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This paper documents features that should be of interest to swimming coaches. The formats of 
ultra-short race-pace training and traditional training are compared for effects and/or which 
method is better on a variety of features. It is difficult to define both formats exactly. Rather, 
some of the major features of the two are listed below to present pictures of each. Ultra-short 
race-pace training is more restrictively defined than the widely varied and inclusive traditional 
training. In this analysis, research that focuses on high-intensity training will be considered to be 
relevant for ultra-short race-pace training because race-pace training is of higher intensity than 
traditional training. 

Ultra-short Race-pace Training (USRPT) 

USRPT was defined by Professor Brent Rushall in 2011 (Rushall, 2011). It involves high-
intensity swimming in sets that match the best achieved velocities of individuals' races. When 
certain criteria are reached in training sets, training velocities are increased. To facilitate the 
greatest volume of race-pace training, the ultra-short training format is used. That format 
generally consists of a high number of repetitions over short distances with brief rests (generally 
no longer than 20 seconds). The aim of the USRPT format is to cover the greatest accumulated 
distance at race-pace for every event of interest. The system is self-correcting, preventing 
swimmers from becoming systemically exhausted. Many activities involved in traditional 
training are not used in USRPT because they violate the Principle of Specificity as it applies to 
movement training. Practice session content involves activities that are directly relevant for 
racing as opposed to many irrelevant activities that are included in traditional training. 

The full effects of USRPT are not achieved unless technique is developed concurrently. The 
principle reason behind that association is that both energy supply and technique are specific to 
particular swimming velocities. Thus, the only way to improve race-specific techniques and the 
energy that powers them is to train at race-paces. 

Traditional Training 

Traditional training is all training programs that are not USRPT. Features that may be 
programmed into traditional training are repetitions over distances of 200 or more yards/meters; 
specific training sets that aim to develop a physiological capacity (e.g., lactate tolerance sets, 
hypoxic training); an emphasis on completing every item scheduled for practice sessions; the 
inclusion of land training, swimming equipment, drill exercises, and any other activity that is not 
a direct replication of a race-specific activity; a variety of practice set intensities; an inclusion of 
                                                           
1 An invited presentation at the 4th Annual Hall of Fame Coaches Clinic, August 28-30, 2013 in Clearwater, Florida. 
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variety in programs; low numbers of repetitions before an activity change occurs; sustained 
periods of exhaustion that require long (e.g., two weeks) taper experiences before important 
meets; difficulty in achieving personal best performances when not tapered; the correction of 
techniques at slow swimming velocities and/or through drills or equipment use; and a general 
acceptance of training procedures that are advocated by "status" coaches. At this time, traditional 
swimming training is the most common form of training in many countries. 

Scientific Findings 

Table 1 lists features that should be of interest to competent swimming coaches. The comparison 
between USRPT and traditional training for producing those features is indicated. The references 
for determining the comparisons are included as numbers, each reference number referring to the 
full report attribution in the Reference list at the end of the article. The large majority of the 
references can be accessed in abstract form by using the search option on the Coaching Science 
Abstracts (http://coachsci.sdsu.edu/index.htm) or to a lesser extent, the Swimming Science 
Journal (http://coachsci.sdsu.edu/swim/index.htm). 

TABLE 1. COMPARISON OF USRPT AND TRADITIONAL TRAINING ON A NUMBER 
OF TRAINING AND SWIMMER FEATURES. 

Feature USRPT Traditional 
Training References2 

Trains race physiology/fitness Yes No 25; 43; 57 

Trains physiological capacities better Yes No 
1; 5; 14; 22; 23; 
24; 45; 47; 59; 

61; 64 

Primarily uses alactacid and aerobic energy Yes No 15 

Varying work-to-rest ratios produce different 
metabolic responses. [Mixed sets are bad.] 

No Yes 19 

Produces largest volume of beneficial work Yes No 2; 60 

Produces greatest energy expenditure Yes No 52 

Produces better carbohydrate and fat utilization Yes No 54 

Best developer of aerobic adaptation Yes No 10; 37; 58; 63 

Needed to improve maximal accumulated 
oxygen deficit 

Yes  No 62 

Best for developing lactate tolerance Yes No 9 

                                                           
2 The Rushall 2011 reference is included because it reports the reasoning for the decision. Reasoning usually 
involves several premises whereas most studies conclude concerning only a single factor. As well, some references 
are not specifically for swimming but do reflect phenomena that are independent of the sport practiced (i.e., they are 
universal findings). 

 



USRPT and Traditional Training Compared  3 

 
TABLE 1 Continued 

Feature USRPT Traditional 
Training References 

Best for developing power Yes No 29 

Conditions swimmers better to race Yes No 43; 53 

Performances change but underlying 
physiological capacities may not 

Yes No 25 

Produces better performances Yes No 4; 6; 33; 36; 41 

Taper is not needed to swim best times Yes No 44 

Trains factors in the shortest time Yes No 
13; 18; 42; 49; 

50; 55 

When the other training is added performance 
improves 

USRPT+TT 
No 

TT+USRPT 
Yes 

30 

Variety or mixed training is emphasized No Yes 27 

Not excessively stressful Yes No 38 

Energy stores are depleted No Yes 3 

Lactate accumulation interferes with learning 
and performance 

No Yes 3; 46 

Recovery between training sessions usually 
occurs 

Yes No 7; 44 

Heavy training and dryland training are not 
related to improvements in performance 

No Yes 16; 48 

Lactate threshold training relatively useless for 
conditioned athletes 

N/A Yes 31 

Teaches race-pacing Yes No 44 

Predict when race times should improve Yes No 44 

When athletes are not improving, use this Yes No 17; 21 

Might lower some physiological capacity 
measures 

Yes No 39 

Training is not always of a physiological nature Yes No 35 

Trains race techniques Yes No 
11; 12; 28; 44; 

51 
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TABLE 1 Continued 

Feature USRPT Traditional 
Training References 

Trains stroke technique retention best Yes No 40 

Trains race skills (e.g., turns, underwater 
kicking) 

Yes No 44 

Best for children Yes No 32 

Tolerated better by children than adults Yes No 34 

Gender differences are likely Yes Yes 20; 56 

Closing Thoughts 

When the above listed features are considered, USRPT dominates over traditional training. The 
scientific justification for each decision adds weight to the reliability and validity of the 
inferences that can be made. It is hard to imagine anyone rejecting the obvious conclusions 
drawn from the comparison of USRPT with traditional training. Most of that domination can be 
attributed to the Principle of Specificity of Training which is roundly rejected by traditional 
trainers. 

A change in the way competitive swimmers are trained is in order! 
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