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One of the roles of the sports physiologist in Australian swimming has been the supervision of swimming down after races. At major international swimming meets, the Australian team has employed one or more of its physiology staff to monitor the swim downs of team members. A number of State Institutes/Academies of Sport also provide a sports physiologist for this purpose at national level meets. The practices adopted by the senior swimmers and their coaches can also be used by age group and district level swimmers. The guidelines presented here have evolved over several years with the experiences of coaches, scientists and swimmers from the Australian Institute of Sport and the Australian Swimming Team.


Swimming down is one of those areas that most coaches and swimmers have heard and discussed many times over, but in the cauldron of competition it can easily be overlooked or in the swimmer’s vernacular “blown off”.  There are a number of benefits that can be gained by proper swimming down and coaches should instruct their swimmers during both training and competition. Compliance is a key issue and the benefits and guidelines for swimming down should be continually reinforced.


Reasons to swim down…

· Facilitate the process of homeostasis (returning body systems to normal status)

· Facilitate recovery of the cardiovascular system (heart rate)

· Facilitate recovery of the respiratory system (breathing)

· Hasten the removal of excess lactate from muscle and the blood stream (lactate)

· Reduce the degree of microtrauma to muscle and connective tissues (muscle)

· Reduce tightening within the musculo-skeletal system (tendons and ligaments)

· Prepare swimmers for their next swim:

· Within the same heat or finals session

· For the final session that night

· For racing on subsequent days


Swimmers are asked to swim down an initial 800m. This is usually broken into intervals such as 4x200m, 400m + 4x100m, or a combination like 2x(200m + 4x50m). The majority of the swimming down should be completed using Freestyle or Freestyle/Backstroke. In the 4x50m efforts, form stroke swimmers should swim a proportion of this in their competition stroke … i.e. Butterfly swimmers should swim some Butterfly and Breaststroke swimmers some Breaststroke. IM swimmers might like to mix in some of each of the strokes. 


The 200 or 400m Freestyle segments should be swum aerobically at moderate aerobic intensity (approximately 50-60 beats below maximum heart rate or around 140-150 beats per minute for a swimmer with a maximum HR of 200BPM). Swimmers should be instructed on the pace required to achieve these goals. If possible, heart rates should also be monitored. Some coaches and scientists recommend that short bursts of speed over 15m can also be beneficial. Of course correct technique should be used at all times.


For example, the following 800-1200m swim down regimes could be used…

A BUTTERFLY SWIMMER
· 2-3 x [200m as Freestyle/Backstroke holding HR 140-150BPM]

· [4x50m as 25 Freestyle/25 Butterfly on 60 second cycle]

A FREESTYLE SWIMMER
· 400m Freestyle/Backstroke, 200m Freestyle, 100m Freestyle, 4 x 50m Freestyle all on 45 seconds cycle

A BREASTSTROKE SWIMMER
· 200m Freestyle/Backstroke, 50m Breaststroke, 200m Freestyle/Backstroke, 50m Breaststroke, 2 x [100m Freestyle, 50m Breaststroke]


This would represent a minimum amount of swim down. Scientists have devised a number of means of determining whether sufficient swim down has been completed. Using heart rates, some scientists look for the so-called pulse trough which involves monitoring the heart rate after 400 and 800m of the swim down. If the swimmer heart rate recovers immediately they pull up to the wall … i.e. drops immediately to below 90-100BPM and stays at that level, their cardiovascular system is indicating that the first stage of recovery has been achieved. If the heart rate bounces or remains elevated, recovery has not yet been reached, and the swimmer is encouraged to swim another 200 to 400m. This work was pioneered many years ago in Australia by Forbes Carlile and has been continued with the Australian Team by Dr Bob Treffene.


A second means of monitoring swim down is through the use of lactate testing. Lactates were originally measured post-race to give an indication of the relative contribution of anaerobic metabolism and the stress or effort required to complete a particular swim. The post-race values vary between different events and swimmers, and should only be used to compare an individual swimmer’s response with their previous values. In general, blood lactate values increase from about 1mM (at rest) to approximately 10mM after racing: some swimmers can achieve lactates up to 20mM. A number of factors will influence the level achieved: the individual swimmer’s physiology, event distance, effort/speed produced, residual fatigue (if any) and variability in measurement technique. Post-race lactate concentrations after a single effort are usually lower than training lactates, which generally build-up to higher levels after repeated intervals.


In recent years, more focus has been placed on measuring the lactate concentration after the swim down as well as immediately post-race. Assuming that the average post-race lactate concentration is around 10mM, experience and testing have shown that a full swim down of 800-1200m will normally reduce the value to somewhere below 3.0mM. This means that the excess lactate (and hydrogen ions associated with the build-up of acid in the muscle and blood) has been flushed out of the working muscles. Some of the excess lactate is used as a fuel source or transported to the liver for reconversion to glycogen (storage form of carbohydrate). In the same way with HR monitoring, if a swimmer comes in and their lactate concentration is greater than 3.0mM, they are encouraged to swim another 200 to 400m.


At the World Championship Selection Trials in Brisbane in October 1997 the following post-race and post-swim down lactates were recorded on AIS and other national level swimmers. Post-race lactates were taken approximately three minutes after the completion of the swim down. Post-swim down lactates (shown as ‘Rec.’ in the table) were taken when the swimmer voluntarily nominated that they had completed their swim down.  

	Measure
	Heats
	Rec.
	Finals
	Rec.
	Total #

	Average
	9.1
	2.8
	10.5
	3.4
	

	SD
	2.8
	1.4
	3.4
	1.8
	

	Min
	4.1
	0.9
	4.7
	1.8
	

	Max
	17.6
	7.2
	21.2
	8.4
	

	n
	75
	47
	60
	21
	203



A total of 203 lactates were recorded: 132 after heats and 81 after finals. The smaller number recorded after finals is attributable to some swimmers not qualifying for a second swim and/or a lack of compliance in swimming down properly after finals. Some 63% of swimmers had their lactate checked after swimming down in the heats, but only 35% in the finals. It can be difficult for swimmers to concentrate on swim downs after high-pressure finals. The winners are besieged with media and well-wishers, while those who miss out are often disappointed and reluctant to complete a full swim down.


The average post-race lactate after the heats in Brisbane was 9.1mM, which increased to 10.5mM after the finals. Previous research at the AIS has shown that the winners normally have the highest lactate levels (having swum the fastest of course!). The range of post-race lactates in the morning was 4.1 to 17.6mM and after the finals from 4.7 to 21.2mM. This wide range highlights the need to consider each individual’s results on their merits.


The average post-swim down lactate concentration after the heats was 2.8mM, ranging from 0.9 to 7.2mM. Those swimmers with post-swim down lactates of 3.0mM were quickly pointed back to the water. After the finals, the post-swim down lactate averaged 3.4mM, ranging from 1.8 to 8.4mM. Again the slightly higher values may relate to swimmers cutting short their swim downs or not complying closely enough with the guidelines discussed above.


The suggestions presented here are a guide only. The length and nature of swim downs will vary according to the age and level of the swimmer, available pool space, time available, and whether a coach or scientist can be present to monitor swimmers and the responses.  


Coaches and swimmers should be encouraged to experiment with their own swim downs in the same way that warm-ups are emphasised in the weeks leading up to a competition.

