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Introduction

In his book, "Rowing against the current", Barry Strauss assesses the ergometer as follows: "Think of aerobics plus weight lifting minus the music or camaraderie. Combine unalloyed endurance with straightforward strength and demand poise, timing, and practiced [sic] form as well. Think of pure pain: that's the ergometer."
Recent trends in indoor rowing and especially indoor group or team rowing have in some ways put into question two of Strauss’ claims. Indoor group rowing has brought back camaraderie into erging (in the same way that crew rowing always has) and music is used for training purposes either simply as a background noise while exercising or more specifically as an intrinsic part of the programme with the rower or rowers moving in time to the music.

Basic questions

Whether music is applied to water or land training we need to ask some basic questions about its use, namely:

1. will the use of music make the boat go faster or my erg times better? and 
2. will the use of music contribute positively to the execution of the rowing stroke?
We can perhaps add a supplementary question, namely, will the athlete enjoy his or her training more in the short and long term with the addition of music? It is interesting to note that rowers themselves have mixed feelings about the benefits of music. Some will say that it helps them focus during the training session; others are adamant that it can be a distraction. Some regard music as essential during long training sessions and others maintain that performance is enhanced with music. There has even been the suggestion that there should be a separate table for personal bests done to music. 
Nothing new under the sun

Scientific research into the physiological effects of music has been carried since the beginning of the 20th century and many studies have concentrated on how music can influence muscular contraction, breathing, endurance, etc. 
Without the aid of scientific research the Greeks understood the benefits of using music and employed an 'auletes' in their triremes who used either a pipe or a drum to indicate and maintain the desired rating. The Romans used a 'hortator' who had the same task. In times of battle these musical motivational forces were used to incite the rowers to work harder, row faster and more important to row together.
In dragon boat racing it is the drummer who sets the rating based on information received from the two front paddlers. The drummer motivates the crew in times of fatigue. 
In modern day rowing, boats, especially eights, are equipped with professional sound equipment and the use of music for training (and even racing) is very feasible. However, although the use of music during water training and racing is an interesting area of study this article centres more on music and land training using the ergometer.

Music and rowing – the problems

Music in the context of its application before, during and after exercise may be regarded as an ergogenic aid. Karpovich states that 'the purpose of an ergogenic aid is to improve performance or hasten recovery or both'. Music fits very neatly and legally into the confines of this statement.
At first sight it would appear that music and rowing should go well together.
However, rowing, although a rhythmic activity par excellence, is a complex motor skill and comprises an action in which the work or drive phase is not equal in time to the recovery phase. In fact the ratio of work to recovery is about 1:2. This means that training to music can be a problem. For aerobic activity it has been suggested that music of about 130 beats per minutes is ideal for prolonged training. Divide this by four and we have a rowing rating of about 32 strokes per minute. The competitive situation will obviously demand ratings in excess of 32 strokes a minute and at the other end of the scale many indoor rowing sessions work at lower stroke-rates than 32. 

However because of the unequal phases, I believe it is necessary to have a strong beat at only one point in the stroke otherwise there is a risk that a strong double beat will have a detrimental effect on the desired rowing action sequence and technique. In other words, although we have as a starting point the idea that music will be beneficial to performance it is also possible that used incorrectly it could be detrimental to output.

Here we are talking about music being used in strict synchronisation with the rowing action and not simply as a background noise. Indeed just having music on to create an atmosphere may actual be detrimental to work output.

Logically, research would suggest that the strong beat should come at the catch or beginning of the stroke (even in 1907 Martha Johnson stated that the effect of music upon muscular contraction is greatly increased by any sound made simultaneously with the movement). 

However there is also a strong argument for rowing with the strong beat at the finish. Different pieces of music may influence the athlete in different ways: some will dictate that the strong beat should be at the catch others at the finish. Also we have to concede that music and its appreciation are very personal and depend on individual preference. What may be right for one athlete is not for another. This poses no problem for the individual training alone but it has always been the problem with group activities performed to music. One not too far-fetched solution is to have specially composed music for erging. The music could be designed to emphasis specific points during the stroke action and, as music has been shown to assist in the learning and execution of motor skills, to reinforce the technical aspects of the sport. One other problem with music is when it is being used, for example, in a fitness centre in conjunction with another activity such as an aerobics or step class and the athlete on the ergometer is negatively influenced and distracted by what he or she hears.

One final point is linked to the fact that some people are not as rhythmically gifted as others and cannot synchronise their movements to a given rhythm. In the group rowing situation of course the rower has a double reinforcement, aural (the music) and visual (the instructor).

On some occasions in training sessions to music the instructor goes out of sync with the music. This causes conflict in the group; should the athlete stay with the instructor or the music. My own experience is that if it is an aerobics class I stay with the music and if it's an erging session I stay with the instructor - as I would in the boat.
One exercise that is part of rowing water training is to get the crew to row with their eyes closed thereby eliminating the visual aspect of the sport and calling into use other means whereby good technique and crew harmony can be achieved, by listening to the movement on the slides, feeling the balance, etc.
Technique, technique, technique

When you watch elite crews racing it is clear that, despite the enormous physical demands made on them over 2000m, there can be no concession to fatigue that would detrimentally influence technique. Once the timing and balance suffer and the blade efficiency is reduced the boat speed will suffer - it's as simple as that.
In rowing, athletes find different ways of cheating when, through fatigue, they are unable to keep up with the prescribed work rate. The most common mistakes are bum-shoving or shooting the slide (basically moving the seat backwards without transferring the leg-work through the back, shoulders and arms to the blade handle), washing out where the blade comes out of the water before the end of the stroke and shortening the length of the drive phase.
Training with music is double-edged. On the one hand it can have a potentially negative effect on technique and results when the athlete finds himself in conflict with the demands of the music. With this there is also the risk of injury. On the other hand it can also be used to emphasise certain points of technique, for example reinforcing the catch or the recovery phase and build up to the next stroke. Subtle choice of music can reap rewards both in terms of work output and technical performance but it needs to be used with care. Music has been used effectively in the learning and execution of motor skills and for disabled athletes it may have a potential benefit in the  adaptive rowing situation.
Boat speed and erg times are arrived at by a mixing of such factors as resistance, stroke-rate, length and speed of the drive-phase.
Monitors allow athletes to see how they are performing for example by displaying split times or calculated speed. A high rating does not necessarily mean better times. If you use music it is useful to keep a record of music used and respective performance.
Music and erging – who pays the piper, who calls the tune?

Exercising to music has one major drawback in the group situation and in this respect is not unlike spinning sessions. The emphasis is of course that the whole group does the same thing at the same time and everybody is listening to the same music whether they like it or not (the choice of music is usually made by the instructor). The rhythm is set and everybody has to stay with the beat or stroke rate. This of course is the essence of crew rowing. We can all find the music we want to train with but once chosen we are limited by what the music demands.

Or are we?
During any given training session, the athlete may feel he wants to change his workload. It is here that we need some device that will allow us to easily change the tempo of the music. One mechanism is called pitch lock which allows the rhythm to be modified without distorting the sound. This is ideal for the group rowing situation where the instructor would like the flexibility to deviate from his programme if necessary. For the individual training on an ergometer it would be ideal to have a stroke-meter (used for giving feedback on rating) linked to a pitch lock mechanism so that when the rower ups the stroke-rate the music goes with him or her. In this way, the athlete is controlling the music and not the other way around. This is similar to what is available to walkers, pedometers which play music according to the pace of the walker.

Research
Very little research has been done into the effects of music on land and water training performance. However, one study by Scott (et al.) tested novice rowers during a 40 minute row on a Concept2.

The subjects were divided into three groups with one group listening to a task-related "associative" audio tape, one group listening to "dissociative music" and the third group watching a "dissociative videotape" of races from the 1992 World Rowing championships.

The first group produced increased performance levels, the second group did not demonstrate any marked performance increase and the third group produced some increased level of performance.

A logical follow-up to this approach would be to see how performance levels are influenced by watching an associative video as well as listening to associative music.

Commercial involvement

Music is not without its supporters in the commercial side of rowing. Concept2 through YMCAfit offers indoor rowing sessions which include music. WaterRower has maintained that their ergometer has other qualities but is looking into the use of music in its group sessions.

Deltafit is very strong in Italy and special rowing CD's have been produced to accompany sessions. Similarly in Germany 

Looking at the various Concept2 websites the Rowing Class or Crew Class is at least offered in Germany, the Netherlands, Switzerland and Italy. The Concept2 German website has CD’s for sale of special music compilations with tempos of between 18 and 33 strokes per minute.

Deltafit indoor rowing is very popular in Italy but it did not seem to take off in the UK although the Italian website says that: "ROWING® classes create feelings of unity and motivation, the crew can work in synchronisation as one or against each other in teams, this is often hard to re-create in other circumstances.
The key components of a successful class are the instructor's ability and a suitable choice of music (enabling creation of the right atmosphere). Once again a rowing-specific music CD is available.
WaterRower has a slightly different approach to music in its WaterCrew sessions. The construction and functioning of the WaterRower is such that much is made of its similarity with the rowing action and environment based on its water flywheel. Nevertheless WaterRower is showing more interest in incorporating music into their sessions.

Conclusions
The rowing ergometer can be used at different levels, from the home fitness trainer to the dedicated, competitive athlete doing high-intensity training and possible competing in indoor rowing championships.

Rowing, whether it is done on land or water, has a number of aspects that lead to a serious consideration of it being done with the accompaniment of music. It is a repetitive rhythmic activity and, because of what we know about the influence of music of physical performance may be instrumental in improving such performance. It can also be employed as an aid to the execution of a motor skill and to combat boredom in training and the feeling of fatigue. Nevertheless, those wishing to use music should experiment and should base the use of music on the answer to a number of questions, namely:

- is the use of music necessary or desirable

- if music is to be used will it be as an accompaniment to the action or as a background distraction to reduce boredom and the feeling of fatigue

- will it help or hinder technique and the execution of the rowing stroke, especially over a long period

In addition there is a need to guard against distracting music, that is, either music that is chosen but is in conflict with what is being done or music that is present in, for example, a multi-activity fitness centre 

Also it is essential that the athlete can employ a device combined with a pitch lock mechanism that allows him or her to change the rating and the music tempo follows without any distortion in sound.
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For internet comments on music and rowing/erging:

http://groups.google.com/groups?q=music+rowing
http://rowing.concept2.com/forums/search_erow_frames.htm
http://www.row2k.com/stories/index.cfm?action=read&ID=108

