat in terms of top and bottom of the torso, i.e. the body can still rotate from side to side while remaining level.  The legs should be in line with the rest of the body just below the surface.

If you raise your head or your upper body is too high in the water then the lower part of the body and the legs will sink deeper and cause vastly increased drag.  This is not fine tuning – if you get this wrong you could easily double the amount of water resistance you encounter.

Correct body positioning is perhaps the greatest problem for slower swimmers – get this right and you probably won't be a slower swimmer any more!

Being streamlined is about reducing the profile that your body presents to the water as you swim.  Think what a person would see if they sat at the end of the pool with their head just submerged, watching you swim towards them.  They should see your head, arms and shoulders with perhaps the occasional foot flicking in and out of view –they shouldn't be able to see anything else (especially your lower body or thighs).

Unfortunately, body position is one of the more difficult issues to address.  In order to solve this problem, it is necessary to forget about speed for a while and relax – you won't solve this problem by putting in more physical effort.  The key elements are:

· learn to accept a lower position in the water for the top half of the body – in order to do this you may need to improve your body rotation to facilitate breathing and allow the recovering arm to move forward clear of the water;

· eliminate arm movements that just press downwards to support the chest and head in the water – these are unnecessary (the chest is where the air is so it is naturally buoyant and doesn't need support) and waste a lot of energy – if you want to swim faster, all your effort needs to be reserved for pushing backwards); and

· adopt a gentle leg kick designed to keep the legs at or near the surface with the legs reasonably straight – practice just lying flat in the water with a relaxed movement of the legs to just keep them at the surface (you'll learn what works if you persevere).

Once the basic balance of the body in the water has been achieved, the next step is to eliminate any elements of the stroke that distort that position.  These generally cause sideways movements that result in the body snaking through the water, causing unnecessary drag.  Typical causes of this are:

· the hand crossing over the centre line on or after the hand entry;

· arching the back in an effort to extend the reach before the start of the catch;.

· Keeping the arm straight in the recovery or pull phases; and

· Excessive lateral movement of the legs when kicking

Improving your core stability (i.e. the muscles in the abdomen) will help with this aspect as they will give a firm platform from which you can exert the appropriate forces on the water.  Improving core stability is an extremely important issue for triathletes – learn how to do this properly – its not about getting a six pack by doing lots of crunches.

Head position

This is a slightly controversial subject.  Opinions vary between looking forward with the water breaking on the forehead to looking straight down with the water just lapping over the back of the head.  If the higher head position is used, then care is needed that this doesn't result in the lower body and legs trailing low in the water.  A slightly higher head position is often used in open water swimming in order the help with navigation (particularly if you are drafting) – the extra buoyancy from the wetsuit means that a slightly higher head position in open water is less likely to result in the legs dragging further down in the water.

However high or low the head is in the water, the head should not move from side to side or significantly up and down – when breathing the head should turn to the air (mostly through body rotation) and it should not be necessary to do anything more than rotate the head. 

Body rotation

Ideally the body should rotate to about a 45% angle on each side through each stroke cycle.  This aids the adoption of a streamlined position and in particular allows the recovering arm to move forward entirely out of the water to eliminate the extra water resistance that occurs if any part of the arm recovery operates through pushing against the flow of the water.  Care should be taken to ensure that the roll is even on both sides – it common for swimmers to roll too far over when breathing and then not enough on the other side.  If you rotate too much, you will loose the rhythm of your stroke and probably find it difficult to keep the elbow of your leading arm high enough to make an effective catch.  The hips and upper body should rotate together rather than twisting the back so that the shoulder rotates leaving the hips is a constant position.

Body rotation is normally achieved as a natural part of the stroke without the swimmer having to think about how it is achieved.  There are two ways in which force is applied in the stroke to roll the body – either through the leg kick or through a lateral pressure applied following the catch.  While the timing of the leg kick (see below) should assist, the main force comes from the pull (which is why body rotation is difficult in the catch-up drill, where the pull phase is delayed).

The part of the pull used to initiate the body rotation will depend on how the swimmer times in the entry of the recovering hand relative to the hand:

· if the recovering hand enters just as the lead arm starts the catch, as is often advocated for triathletes, then body rotation must be achieved early in the pull; and 

· if the recovering hand enters as the other arm is mid-way through the pull, as is often advocated for competitive swimmers over shorter distances, then body rotation is achieved later in the pull, immediately before the push phase.

The choice between these different timing approaches will affect the form of the pull used.

The first option is popular amongst triathletes and incorporates a straighter pulling style and an element of glide that can make swimming look almost effortless.

The second option is consistent with the sweeping "s" shaped pull that many competitive swimmers use.  If this timing is adopted then it is important to understand that deliberately exaggerating this element of the stroke (rather than letting it happen naturally) can result in bad technique.  The common mistake is for the hand to move too much across the body midway through the pull to the extent that it actually stops moving backwards relative to the body – this means that the hand is moving forward relative to the water and is therefore acting as a brake at that point instead of propelling the swimmer forward.

Arm recovery

The purpose of the recovery is to get the hand/arm from the end of the push phase of the stroke back into a position to start the next catch/pull, doing so while causing the minimum disruption to the body position.

The object is not to complete the recovery as quickly as possible – at the end of the push, you will be travelling through the water at the highest speed of any part of the stroke cycle and you should be in a very streamlined position with your other arm stretched out in front (stretching with your shoulder rather than by arching your back).  This is the time at which you are likely to experience a sensation of gliding through the water – there is no need to cut this short by starting the next pull too early and/or hurrying the recovery.

The recovery should start as soon as the hand exits the water but should be very relaxed.  The hand should stay close to the body with the recovery being led by the elbow – at the end of the push the elbow is farther forward than the hand and it should stay that way until the hand is about to pass the head.  This means keeping the elbow very high.  The zip drill, in which the hand is drawn up the side of the body (like doing up a zip), is quite close to how the recovery should look in the full stroke.  Once this compact recovery is mastered, you should find that you can swim next to the wall of the pool with your body almost brushing along the side without hitting your hand on the wall during the recovery.

A common stroke problem is where swimmers understand that their hand should recover close to their body but get the elbow position wrong so that the hand leads the recovery.  This means that the swimmer moves the elbow backwards relative to the body as the hand comes forward.

It is possible to swim using a much straighter arm flung out wide in order to achieve the recovery.  This is not suitable for triathlon swimming as it exerts distorting forces on the rest of the body that interfere with body position and cuts the time that the body is able to glide forward in the most streamlined position.

Hand entry/arm extension

Many swimmers have been taught that the hand should enter the water tilted over so that the thumb enters the water first on the basis that this reduces water resistance.  The benefits of this are disputed and there are certainly many swimmers who so distort their hand entry in order to try to achieve this that they actually end up creating extra water resistance.  It is also thought that a thumb first entry contributes to many swimming related shoulder injuries through causing an impingement in the shoulder.

As you stretch your arm forward under the surface, it is important to get the arm straight and pointing directly forward.  Do no let it cross over to the centre line (imagine a line continuing the direction of the spine).  Check the position of the hand entry and extension by swimming with your head up slightly so that you can see forward.  It is vital that you do not try to stretch your hand further forward by arching or bending the spine in any way.  The stretch is achieved by moving the shoulder forward – if you get this right then ideally you should end up with the shoulder extending far enough to touch your ear, without moving the head from the neutral position.

The hand should be facing downwards before moving into a position facing slightly backwards at the start of the catch.  This will help to keep the elbow high – if you let your elbow drop at this point, you will end up leading the catch with the elbow rather than the hand, which will significantly reduce the amount of water you "catch" (because the hand will be moving through the same space that the elbow has just gone through).

Catch/pull/push

The catch is the term used for the way that a swimmer starts the process off moving the hand backwards from the extended position, starting to get propulsion by "catching" the water and pushing it backwards.

In this note, the term "catch" is used to describe the process of getting from the fully extended hand position to the point when the hand/forearm are positioned so that they have sufficient surface area facing backwards behind the swimmer so that significant force can then be exerted on the water at the start of the pull.  The movement in the catch phase can just be sufficient to maintain the position of the hand in the water (so no water resistance is created – this is what coaches mean when they refer to "anchoring" the hand in the water) or can be faster, but the hand/forearm must not just drift down as this will increase water resistance (the swimmer will feel the water pressing on the back of the hand/forearm).

The catch is then followed in one smooth movement by the pull and then the final push before the hand exits the water.  In the pull phase, the hand and forearm, which are already facing backwards are propelled rapidly backwards, engaging the major muscle groups in the back.  In the final push phase the emphasis switches to the extending the arm using the triceps.  The pull and push phases are where the real work is done and all the movements should be calculated to exert real force backwards on the water – the swimmer should be able to feel the pressure on the forearm and hand.  However, without the correct body alignment much of the energy expended will be wasted and if the swimmers does not have sufficient core abdominal strength as a platform from which to apply the pressure on the water then putting too much power put into the pull/push will distort the rest of the stroke.

It can be useful to imagine that there is a ladder stretching forward in front of you about a foot under the water – while still keeping the elbow as high as possible, move the lead hand down to catch a rung of the ladder and then pull yourself forward and over the hand (again, keeping the elbow wide).  You should soon get into the rhythm of pulling yourself forward with each hand in turn.  This means that the hand will move in a fairly straight line backwards, although it may feel as if there is more movement than this as the hand moves more relative to the body as the body rotates.  There is no need to try to create or emphasise an "s" shaped movement of the hand under the water.

From early in the catch to the hand exiting the water, the palm of the hand should be facing backwards to get the maximum propulsion – this is particularly important during the final push back past the hip.

It is important to get the benefit of the full range of movement by ensuring that pressure is continuously applied through into the push element – the hand should not exit the water until the arm is fully extended down to your thigh.  As it reaches the end of the push the hand will decelerate rapidly (as it can't push any further) and will turn slightly so that the little finger exits first as it brushes past the thigh.  As the elbow rises up out of the water the hand will follow it out in a relaxed movement – if the hand exits explosively with lots of splash that indicates that useless effort is being put into the very last part of the push so that the force is directed upwards rather than backwards.  The hand should not pause between the end of the push and the beginning of the recovery – there should be a smooth and relaxed transition from one phase to the other.

There is no need to tightly cup the hand to stop the water flowing between the fingers – in fact that reduces the total surface area exposed to the water and therefore reduces the amount of force that can be applied – a relaxed hand with the fingers slightly apart is preferable.

A common problem is that when breathing the lead arm (e.g. the left arm if the swimmer breathes to the right) drops down too early – this is usually to exert force downwards to raise the head to breathe.  This is unnecessary as the head should turn to the air rather than be raised up and is particularly damaging as half of the propulsive section of the pull is lost (as the swimmer only starts applying force backwards at the normal time as the other arm is poised to enter the water.

If the arm goes too wide during the pull, this is a cause of lateral movement from the hips down causing snaking – in a sprint, this might be compensated for by a more aggressive kick, but in the normal tri stroke this will slow the swimmer down.

Breathing

Breathing takes place by tilting the head to one side as the body rolls to that side in swim cycle and so will take place during the arm recovery on that side.  Note that it should not be necessary to raise the head in order to breath – the bow wave created by the head moving through the water creates a small trough of air in just the right spot to turn the mouth into.  Only one side of the goggles should come out of the water during the breathing process.  If you find yourself looking at the ceiling of the pool when you breathe, you are rotating too far over.

Most swimmers breathe on one side only and once during every stroke cycle.  There is a danger that this results over time in significant imbalances in the stroke that impair stroke efficiency.  One way of guarding against that is to do as much as possible of the steady paced training that you do using bilateral breathing.  Bilateral breathing involves taking a breath every third arm movement instead of every other arm movement – this results in the side you breathe on changing with each breath.  It is also useful to practice wrong-side breathing – it is generally the swimmers that have the most to gain from this who find it the most difficult, but it is worth preserving with (this skill can be useful in open water situation where choppy waves are coming in on the side you normally breathe on).

By far the best approach is to breathe out in a steady, controlled manner for the entire time the mouth is underwater with any remaining air being expelled just before turning the head to breathe in (so that they can breathe in for the entire time that their mouth is clear of the water).  The idea is to maintain a constant positive pressure in the mouth and nose that prevents the water getting in –swimmers will need to restrict the flow of air out of their mouth in order to get sufficient air coming out of the nose and some swimmers may find it best to breathe out only through the nose.  It should not be necessary to hold your breath at any time in the stroke.  Any swimmers who have difficulty with this approach can practice bobbing up and down in the water (not while swimming), breathing in when their head is out of the water and only breathing out when their head is submerged.

Leg kick

The amount of propulsive force generated by leg kick varies from swimmer to swimmer.  However, most swimmers gain only a small proportion of their speed from their leg kick while that kick uses a much higher proportion of the energy that they are expending.  If you've ever done leg kick drills, you are likely to remember how energy sapping they are and how long it takes just to do a single length.

Part of the problem is that any leg kick with a significant spread of the legs means that the legs present a high profile to the water and therefore cause a lot of drag.

The lack of propulsion is hardly surprising.  The legs and feet are not set up to be able to apply direct backwards pressure on the water and the leg action doesn't have the advantage that the arm action has that the recovery phase moves through the air to avoid causing drag in the water.  It is also easy to see that the up and down movement of the legs in the water creates a lot of turbulence/churn in the water that doesn't contribute to forward propulsion.

It is therefore generally better to aim for a relatively compact kick, the main purpose of which is the keep the legs and lower body high in the water to reduce overall drag and to some extent to act as a counter-balance to the arms.  A compact kick should be done with straight legs that flex slightly at the knee on the downstroke.  The ankles should be flexed for a pointed toe – the toe will be less pointed on the upstroke to minimise the resistance through the water (the upstroke is effectively the recovery part of the kick with the downstroke providing both a little propulsion and downward pressure to keep the legs high in the water.

A splashy leg kick has not place in triathlon – its just waste of energy.

It is not necessary for the leg kick to be co-ordinated with the arms.  However, co-ordination can be beneficial and improve the rhythm of the stroke.  Where there is co-ordination, this is most commonly in the form of a two beat or a six beat kick.

A two beat kick is where there are two kicks (i.e. one with each leg) for each cycle of arm movement (i.e. one entry with each hand).  A six beat kick is where there a six kicks per each cycle of arm movement.  If a two or six beat kick is used, it is likely that each hand entry will take place at the same time as a kick of the opposite leg (in order to counter-balance the action of the arm going forward to achieve the hand entry and to help initiate the rotation of the body).  While this co-ordination can be beneficial, it is not uncommon for this to result in a very exaggerated leg kick starting with a very bent knee, particularly associated with the hand entry on the breathing side – this exaggerated kick is to be avoided as it unbalances the stroke and creates excessive drag.

In practice, there isn't such a clear distinction between a two beat kick and a six beat kick as you would expect.  In a six beat kick, there will often be two beats out of the six that are effectively bigger kicks and which take place at the same time in the stroke cycle as the two kicks in a two beat kick.  Equally, some swimmers who prefer a two beat kick will find that the pause between the kicks is too long as the legs are apart at that stage waiting for the next kick (and causing excess drag) – in this case they may just insert a quick little beat with each leg between each main kick (during which the legs are much closer together, minimising drag as well as helping to maintain a higher position in the water), which effectively takes the kick back to a variation of the six beat pattern.

Even the four beat kick which some swimmers develop is usually a variation on the same theme, with two major kicks and two extra ones inserted during one of the pull phases but not the other (i.e. major beat, minor beat, minor beat, major beat, major beat, minor beat etc rather than major beat, minor beat, major beat, minor beat).  Swimmers who have this pattern may want to stick with it, but it is not something that a swimmer would be encouraged to develop.

Drills

Most structured training will involve doing drills.  These are usually specifically designed to over-emphasise certain elements of technique to familiarise you with them before incorporating then into your technique.  Never do drills unless you understand what the purpose of the drill is - if you don't know, ask.  Occasionally, drills are specifically designed to improve the strength in key muscles groups rather than to affect technique.

The Appendix gives a list of the commonly used drills together with an explanation of the drill and what its purpose is.

Swim training

The structuring of swim training sessions is a whole topic in itself and is not dealt with in detail in this note, but the following comments may be useful (swim specific strength training is also outside of the scope of this note as it offers little benefit until swim technique has been improved):

It is very difficult to generalise about how much swim training a triathlete should do, but most devote 20-25% of their training time to swimming.

The type of training will vary depending on the time of year.  From the end of the season until around the end of the year, most triathletes will benefit from focusing as much as possible on stroke improvement.  It is fine for this to take up 100% of swim training time.  This is also the best time to address strength and core stability issues.  After the New Year, the distance and intensity of sessions will increase.  As the race season approaches there will be a further increase in intensity. 

While going to the pool and swimming up and down continuously without feedback can be useful, it is very easy to then settle into a routine in which there is no improvement in technique and performance gains level off (because the body is just trained to swim at a single pace).  For this reason, it is important that any swim training schedule includes both coached swimming where feedback can take place and interval sessions swum faster than intended race pace.  It is a mistake to purely gage your swim training by time in the water – two 30 minute sessions will be better than one 60 minute session as you're most able to concentrate on good technique when you're fresh.  If you get so tired that you aren't able to maintain, or at least strive for, good technique then it's generally better to stop than to slip back into bad habits.

It is debatable whether swim-specific strength training is worthwhile for triathletes.  The distances over which races take place and the need to continue racing after the swim has finished mean that raw speed (and hence muscular strength) is not the issue.  Over-developing the upper body muscle mass will also increase an athlete’s weight, which will have a negative impact on bike and run performance.  In most cases, any extra available training time is better spent in the pool than doing weight training.

However, there are circumstances in which strength training has a place.  Athletes at risk from osteoporosis and age-related loss of muscle mass may find it beneficial.  When normal training is curtailed through illness or injury, swim-specific weight training may help negate some of the adverse effects of the lack of training as well as helping the athlete maintain focus on the goals for the season ahead.  Also there is one particular muscle set (the rotator cuff) that is weak in many individuals and training this muscle may help avoid injury.

The one area of land-based training which will benefit virtually all triathletes is core stability training (which also enhances bike and run performance).

Swim coaching/courses/filming

Swim coaches are interested in helping people improve their swimming generally but are interested in swim technique in particular – that's why they choose to coach.  Do not be afraid to talk to them about your technique and ask for active feedback.  All coaches will have encountered swimmers who are resistant to feedback and they will welcome the chance to help those that appreciate the advice.

You will sometimes find that coaches will ask you do make alterations to your technique that are inconsistent with your understanding of the correct approach.  This will generally be because they are trying to address a particular issue on your stroke and asking you to over-compensate to eliminate this feature.  For example, if your hand entry crosses over the centre line, as coach may ask you to attempt a very wide hand entry – the chances are that in attempting to follow the instructions you will get a hand entry in just about the right place.  Keep an open mind and try out the coach's suggestions.  Sometimes coaches will need to try out a number of different approaches to correcting a problem before they find one that works for you – this may come across as contradictory advice – again try to keep and open mind and if necessary ask the purpose of what the coach is asking you to do.

Even if you get regular coaching at your weekly sessions, you may also benefit from attending a triathlon-specific swim course.  These often take place over a weekend and the course organisers are able plan a progression in the sessions that only works if the sessions are very close together and there is no danger of you missing any part of that progression.  These courses tend to have a very high ratio of coaches to swimmers to allow intensive input.

Courses vary greatly in their cost and effectiveness.  Before committing yourself, see if you can find someone who has been on the course before and can give you a view on how effective it was.

One of the most effective coaching tools is filming a swimmer (both from the poolside and underwater).  Anyone who has not seen footage of their swimming is missing out on the most reliable way of understanding the things they need to do to improve their stroke.  Because others can see you swim and you can't, you really are the last person in the pool to know what you are doing wrong.  A good coach can help you improve your stroke, but hearing about what you're doing is not the same as seeing it.  How much of a shock it is when you see your stroke for the first time depends on the extent that you are currently in denial about what you need to improve.

Many coaching courses will incorporate filming and it is also possible to book specific filming sessions.  Please be aware that filming in most public and club sessions is not possible due to the application of child protection policies.

A couple of final thoughts on the subject of coaching:

· If a very obvious flaw is identified in your stroke, that should be regarded as good news – if you work on that aspect and improve it you will get faster and more efficient.  If you regard the feedback as a personal criticism, then you'll keep on making the same mistake.

· You will not meet a swimmer who has the perfect stroke and who can therefore concentrate solely on improving fitness.  We all need to strive constantly to improve our efficiency – understanding that the learning process never ends ensures that you will continue to improve.

Open water swimming

Open water swimming is inherently more dangerous than pool swimming and should only be undertaken in where appropriate safety cover is available.

It takes a while to become comfortable swimming in open water and at least some experience of open water swimming should be gained before attempting to race in those conditions.

In most cases in the UK, wearing a wetsuit is compulsory for open water competition.  Even when the water is warm enough to make wearing a wetsuit optional, almost all of the competitors will choose to wear a wetsuit either out of comfort or because the extra time taken to remove the wetsuit in the transition area is less than the time saved by the extra speed that a wetsuit provides (this varies from one person to the next, but most people are at least 10% faster).

There are several aspects of open water swimming that take some getting used to:

· The feeling of real cold water on the face – this is a real shock to start with, but put you face in the water as if swimming in a pool and you will get used to it very quickly.

· Wearing a swim cap – this is compulsory in all races (the colour is usually used to identify which wave you should be starting in) and for many training locations.  Wearing the cap helps minimise heat loss through the head and in cold conditions some swimmers with wear two hats or a neoprene swim cap to keep warm.  Opinions vary on whether to wear the goggles over the cap (which helps keep the cap in place) or under it (which helps prevent your goggles getting knocked off in a mass start).  However, if your goggles are over your cap, make sure that the edge of the cap is not under the seal of your goggles, as this will let in the water.

· Murky water – visibility will vary from very good to nil, depending on the conditions.

· Waves/choppiness – this is a real issue for some people the first few times they encounter it, so it is a good idea not to miss open water swim sessions just because the weather is a bit wet and windy.  In theory it helps to be able to breathe on either side so you can breathe on the side away from where the waves are coming from, but few people do this in practice.  In bad conditions a more aggressive technique is likely to work better than a normal stroke.  This generally involves a faster stroke turnover with a reduced glide.

· Mass starts – depending on the race, there can be anything from a couple of dozen people starting with you up to over 2,000.  If you are inexperienced or a weak swimmer, start at the back of the group or off to one side – you do not want to be in front of faster swimmers who may end up swimming over you.

There is a lot of talk of incidents of foul play in the pack, but on most of the occasions that swimmers are impeded this is accidental (although that may not be much of a consolation when it feels like you've been punched in the face or ducked).  If you do end up in a pack of swimmers so that you feel you can't swim properly, take a moment to look around you – you may be just a couple of yards from the side of the group so that you can force your way into clear water.

· Drafting – this may be cheating on the bike but it’s good news in the swim.  The most common form of drafting is to swim immediately behind another swimmer (so that your hands do not quite touch the feet of the swimmer in front.  If you swim too close you will disrupt the stroke of the lead swimmer as well as your own so that you will just reduce the overall speed.  Apparently it’s equally effective if you swim at the side of the lead swimmer (so that your head is of the other swimmer’s hips), but this is more difficult to achieve in practice.  If you doubt the effectiveness of drafting, just think how much easier it is to keep up when training in pool if you set off immediately after the previous swimmer.  

To get the full benefit of drafting, you really need to draft off a swimmer who is slightly faster than you are (if they are too fast you'll get exhausted and blow up, if they are the same speed as you usually swim, they’ll seem too slow and you'll get really frustrated).  Sometimes you'll be lucky and a faster swimmer may pass you, giving you the opportunity to follow on behind - otherwise you may need to risk starting nearer the front or starting off faster than normal to find the right draft.  If you find that you are drafting off a swimmer who is too fast for you, drop off as soon as possible.  

It is generally necessary to keep a close eye on the lead swimmers feet and it will be necessary to either look for them every two to three strokes or swim with a more upright head position so that you can see them all the time.

· Sighting – this is the technical triathlon term for what mere mortals call "looking where you're going".  Most swimmers sight every 5-7 strokes, but you may need to sight more or less frequently depending on how quickly you go off course.  

The method of sighting is down to personal preference, but usually this will by raising the head at the same time as (or just before) the arm on the breathing side is pressing down on the water at the start of the catch (the only time that you can get sufficient downward pressure to lift the head high enough to get a good view).  This will only give you enough time to glimpse forward before the head is lowered again and turned to breathe at the normal time – doing this a couple of times in quick succession will allow you to keep the rhythm of your stroke and slow you down less than switching to head up swimming until you’ve seen where you're going (which also involves more risk of swallowing water).  Some swimmers will even switch to breaststroke to sight – this is fine but does tend to slow them down and disrupt their concentration.  

Navigation is easier if you familiarise yourself with the course beforehand – in some cases it may be useful to note features on the shore or horizon to head for when seeing buoys is difficult (if they are small, placed far apart or simply get obscured by the spray for other swimmers).  It is often OK to follow other swimmers, but be aware that they may not be going in the right direction!

· Swimming straight – few swimmers know how to swim straight without looking.  In a pool all swimmers will subconsciously take visual cues from the line on the bottom of the pool or lane ropes to keep them on course.  Inexperienced open water swimmers can go off course very quickly and if they don't sight, can quite literally go round in circles!  Generally going off course is due to an underlying imbalance in the stroke, so understanding where that imbalance is will help make a correction that will improve the overall stroke.  This is better than just introducing a compensating imbalance into the stroke.

· Distances – even if you're used to swimming a mile or two in a training session, swimming in open water can feel very strange as it just goes on and on with no regular turns every 20 or 25 metres to break it up.  This makes pacing very important.

· Panic – even very experienced pool swimmers can get spooked very easily when they wear a wetsuit and swim in open water for the first time.  If you do feel panicky, just turn onto your back and kick gently until you have calmed down.

There are health hazards to swimming in open water, and it is recommended that you don't swim when you know that you are already unwell.  The incidence of Weil's disease is extremely low, but you may wish to look up the symptoms on the web so that you can mention the possibility of this being the cause if you find that you have to visit your doctor.

Wetsuits

A wetsuit should be made for triathlon – this will mean that it has buoyancy in the right places and in particular has flexible material inserted to minimise the impairment of arm movement.  This means that surfing wetsuits, although generally cheaper, should be avoided.

The most important thing about a wetsuit is that it should fit properly, so it may be worth trying a number of different models to find the one that is right for you.  It should feel a little too tight when on land – the constricted feeling should then disappear when you get into the water.

If you are not a standard size, then rather than struggle into the wrong wetsuit, it may be better to have one made to your measurements – with some manufacturers (generally the ones that make the wetsuits to order anyway) this does not add to the cost.

The reason that wetsuits make swimmers faster is that the buoyancy in the neoprene tends to lift the lower part of the body and legs higher in the water, thus reducing water resistance.  Better swimmers who have good balance in the water benefit from this, but the major gains are made by those swimmers with poor body balance.  Wetsuits vary in the amount of buoyancy they provide and this should be taken into account when choosing a suit – if your legs normally sink like a stone, then go for maximum buoyancy.

Nutrition/Hydration

Traditionally there has been concern about eating and drinking before or during swimming.  The concern is that having food or fluid in your stomach may result in vomiting, which is potentially extremely dangerous while swimming due to the possibility of inhaling water (not to mention how unpopular it would make you with the other swimmers and the pool manager!).  A really hard sessions can make you nauseous at the best of times, so this is a real concern.

If you are unaccustomed to swimming and/or hard exercise then particular care is need.  It is a question of balance, but to begin with it is recommended that you do not swim on a full stomach, eat in hour or so before swimming or drink in the half hour or so before swimming.  Additional care is needed in open water as help tends to be further away if you get into trouble and nausea is more likely to be a problem (even if there are no waves).

As you become more experienced and used to exercise then you may find that you can be more relaxed about this issue.  Particularly if you have to fit a swim session in around other sessions, it may be necessary to eat relatively soon before a swim session, but introduce this cautiously and never eat a full meal just before a swim.  Many experienced swimmers will find that a light snack in the hour or so before a swim is not a problem.

Remaining hydrated during swimming is important.  It is frequently recommended that swimmers should have a drink with them when they swim.  As indicated above, taking on some water during a session should not be a problem for experienced swimmers – this is best achieved by frequent sips rather than occasionally gulps.  This is particularly important if the swim is fitted in before or after other sessions or in other circumstances where dehydration is more likely (such as a really hard or long session or in a pool where the water is warmer than usual).

You will often see triathletes using energy drinks during a swim session.  This is fine if you are in danger of depleting your energy reserves (i.e. glycogen) but is not necessary all the time – if you have a one hour swim session as your only training in day then topping up your energy levels in this way is not likely to be needed (unless you were out the previous day on bike training for an Ironman race).  If you want to know why it is not a good idea to constantly sip on sugary drinks when you don’t need to, ask your dentist.

Eating and drinking after a swim session is generally a good idea to help top up energy reserves, re-hydrate and provide protein to help the body to recover.  While specially formulated recovery products (which provide energy and protein appropriate forms for the body to absorb) can be used, swim sessions are rarely hard/long enough for these to be really necessary.

Please note that the comments in this section are specifically written for adults and do not apply to children.

Illness/injury

The comments in this section are intended to be a substitute for consulting a suitably qualified medical practitioner and should not be relied on as a source of advice for treating or preventing illness or injury.

Swimming is not an impact sport and fortunately does not cause injury problems in the same way as running and lacks the accident danger of cycling.

The element of pool swimming that is most likely to set off pre-existing injury issues is the push-off from the wall.  This is the time when the greatest forces are applied as it is the only time when there is a solid surface to work on.  This may exacerbate back problems and leg injuries.  However, the push-off is not an important part of swim training (particularly if training for open water events) and swim training can be successfully completed without an forceful push-off – the only thing the bear in mind is that if you don’t use a push-off then you may need to swim at the back of the group in your lane in order to avoid impeding the other swimmers.

If you are experiencing back problems then you should consult your doctor, but do not assume that you will be told to avoid swimming – in many cases doctors will approve of gentle exercise that maintains the mobility of the back.

The most common problem encountered when swimming is cramp in the legs or feet.  This is most likely to occur where the swim session follows other strenuous exercise, especially if the swimmer is dehydrated from the earlier session.  Muscle cramp can usually eliminated by stretching out the affected muscle – e.g. if the cramp is in the bottom of the feet, then pulling the toes up should ease of the cramp.  However, the cramp will often return when swimming is resumed so that it may be best to abandon the session and deal with any hydration issue as soon as possible.

In rare cases, a swimmer’s technique can cause injury problems, particularly in the shoulders.  In particular, there have been suggestions that a thumb first entry can cause shoulder problems.  If such problems are exercised, then consult your swim coach to see if technique adjustments can be found that will eliminate this problem.  Also in some cases work strengthening the rotator cuff muscle will help overcome shoulder injury problems (an internet search should easily find some suitable exercises).

Clearly if you are aware that you are already under the weather with a cold or other virus etc then you should consider giving priority to your recovery rather than undertaking any further training (particularly if it is strenuous).

Some swimmers experience skin irritation following swimming.  The chances of this are reduced by showering after swimming and there are specific shower products that are designed to reduce the effects of chlorine.  As well as consulting your doctor, it may be worth trying out different pools as the chemicals used do vary from one pool to another.  These problems are not likely to be experienced after open water swimming so that even a triathlete who cannot swim indoors can still train for at lest part of the year.

See comments in open water swimming section about Weil’s Disease.

Kit/training aids

Goggle selection is really down to personal preference and trial and error as everybody's face is a slightly different size and shape.  However, there are some points worth noting:

· Price in not necessarily an indicator of suitability.

· Always have at least one spare set of goggles (if you're racing you need these with you at the event).

· If you're going to race in open water, it can be useful to have both clear goggles for dull days and shaded goggles for sunny days (particularly for early morning starts when the sun is low on the horizon).

· For open water swimming, goggles with a wide range of vision are helpful.

· Prescription goggles can be obtained as an alternative to wearing contact lenses.

Pull buoys are flotation aids held between the legs to give extra buoyancy.  The extra buoyancy can help to raise the lower half of the body in the same way as a wetsuit.  However, swimmers should use pull buoys habitually in the pool thinking that it's good practice for open water swimming.  Pull buoys are often used during pull only drills – in which case the swimmer should not continue to use the legs as to do so will undermine the purpose of the drill (for most people it is perfectly possible to kick while using a pull buoy).  If swimmers have a kick where the legs splay wide apart, a coach my specify use of a pull buoy for a while to limit the movement of the legs.

Kick boards are a flotation aid that swimmers hold out in front of then when doing kicking drills.  Unfortunately, this encourages the swimmer to keep the head and upper body high in the water in a way that just doesn't happen in the real stroke.  The top half of the body is buoyant enough not to need this help and it is usually far better to do kicking drills without a kick board – this gives a more natural position for the upper body and arms and stops the legs from being forced downwards, slowing the swimmer down and forcing a more aggressive kick to compensate.  If the body is in a more natural position flat in the water then the swimmer can adopt a more efficient and relaxed kick.  In kick drills without a kick board, the head will normally be in the water and occasionally raised or turned for breathing.

Fins (also known as flippers) can be a useful training aid in that they enable a swimmer to get much more positive feedback from changes in their kick – if a swimmer with a generally bad kick uses fins then they really will feel the difference immediately if they try out a new method that works much better for them.  They can them try to reproduce that in their normal swim technique.  Fins also give extra speed that can make it much easier to perform drills where no propulsion is gained from the arms, such as side kicking drills, avoiding that sinking feeling that some swimmers get on those drills.

Paddles are flat plastic devices that are strapped to the hands to increase the surface area available to push against the water with, so generally swimmers swim faster when using them.  However, this does not necessarily mean that using them in training will make you faster in competition (when they are banned).  Due to the increased forces that result from the use of paddles, it is generally more difficult to acquire or retain good technique when using paddles, so they should not form part of the regular routine by anyone who has not yet achieved a reasonable standard.  They are best used for resistance work by swimmers with good technique and fitness.  As paddles will tend to amplify bad technique, they may be used to aid diagnosis of faults in the stroke.  The alternative that generally can be used in public sessions (where paddles are banned) are webbed gloves.

Nose clips should not be necessary if a swimmer is breathing correctly.  However, if a swimmer cannot master the correct regulation of the outflow of air, then a nose clip is a cheap and effective way of ensuring that water doesn't go up the nose.

Baggy shorts are not a good idea for most swimmers – they create a lot drag and even in training they prevent the swimmer from getting the feeling of flowing effortlessly through the water.  A swimmer with good technique could use them as a form of resistance training, but otherwise they are to be avoided.

Lawrence Green

December 2007
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APPENDIX

Remember – drills are only effective if you are doing them correctly.  If you do drills outside of coached training sessions, don't forget the need to get feedback from someone familiar with the drills – otherwise you may be spending valuable training time doing nothing but reinforcing bad technique.

Catch-up

This is a classic, but slightly controversial drill.

It uses the normal front crawl stroke, but this is varied so that the leading arm does not move from the position of being extended out in front until the other hand has entered the water and has moved forward to touch (or catch up with) the lead hand.

The main purpose of the drill is to help break a deeply engrained habit involving incorrect timing (usually starting the catch much too early when the other arm is just exiting the water and before the lead arm has fully extended forward).  Due to the very strong cue involved (i.e. waiting for the hands to touch), it is relatively easy for a swimmer to achieve this drill, even though they may normally find it impossible to alter the timing that they use in their normal stroke.  Once the habit has been interrupted, it is then necessary to move on to practicing the correct timing.

Although some novice swimmers will find that they swim better doing catch-up than with their original stroke, there should still be a change to the correct timing once catch-up is mastered in order to avoid catch-up itself becoming a deeply ingrained bad habit.

The main problem with catch-up is that it interrupts the rhythm of the stroke so much that any co-ordination between the kick and arm movements is destroyed and the timing of the body roll relative to the hand entry is changed.  However, it is still possible to achieve body roll in catch-up and the fact that this is likely to be initiated by the pull rather than the kick can help lessen the reliance on an exaggerated kick.  In order to achieve a body roll in catch-up it is necessary to slow the stroke down slightly to give the body time to roll – this will not happen if the drill is rushed.  If a swimmer finds that it is necessary to rush the stroke to keep up in a lane situation they should consider moving the back of the group to allow them to do the drill at their own pace.

Once a body roll is incorporated into the drill, catch-up is a very good place to practice a strong transition from the catch to the pull phases of the stroke, due to the extra effort needed to achieve the body roll using the arm pull without the assistance of the kick.

Kicking on side

This involves lying flat in the water with one arm extended straight out in front in the direct of travel with the body rotated down on the side of the leading arm either at an angle of about 45 degrees or sometimes at the full 90 degrees so that one shoulder is directly above the other.  The overall position should be as streamlined as possible, with the shoulder of the leading arm extended forwards so it is close to the ear.  A gentle kick should be used to maintain forward movement.  Swimmers with poor body positioning will find it difficult to keep the legs high enough in the water and the use of fins or a pull-buoy will help this.  The head should be in line with the rest of the body and on no account raised from the horizontal position – the head is turned to the air to breath (if necessary by increasing the angle of rotation of the body).  The other arm should just rest on your side- if you are doing the drill correctly with your upper body sufficiently far down into the water then your hip will rise up and the arm will be above the surface of the water right down to the hand.

Swap lead arms each length.

It is extremely important to maintain a level, straight body position – if you cant do that in the drill then the chances are you aren't doing it in the main stroke either.

Common problems in this drill are:

· for the swimmer to hunch forward at the shoulders so that they are almost looking at their feet;

· that the head is raised up out of the water (which immediately makes the legs sink); and 

· for the lead arm to drop at the elbow.

This drill represents a snapshot of the stroke at the end of the push phase.  Its purpose is to introduce or reinforce the idea that the body does not remain flat in the water when we swim and to give an opportunity to practice adopting a streamlined position in the water.

There are variations on this drill.  For example, it is possible to practice rotating from one side to the other – to do this it is necessary to have both hands at by your side and fins are particularly helpful in this variation.

One arm

This is a progression from the "kicking on side" drill, representing one step nearer to the full stroke.

In the simplest form, the swimmer stays rotated down on the side of the lead arm and strokes with the other arm.  If the swimmer keeps a straight, level body position, this can be a very fast drill, which reinforces the feeling of swimming rotated to one side rather than flat in the water.  However, this simple form of the drill has its limitations due to the lack to rotation from side to side.  The head should be turned (rather than lifted) to breathe on the stroking side as the push finishes and the recovery begins.

Once the basic drill is mastered, a further progression can be added by rotating onto the side of the stroking arm as it enters and extends through the water.  The swimmer then rotates back onto the other side during the catch and pull phase.  In this variation the stroking rate is much slower and so the overall speed is reduced, so patience is needed.

The final variation is quite difficult and may only be successfully performed by those that have truly mastered the other variations.  In this drill, the arm that has been kept out in front is instead kept by the side of the body.  This makes it slightly more difficult to keep the body correctly orientated.  When this is achieved it should then be possible to breathe on the side opposite to the stroking arm.  Do not spend time on struggling with this variation until the basic variations of the drill have been mastered.

Zips

The purpose of this drill is to help develop a compact recovery, led by the elbow rather than the hand.  It is particularly useful for swimmers who:

· fling their arms out wide and relatively straight in the recovery, which can create distortions elsewhere in the stroke; or

· start their recovery by bringing the hand forward too early so that the recovery is led by the hand instead of the elbow, which tends to result in a fairly flat stroke and an inefficient catch (due to a dropped elbow).

The drill is a variation on the normal front crawl stroke.  The only difference being that after completing the push phase of the stroke, the recovery takes place by drawing the hand up the side of the body (as if doing up a zip).  This movement will result in the elbow being further forward than the hand until the hand passes the shoulder.  It is particularly important that the lead arm stay out in front until the recovering hand passes the head and is ready to enter the water.  The movement is then repeated on the other side (i.e. in the normal pattern of the front crawl stroke).

Popov

This is a progression of the zip drill that can be quite challenging but is worth the effort.  In this variation, after the hand has been drawn up the side, it is then slid down the side of the body again (as if undoing the zip), and then moved up the body again before entering the water as in the original zip drill.  As with the zip drill, this is then repeated on the other side etc.  

Any swimmer who can do the side kicking drill should be able to keep the body in the level position in the water long enough to complete these movements.

A common error is the revert to the normal arm recovery the second time the hand is brought forward – this renders the drill pointless – it is essential that each arm does two zip movements on each recovery.

Chicken wings

This is essentially a very similar to the zip drill – it's just like full stroke except that the swimmer touches the shoulder as the hand passes it in the recovery.  It encourages a compact recovery but the elbow needs to be kept high.  It will also slow the recovery down, encouraging better timing.  It is fine to rotate slightly more in the drill than would normally be the case in the full stroke.

Fists

This is exactly like swimming with the normal front crawl stroke, except that throughout the stroke the hands are kept in a fist shape.  There is no need to form a really tight fist as this just tenses up the forearm.

This drill enables the swimmer to feel the benefit of getting the forearm into the correct position to push back on the water as soon as possible in the stroke.  Given that the forearm has a bigger surface area than the hand, it is perfectly possible to swim this way.  However, if the swimmer is not getting the forearm into the correct position, that will really show up in this drill, so the swimmer can then make the necessary adjustments.

Sculling

There are many variations of sculling – only the two most common are set out here.

The first variation simulates first part of the catch/pull phase of the stroke after the lead arm has been fully extended through under the surface of the water.

The body is positioned in a similar way to the straightforward front kicking drill, with the arms stretched out in front and the head held high out of the water.  The legs should be kept high, close to the surface, with a gentle kick.  There is no body rotation involved.

In order to support the high head position, the hands scull in the water – this involves moving them gently from side to side with the maximum range of movement for each hand being little more than a foot (30cm).  In order to get the downward pressure when the hands are only moving in the horizontal plane, they have to angled so that the leading side of the hand is higher than the trailing side (an angle of 30-40 degrees from the horizontal is about right) - i.e. the thumb is higher on the sweep inwards and lower on the sweep outwards.  The arms should be relatively straight and held out in front in line with the shoulders.

As this drill simulates the catch and represents the stage where pressure is just beginning to be placed on the water, the palm of the hand should be angled back slightly (30-40 degrees from the horizontal) to provide some forward thrust and the elbow should be kept high, with the inside of the elbow pointing inwards (and, if possible, slightly downwards) rather than upwards.

The logic of this drill may differ slightly between competitive swimmers and triathletes.  This is because triathletes (who usually choose efficiency over pure speed) will tend to start their catch with the hand higher in the water than a competitive swimmer.

A common mistake is to just keep the hands flat in the water so that they just push water downwards with no element of pushing backwards (so that the forward motion is purely from the leg kick).  This misses the point of the drill entirely – in the worst cases, the palms of the hands may even face forward, so the sculling action is pushing the swimmer backwards!

A variation of the sculling drill is for the arms to be held with the upper arms pointing out at right angles to the body with fingertips/hands/forearms pointing straight down to the bottom of the pool, sculling from side to side.  This is less directly relevant to any stage in the triathlete's stroke pattern, but reinforces the feeling that the swimmer gets from "catching" the water with the hand.

Doggy paddle

This drill really needs no introduction.  There are a number of variations, principally relating to the length of the pull and whether body rotation is involved.

One point to watch is that the natural way of doing the pull in doggy paddle involves dropping the elbow, with the hand following in the wake of the elbow and forearm.  It is necessary to ensure that this is not carried over into the full stroke.

Head up swimming

This is essentially just like front crawl, except that the head is kept up out of the water.  This is a very inefficient stroke (because the legs sink lower in the water) which can be treated as strength training.

It is good practice for triathletes as it partly simulates the effort and technique involved in lifting the head to see where you are going in open water swimming.  However, in this drill you breathe with your mouth facing forwards you and may swallow a fair bit of water.

