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 The use of a warm-up is a widely recommended and adopted strategy for athletes to 

optimise performance. However, limited recommendations about the optimal warm-up 

strategy for triathletes exist. Therefore, the purpose of this study was to investigate the 

warm-up strategies of elite triathletes in preparation for competition. Ten elite triathletes 

(n=6 female and n=4 male, age: 26.8±6.1 y) currently competing in the International 

Triathlon Union World Triathlon Series (n=8) or Paratriathlon Series (n=2) and 

including both Olympic and Paralympic medalists, completed a survey about their warm-

up routine. For the World Series athletes, the range in total warm-up duration was 25-55 

min, which included 8-20 min of swimming, 0-30 min of cycling, and 5-25 min of running. 

For the Paratriathlon athletes, the range of total warm-up duration was 15-25 min, which 

included 5-15 min of swimming, 0-10 min of cycling, and 0-10 min of running. Elite 

triathletes finished their warm-up 13±5 min prior to race start. The inclusion of 

additional warm-up strategies varied in frequency: dynamic activation drills (7/10; 70%), 

short sprints (7/10; 70%), static stretching (5/10; 50%), technique drills (5/10; 50%), 

static muscle activations (3/10; 30%), foam rolling (2/10; 20%) and massage (0/10; 0%). 

There is a large range in the duration and intensities of the warm-up strategies amongst 

elite triathletes, which highlights the individual needs of the athletes and/or a lack of 

scientific recommendations available. Future research should be based on current 

practice to begin to develop an optimal warm-up routine for triathletes. Developing 

athletes can experiment with modified versions of current practice during training in 

scenarios simulating competition. 
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1. Introduction  

The use of a warm-up prior to competition is a widely 

recommended and adopted strategy for all athletes (Bishop, 

2003). A range of different warm-up strategies have been 

beneficial to improve explosive performance for team sports (i.e. 

jumping, sprinting and agility tasks), including warm-up 

protocols involving repeated sprints, dynamic exercises, small-

sided games and the application of heated garments (Silva, 

Neiva, Marques, Izquierdo, & Marinho, 2018). Warm-up 

strategies are also beneficial for swimming, cycling and running-

based tasks, which has been attributed to temperature, metabolic, 

neural and psychological mechanisms (McGowan, Pyne, 

Thompson, & Rattray, 2015). However, much of the literature 

investigating warm-up has been criticised due to methodological 

issues, including: i) a low sample size, ii) untrained populations, 

iii) ecological difficulties of simulating competition scenarios 

(e.g. the delay caused by pre-competition marshaling), and iv) 

lack of and/or inappropriate statistical analyses (Bishop, 2003; 

McGowan et al., 2015). Hence, it has been suggested that warm-

up routines of elite athletes are largely based on trial-and-error, 

rather than empirical evidence (Bishop, 2003). 

Warm-up is considered to be important for elite triathletes 

due to the high physiological demands on the athlete at the start 

of the event as speed over the first 222 m of the swim leg was 

highly associated with finishing position (Vleck, Bentley, Millet, 
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& Burgi, 2008). However, limited research on warm-up is 

available specifically for triathletes, with a single investigation 

demonstrating that a 10-minute swim or 10-minute run/swim 

warm-up did not significantly improve swim or triathlon 

performance (Binnie, Landers, & Peeling, 2012). Therefore, 

other strategies that may be effective require investigation. 

However, a challenge exists in research concerning triathlon 

where there are many possible amalgamations of warm-up (i.e. 

different durations of swimming, cycling, running, the 

distribution of intensity and the timing prior to race start), 

researchers need an appropriate starting point that is applicable 

to athletes who are currently competing. Therefore, the purpose 

of this case study is to describe the warm-up strategies of elite 

triathletes, with the view that these athletes are likely utilising 

sound warm-up practices, and the ‘current practice’ of these elite 

athletes represents an appropriate comparison for any new 

interventions that are to be investigated. 

2. Methods 

2.1. Approach 

An online survey instrument was developed to elicit information 

relating to the pre-event warm-up strategies and beliefs of elite 

triathletes. A letter of invitation and guidelines for the online 

survey (surveymonkey.com, California, Palo Alto, USA) were 

distributed electronically to individual athletes that currently 

compete in the International Triathlon Union (ITU) World 

Triathlon Series and Paratriathlon events. Also, letters of 

invitation were provided to professional coaches to encourage 

the participation of their athletes who met this inclusion criterion. 

Athletes were asked to report their name and race results, which 

were verified at www.triathlon.org/results and then de-identified 

prior to analysis. 

2.2. Participants 

Ten elite triathletes (n=6 female and n=4 male, age: 26.8±6.1 y) 

who currently compete in the ITU World Triathlon Series (n=8) 

or Paratriathlon Series (n=2) volunteered for the study. 

Participants had competed at this level for 1-10 years. The 

sample included both Olympic and Paralympic medalists. The 

Human Research Ethics Committee at the University of 

Newcastle granted approval for the project (H-2015-0305) and 

participants provided written informed consent prior to 

commencing the survey. There was no incentive to participate. 

2.3. Procedure 

Participants completed 11 major items related to their pre-event 

warm-up strategies. Participants were asked to indicate if they 

complete a warm-up and the average duration and intensity of 

that warm-up separately for swimming, cycling, and running. 

Intensities were defined as “very light-comfortable (low 

intensity),” “somewhat hard-hard (moderate intensity)” and 

“very hard-maximal (high intensity; greater than anaerobic 

threshold).” Only three intensity zones were included in order to 

minimise confusion and create a consistent definition of 

intensity between participants. Participants were asked how long 

prior to an event they aim to finish their warm-up and whether 

they include a range of common additional strategies, including: 

dynamic activations, short sprints, static stretching, technique 

drills, static muscle activations, foam rolling and massage. 

Further, participants were asked why (or why not) they complete 

a warm-up and if any factors influence their normal routine. 

2.4. Statistical approach 

As the present study is a descriptive cross-sectional survey 

design, the analysis and presentation of data are descriptive, and 

presented as ranges, proportions, and percentages. 

3. Results 

The individual warm-up durations and intensity distributions of 

the triathletes are illustrated in Figure 1.  

 

 

 

Figure 1: Individual triathlon-specific warm-up duration (A) and intensity distribution (B) for elite ITU world series triathletes (n=8) 

and paratriathletes (n=2). 
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For the ITU World Series athletes, the total warm-up 

duration ranged from 25-55 min, which included 8-20 min of 

swimming, 0-30 min of cycling and 5-25 min of running. The 

intensity distribution of these warm-ups ranged from 0-92% at a 

low intensity, 8-75% at moderate intensity, and 0-25% at high 

intensity. For the ITU Paratriathlon athletes, the range of total 

warm-up duration was 15-25 min, which included 5-15 min of 

swimming, 0-10 min of cycling and 0-10 min of running. The 

intensity distribution of these warm-ups included 59-100% at 

low intensity, 0-29% at moderate intensity and 0-12% at high 

intensity. 

Elite triathletes aimed to finish their warm-up 5-20 min prior 

to the race start. Additional strategies included in the warm-up 

were: dynamic activation drills (7/10; 70%), short sprints (7/10; 

70%), static stretching (5/10; 50%), technique drills (5/10; 50%), 

static muscle activations (3/10; 30%), and foam rolling (2/10; 

20%). No triathlete reported the use of massage in their warm-up 

routine. Commonly reported reasons to perform a warm-up 

included: to perform better (6/10; 60%), to increase blood flow 

(5/10; 50%), to increase energy production (4/10; 40%), to 

increase concentration (4/10; 40%) or to increase body 

temperature (3/10; 30%). Most triathletes noted that they would 

decrease the duration of their warm-up in the heat (8/10; 80%), 

however fewer triathletes would increase the duration in the cold 

(4/10; 40%). Time (8/10; 80%) and space (6/10; 60%) were 

factors that would influence a triathlete’s warm-up strategy. 

4. Discussion 

This case study has identified that all elite triathletes surveyed 

perform a pre-event warm-up, however, an important finding 

was the variation of the total warm-up duration and the intensity 

distribution of the triathlon specific warm-up activities. The 

varied approach to the warm-ups can be attributed to several 

factors. Firstly, these warm-up routines were likely developed 

specifically for the individual, to help prepare them physically 

and mentally. Secondly, there is limited research on triathlon 

specific warm-up protocols and subsequently, there are no 

empirical recommendations available about the effectiveness of 

different warm-up strategies for triathletes. Hence, the individual 

routines were likely developed through trial-and-error rather 

than on the basis of empirical research (Bishop, 2003). 

The majority of the warm-ups for both World Series and 

Paratriathlon Series athletes are made up of low intensity 

activities, and 4/10 of the athletes do not include any high 

intensity activity in their warm-up. Previously, the inclusion of 

high intensity activity has significantly improved 100 m swim 

time (Neiva et al., 2014) and 800 m run time (Ingham, Fudge, 

Pringle, & Jones, 2013), however reducing the amount of high 

intensity activity has been shown to be beneficial for sprint 

cycling (Tomaras & MacIntosh, 2011). Furthermore, researchers 

have also reported the benefits of a low intensity warm-up 

compared with no warm-up at all (Zourdos et al., 2017). With 

these mixed findings, there are no clear evidenced-based 

guidelines for triathletes to use to prescribe their warm-up. 

However, warm-up recommendations exist for explosive 

performance, which include 10-15 minutes of cardiovascular 

exercise that gradually increases in intensity (to 50-90%), and 

the use of heated garments afterwards to maintain muscle 

temperature (Silva et al., 2018). Further, 2 minutes of re-warm-

up including sprints is needed when the rest period is longer than 

15 minutes. Hence, such a strategy may also be useful for 

triathletes who are required to perform an explosive swim start, 

which allows them to move to the front of the field and later 

position themselves in the front group during the bike leg. 

The majority of elite triathletes surveyed also perform 

dynamic activation drills and short sprints, which have been 

described as ergogenic (McGowan et al., 2015; Yamaguchi, 

Takizawa, & Shibata, 2015) and half practiced some form of 

technique drill as a part of their warm-up routine. The majority 

of triathletes also followed current recommendations to reduce 

the warm-up duration in hot conditions (McGowan et al., 2015). 

However, half of the triathletes employed the out-dated strategy 

of static stretching, which is not recommended prior to 

endurance exercise (Lowery et al., 2014; Peck, Chomko, Gaz, & 

Farrell, 2014; Wilson et al., 2010). Finally, two of the triathletes 

performed foam rolling and none received massage, which 

suggests that most of the triathletes do not feel that they gain 

benefits from these strategies. 

The data presented should not be considered as an optimal 

warm-up. Empirical research is needed to determine if the 

warm-up strategies presented here are beneficial, and to identify 

how these strategies could be improved to optimise triathlon 

performance. Examples of potential future comparative studies 

to optimise triathlon specific warm-up are illustrated in Table 1. 

In Table 1, Trial 1 represents ‘current practise’, which can be 

guided by the results of the current study and Figure 1. The other 

trials represent altered versions of current practice across five 

different variables to be examined individually, which may be 

useful warm-up interventions for future researchers to 

investigate. This research should apply a randomised cross-over 

design to investigate the effect of warm-up duration, intensity, 

timing and modality with foundations around current practice. 

The additional strategies incorporated by the athletes such as 

drills, sprints and foam rolling also warrant investigation. Finally, 

future researchers should ensure that their performance tests are 

both reliable and valid, by implementing time-trial protocols, 

race specific hydration practices and incorporating appropriate 

facing wind speed (Stevens & Dascombe, 2015). Cycling 

ergometers that allow triathletes to use their own bikes (Novak, 

Stevens, & Dascombe, 2015) and treadmills that permit 

subconscious pacing strategies (Stevens et al., 2015) are also 

available to maximise external validity in the laboratory. 

Due to the limited literature regarding the effects of warm-up 

on triathlon performance, and the likely individualised trial-and-

error approach adopted by most athletes, developing triathletes 

should not blindly copy the practices of the elite athletes 

reported within this study. Instead, they should consider these 

strategies relative to what is practical in their situation, but they 

should ultimately work with their coach to optimise their 

individual regime when training in simulated competition 

scenarios. An example of a suitable warm-up based on the 

Olympic medal winning athlete in the current study (OM Female, 

Figure 1) would be 30 min of cycling, 15 min of running and 10 

min of swimming, where 50% of each activity is completed at 

low intensity, 35% at moderate intensity and 15% at high 

intensity. An alternative recommendation provided by a 

Triathlon Australia Sports Scientist would be 10 min of cycling 

including 3 x sprints, optional 3-5 min of running at low 
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Table 1. Potential research projects needed to optimise triathlon specific warm-up where each variable to be optimised is to be 

investigated separately.  

 

Variable to be 

Optimised 

Trial 1 

(Current Practice) 

Trial 2 

(Novel Strategy 1) 

Trial 3 

(Novel Strategy 2) 

Trial 4 

(Control) 

Duration Swim/bike/run durations 

generally consistent with 

current practice 

Swim/bike/run durations 

generally shorter than 

current practice 

Swim/bike/run durations 

generally longer than 

current practice 

No warm-up 

Intensity Combination of low 

intensity, moderate 

intensity and high 

intensity 

Low intensity activity only Combination of low 

intensity and moderate 

intensity only 

No warm-up 

Timing Warm-up completed 

shortly before race start 

(e.g. 10-15 min) 

Warm-up completed very 

close to race start (e.g. 

within 5 min) 

Warm-up completed well 

before race start (e.g. >20 

min) 

No warm-up 

Modality Include swim, bike and 

run 

Include swim only Include swim and bike only No warm-up 

Additional strategies Include dynamic drills Include static activation 

drills 

Include foam rolling No warm-up 

 

 

intensity and then 15 min of swimming including drills and 4x50 

s high intensity with 20 s rest. It is recommended to complete the 

warm-up in the order of cycling, running then swimming as this 

is the most practical format to meet bike-racking requirements 

and maximise preparedness for the swim. It is recommended to 

finish the warm-up 10-15 minutes prior to race start.  

The current study is limited by a small sample size, as a trade 

off exists between quality (i.e. elite level) and quantity of 

recruitment. Other elite triathletes not included here may 

perform different warm-up routines, however, the current case 

study does provide a snapshot of the current practice of some 

elite ITU triathletes. The study is also limited by the 

participant’s interpretation of our descriptors of the intensity 

categories used. Three categories were chosen with perceived 

exertion descriptors to assist with understanding and to minimise 

confusion. 

This study has identified that all of the elite triathletes 

surveyed perform a pre-event warm-up, but variations exist 

within the total warm-up duration and the intensity distribution 

of the warm-up activities, likely due to a lack of empirical 

evidence and recommendations available. Approximately half of 

the athletes incorporate high intensity activities, while half 

perform low-moderate intensities only. Most of the athletes 

follow recommendations to incorporate dynamic activations and 

short sprints in their warm-up. Future research should aim to 

provide specific recommendations for triathletes that are relevant 

to elite athletes by incorporating current practice into original 

research. Researchers investigating the effects of warm-up in 

triathletes should make comparisons to the current practice of 

elite athletes, as well as experiment with variations of current 

practice (as per Table 1). Until this research is available, coaches 

with developing athletes should experiment with various 

versions of current practice (as per Figure 1) in training 

scenarios that simulate competition. It is vital that the chosen 

warm-up routine is thoroughly tested and deemed effective by 

the athlete to maximise the belief and confidence gained prior to 

the event. 

Conflict of Interest 

The authors declare no conflict of interests. 

Acknowledgment 

We would like to thank the participants for completing the 

survey, Dr. Kyle Bennett from Southern Cross University for 

assisting with the study design and Dr. Avish Sharma from 

Triathlon Australia for providing an example of a warm-up 

routine. 

References 

Binnie, M. J., Landers, G., & Peeling, P. (2012). Effect of 

different warm-up procedures on subsequent swim and 

overall sprint distance triathlon performance. The Journal of 

Strength and Conditioning Research, 26(9), 2438-2446. 

doi:10.1519/JSC.0b013e31823f29c6. 

Bishop, D. (2003). Warm up II: Performance changes following 

active warm up and how to structure the warm up. Sports 

Medicine, 33(7), 483-498.  

Ingham, S. A., Fudge, B. W., Pringle, J. S., & Jones, A. M. 

(2013). Improvement of 800-m running performance with 

prior high-intensity exercise. The International Journal of 

Sports Physiology and Performance, 8(1), 77-83.  

Lowery, R. P., Joy, J. M., Brown, L. E., Oliveira de Souza, E., 

Wistocki, D. R., Davis, G. S., . . . Wilson, J. M. (2014). 

Effects of static stretching on 1-mile uphill run performance. 

The Journal of Strength and Conditioning Research, 28(1), 

161-167. doi:10.1519/JSC.0b013e3182956461. 



C. J. Stevens et al. / The Journal of Sport and Exercise Science, Journal Vol. 4, Issue 1, 28-32 (2020) 

JSES | https://doi.org/10.36905/jses.2020.01.04   32 

McGowan, C. J., Pyne, D. B., Thompson, K. G., & Rattray, B. 

(2015). Warm-Up strategies for sport and exercise: 

Mechanisms and applications. Sports Medicine, 45(11), 1523-

1546. doi:10.1007/s40279-015-0376-x. 

Neiva, H. P., Marques, M. C., Fernandes, R. J., Viana, J. L., 

Barbosa, T. M., & Marinho, D. A. (2014). Does warm-up 

have a beneficial effect on 100-m freestyle? The International 

Journal of Sports Physiology and Performance, 9(1), 145-

150. doi:10.1123/ijspp.2012-0345. 

Novak, A. R., Stevens, C. J., & Dascombe, B. J. (2015). 

Agreement between LeMond Revolution cycle ergometer and 

SRM power meter during power profile and ramp protocol 

assessments. Journal of Science and Cycling, 4(3), 37.  

Peck, E., Chomko, G., Gaz, D. V., & Farrell, A. M. (2014). The 

effects of stretching on performance. Current Sports Medicine 

Reports, 13(3), 179-185. doi:10.1249/jsr.0000000000000052. 

Silva, L. M., Neiva, H. P., Marques, M. C., Izquierdo, M., & 

Marinho, D. A. (2018). Effects of Warm-Up, Post-Warm-Up, 

and Re-Warm-Up Strategies on Explosive Efforts in Team 

Sports: A Systematic Review. Sports Medicine, 48(10), 2285-

2299. doi:10.1007/s40279-018-0958-5. 

Stevens, C., & Dascombe, B. (2015). The reliability and validity 

of protocols for the assessment of endurance sports 

performance: An updated review. Measurement in Physical 

Education and Exercise Science, 19(4), 177-185.  

Stevens, C. J., Hacene, J., Sculley, D. V., Taylor, L., Callister, R., 

& Dascombe, B. (2015). The reliability of running 

performance in a 5 km time trial on a non-motorized 

treadmill. International Journal of Sports Medicine, 36(9), 

705-709. doi:10.1055/s-0034-1398680. 

Tomaras, E. K., & MacIntosh, B. R. (2011). Less is more: 

Standard warm-up causes fatigue and less warm-up permits 

greater cycling power output. Journal of Applied Physiology, 

111(1), 228-235. doi:10.1152/japplphysiol.00253.2011. 

Vleck, V. E., Bentley, D. J., Millet, G. P., & Burgi, A. (2008). 

Pacing during an elite Olympic distance triathlon: comparison 

between male and female competitors. Journal of Science and 

Medicine in Sport, 11(4), 424-432.  

 doi:10.1016/j.jsams.2007.01.006. 

Wilson, J. M., Hornbuckle, L. M., Kim, J. S., Ugrinowitsch, C., 

Lee, S. R., Zourdos, M. C., . . . Panton, L. B. (2010). Effects 

of static stretching on energy cost and running endurance 

performance. The Journal of Strength & Conditioning 

Research, 24(9), 2274-2279.  

 doi:10.1519/JSC.0b013e3181b22ad6. 

Yamaguchi, T., Takizawa, K., & Shibata, K. (2015). Acute Effect 

of Dynamic Stretching on Endurance Running Performance 

in Well-Trained Male Runners. The Journal of Strength & 

Conditioning Research, 29(11), 3045-3052.  

 doi:10.1519/jsc.0000000000000969. 

Zourdos, M. C., Bazyler, C. D., Jo, E., Khamoui, A. V., Park, B. 

S., Lee, S. R., . . . Kim, J. S. (2017). Impact of a submaximal 

warm-up on endurance performance in highly trained and 

competitive male runners. Research Quarterly for Exercise 

and Sport, 88(1), 114-119.  

 doi:10.1080/02701367.2016.1224294. 
 

 


