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Abstract 27 

Purpose To compare the training characteristics of an elite team pursuit cycling squad in the 28 

3-month preparation phases prior to two successive world record performances. 29 

Methods Training data of five male track endurance cyclists (mean [SD]; age 23.4 [3.46] yrs; 30 

body mass 80.2 [2.74] kg; 4.5 [0.17] W.kg-1 at LT2; 6.2 [0.27] W.kg-1 MAP; maximal oxygen 31 

uptake 65.9 [2.89] ml.kg.min-1) were analysed with weekly total training volume by training 32 

type, and heart rate, power output, and torque intensity distributions calculated with reference 33 

to the respective world records’ performance requirements. 34 

Results Athletes completed 805 [82.81] and 725 [68.40] min.wk-1 of training, respectively, in 35 

each season. In the second season there was a 32% increase in total track volume, though 36 

track sessions were shorter (i.e., greater frequency), in the second season. A pyramidal 37 

intensity distribution was consistent across both seasons with 81% of training on average 38 

performed below LT1 power output each week, while 6% of training was performed above 39 

LT2. Athletes accumulated greater volume above world record team pursuit lead power (2.4% 40 

vs 0.9%) and torque (6.2 vs 3.2%) in 2019. In one athlete, mean single-leg press peak rate of 41 

force development was 71 and 46% higher at mid- and late-phases, respectively, during the 42 

preparation period.  43 

Conclusions These findings provide novel insights of the common and contrasting methods 44 

contributing to successive world record team pursuit performances. Greater accumulation of 45 

volume above race-specific power and torque (e.g., team pursuit lead), as well as improved 46 

neuromuscular force generating capacities may be worthy of investigation for implementation 47 

in training programs. 48 

Keywords: athletic performance; elite sport; training intensity distribution, track cycling, 49 

endurance 50 

  51 
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1. Introduction 52 

The 4000-metre team pursuit is a track cycling event in which four riders, each 53 

rotating periodically through positions in a paceline, attempt to catch the opposing team or 54 

ride the distance in the fastest time. Since the year 2000, the average annual rate of 55 

improvement of the men’s team pursuit world record has been 0.748 seconds, increasing to 56 

1.674 seconds since 2016. The frequency and magnitude of improvement of record 57 

performances raises intrigue about how the additional speed is achieved. While technological 58 

advancements have certainly contributed1, our attention is drawn to the trainable components 59 

of athlete performance (i.e., physical, mental, tactical, and technical abilities). Reductions in 60 

event duration decrease the relative contribution of the aerobic energy system to the overall 61 

performance2. The shift from aerobic focused toward increased power endurance means the 62 

event demands not only highly-developed aerobic and anaerobic metabolic capacities3,4 but 63 

also enhanced neuromuscular qualities to produce and tolerate large amounts of lower-body 64 

force5. Applying the appropriate training stress at the appropriate time – especially when the 65 

desired adaptations may be physiologically opposite – is the challenge in developing peak 66 

team pursuit performance. 67 

Coaches and their performance support teams spend countless hours devising training 68 

programmes they believe will allow their athletes to arrive at the start line in the best possible 69 

condition to perform. Achieving peak performance capacity also requires athletes to execute 70 

their planned training at a consistently high level. The periodisation of training across various 71 

modes and intensities is intended to promote overload without excess fatigue and elicit 72 

desired adaptations for improving performance6–8. Training design and organisation across 73 

the season can be critical to performance optimisation, especially in the specific/competition 74 

preparation and tapering phases9. When and how coaches and practitioners increase – and, 75 

subsequently, reduce – training load to attain a state of over-reaching prior to taper has been 76 

described in several sports10–15. Commonalities in these preparation phases are a peak in 77 
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training volume/load 2-4 weeks prior to competition. This peak is followed by 40-60% 78 

reductions in load in the taper toward competition while maintaining session intensity and 79 

priming technical, tactical, and mental readiness6,9. A comparison of preparations within the 80 

same cohort is valuable to understand how similarities and differences in approach may 81 

contribute to elite performance. Several studies have presented data on athlete preparations 82 

over multiple seasons11,13,16–18, reporting similar reductions in load but with some variation in 83 

the taper duration and intensity distributions between seasons. However, none of these studies 84 

involved track cyclists. 85 

The aim of this study was to compare the 3-month preparation phase training 86 

characteristics of an elite team pursuit squad across two successive seasons, both of which 87 

culminated in world record performances. The training philosophies and objectives of each 88 

season were distinct, with both enabling the athletes to develop the necessary attributes to 89 

improve their team pursuit performances. It is, therefore, valuable to understand what 90 

components of their training programming differed, and how that might have contributed to 91 

their eventual performances. In this exploratory analysis, we focused primarily on the training 92 

of physical components of performance, assessing similarities and differences in week-to-93 

week training intensity and load accumulation in preparation for the respective seasons’ 94 

benchmark events – the 2018 Commonwealth Games and 2019 Union Cycliste Internationale 95 

(UCI) Track World Championships. These findings can help to inform training planning and 96 

aid development of physical qualities contributing to elite team pursuit performance.  97 
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2. Methods 98 

2.1. Participants 99 

Five male track endurance cyclists from the Australian Cycling Team participated in 100 

this study. All participants were members of the men’s track endurance squad during the 101 

2018 and 2019 seasons. Research approval was provided by AusCycling (then Cycling 102 

Australia). After being given information about the study and its requirements, participants 103 

provided informed consent, permitting the researchers access to their testing, training, and 104 

performance data for the study period of interest. The study was granted ethics approval 105 

(ETH19-3866) by the University of Technology Sydney Human Research Ethics Committee 106 

and complied with the Declaration of Helsinki. The study was preregistered on Open Science 107 

Framework, with registration and protocol information available online at osf.io/fdg2n. 108 

Participant characteristics are presented in Table 1. 109 

2.2. Training Data Analysis 110 

The two study periods of interest were from 6th January 2018 to 5th April 2018 and 1st 111 

December 2018 to 28th February 2019 (both 89 days / 13 weeks). Athlete testing, training, 112 

and performance data were collected for every recorded activity in the 13-week study period 113 

of interest. Data were exported from the athletes’ online training diaries (TrainingPeaks™, 114 

CO, USA), and Australian Cycling Team sport science databases. Training diaries were 115 

imported to Excel 2016 (Microsoft, USA), inspected for missing and outlier data, and 116 

systematically coded by training session type for analysis.  117 

Individual workout files were uploaded to Golden Cheetah (v3.5 open-source license, 118 

UK), cleaned (i.e., heart rate and power data spikes removed), then exported as 1-Hz raw 119 

data. Torque (Nm) was derived from power output and cadence, as described by Gardner et 120 

al.19. Training session duration was determined from training diary and heart rate data to 121 

ensure agreement. Power output data were measured using SRM cranks (Schoberer Rad 122 

http://www.osf.io/fdg2n
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Messtechnik, Germany), and heart rate data collected using chest-worn heart rate monitors 123 

(Garmin, KS, USA). In 93% and 91% of on-bike sessions in 2018 and 2019, respectively, 124 

power and/or heart rate data were recorded with 77.5% and 66.9% of sessions having both. In 125 

sessions where variables were missing, time in zone data were imputed by hot deck 126 

imputation method20,21 using multiple-parameter inputs (athlete, week, coded session name, 127 

duration, distance, and available heart rate or power variables) in VIM22. Imputed variables 128 

(heart rate, power output, session duration) were plotted and visually inspected for 129 

discrepancies (e.g., outliers) between raw and imputed values. 130 

Time in training intensity zones was calculated using zones identified from a lactate 131 

threshold step test performed by athletes immediately prior to the study period of interest. 132 

Athletes started cycling at 150 W with load increased by 50 W every 5 minutes until blood 133 

lactate reached 4.0 mmol.L-1, after which a short recovery was performed before a 4-minute 134 

best-paced maximal effort23. For this study, LT1 is defined as the power output (and resultant 135 

heart rate) preceding the first > 0.4 mmol.L-1
 increase in blood lactate, and LT2 identified 136 

using the Mod-Dmax method24. Training intensity distributions were calculated for heart rate, 137 

power output, and torque. A pyramidal intensity distribution is identified by a majority of 138 

training performed at low intensities <LT1, with the remainder primarily performed below 139 

LT2 (i.e., Z1 > Z2 > Z3), whereas a polarised intensity distribution is identified when time 140 

above LT2 exceeds time between LT1-LT2 (i.e., Z1 > Z3 > Z2). The 13-week training period 141 

incorporated three main training phases – Early Preparation (5 weeks), Mid Preparation (5 142 

weeks), and Late Preparation/Peaking Phase (3 weeks). 143 

For the 2018 event, race power outputs for each athlete in lead position (i.e., first 144 

wheel) were acquired by performance modelling using race pace-effort data (power, speed, 145 

cadence) collected in training sessions prior to the event, corrected for environmental 146 

conditions (temperature, humidity, barometric pressure, air density). A fixed proportion of 147 
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the respective riders’ lead position modelled power was used to calculate power output at 148 

each follow position (i.e., second, third, and fourth wheel) based on previous research25. For 149 

the 2019 event, data were measured directly on each athletes’ power meter. These data were 150 

used to calculate time spent above each threshold (i.e., Lead, Follow, Average). 151 

The 2019 UCI Track Cycling World Championships men’s 4000-metre team pursuit 152 

final took place at Arena Pruszków (Pruszków, Poland) on 28th February 2019 – 329 days 153 

after the team pursuit squad set their previous world record at the 2018 Commonwealth 154 

Games (Chandler, QLD, Australia). Air density inside the velodrome was 1.159 kg/m3. 155 

2.3. Statistical Analysis 156 

Data were analysed and figures plotted using R (version 4.0.2)26. All data are 157 

presented as mean ± SD. 158 

3. Results 159 

3.1. Training Characteristics 160 

Participant characteristics from the 2019 season are presented in Table 1 along with 161 

percentage changes from the 2018 season. During the 3-month preparation phases, athletes 162 

completed on average 805 ± 82.81 and 725 ± 68.40 min-1.wk-1 of training in the 2018 and 163 

2019 seasons, respectively (Figure 1). Total distance cycled across track, road, and ergometer 164 

sessions 63 ± 232 km-1.wk-1 lower in the 2019 season (3665 ± 560 km vs 2728 ± 558 km). 165 

Training sessions involved both specific and non-specific training, and active and 166 

environmental stress. ‘Ergometer’ sessions included those completed on indoor trainers or 167 

cycling on a treadmill. ‘Gym & Track’ sessions involved either gym-based exercises as part 168 

of a warmup routine, or alternation between resistance training- and track-based efforts. 169 

Compared to 2018, there was a 32 ± 33% increase in total track volume, however average 170 

track session duration decreased by 7 ± 14%. Track training duration in each season is 171 
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inflated by the inclusion of recovery periods between sets. There was a 10 ± 21% reduction in 172 

total road cycling duration in the second season.  173 

### Table 1 Approximate Position ### 174 

In 2018, the team frequently performed standing and flying start team pursuit efforts 175 

over distances of 2-4 km, with extended rest periods (15-50 mins) between. While these 176 

training efforts were maintained in 2019, a greater number of ‘broken’ team pursuit efforts 177 

were performed wherein athletes performed sets of several 1-2 km efforts (often standing 178 

start followed by flying starts) separated by short (5-8 lap) active recovery periods. 179 

3.2. Training Intensity Distribution 180 

A pyramidal intensity distribution was observed for power (Figure 2-A) and heart rate 181 

(Figure 2-B) each week of both seasons. An average of 72 ± 8% and 79 ± 10% of total time 182 

was spent below LT1 heart rate each week in the first and second seasons, respectively, while 183 

these proportions were 81 ± 6% and 81 ± 4% for power output. Similar average weekly 184 

distributions were observed between seasons for moderate (LT1-LT2) and high (>LT2) 185 

intensities for heart rate (21 ± 6% vs 16 ± 6% and 7 ± 4% vs 6 ± 5%, respectively) and power 186 

output (13 ± 5% vs 12 ± 3% and 6 ± 3% vs 6 ± 3%, respectively). 187 

### Figure 1 Approximate Position ### 188 

### Figure 2 Approximate Position ### 189 

3.3. Power & Torque Load Accumulation 190 

Despite the faster race time, required mean power output and torque demands were 191 

lower in the second world record performance. Race power outputs were 581 ± 52, 507 ± 22, 192 

and 414 ± 30 W for team pursuit lead (wheel 1), race average, and follow positions (wheels 193 

2-4) respectively, in the 2019 performance. These were 80, 28, and 51 W lower, respectively, 194 
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than those modelled in the prior world record. These differences were 8 (55 vs 47), 4 (41 vs 195 

45), and 5 (34 vs 39) Nm, respectively, for lead, average, and follow torque demands between 196 

performances. Athletes accumulated a greater proportion of training above the respective WR 197 

race-relevant power (Figure 3) and torque (Figure 4) demands in the second season; 2.4 ± 198 

1.35% (vs 0.9 ± 0.45%) and 6.2 ± 2.26% (vs 3.2 ± 1.51%) of bike-based sessions were spent 199 

above WR lead power and torque, respectively. 200 

### Figure 3 Approximate Position ### 201 

### Figure 4 Approximate Position ### 202 

3.4. Gym-based training 203 

The strength & conditioning programme in both seasons aimed to develop athletes’ 204 

strength, power, and speed through structured resistance training to complement bike-specific 205 

development and overall training objectives. At matched timepoints of both preparation 206 

phases, single-leg press mean power was 2.2% and 2.6% higher in 2019, respectively, at 5-7 207 

weeks (mid-phase) and 1-3 weeks (late phase) prior to world record performance. Mean peak 208 

power was 5.3% higher in the mid phase and 8.3% lower in the late phase compared to the 209 

2018 season. Mid-season peak force and rate of force development were 31.6% and 32.3% 210 

higher, respectively, in the second season, with between-season differences for each measure 211 

increasing to 71.1% and 46.3% in the 2019 taper period. These changes in power and force 212 

production were achieved with load 24.8% and 111.7% greater leg press loads, respectively, 213 

at each timepoint. 214 

### Figure 5 Approximate Position ### 215 

3.5. Race performance 216 

Compared to the 2018 season, greater variation in pace was observed during track 217 

session training efforts in 2019, ranging from above 15.0 to below 13.9 seconds per lap – race 218 
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target pace – in the final weeks of preparation. A more linear approach was observed in the 219 

final six weeks of the 2018 preparation. Riders used a gear size of 118.5 (n = 2) or 120.4 220 

inches (n = 2) for the race, which was an increase from 116 inches in the previous record, to 221 

match the riders’ improved physical and technical capabilities. The final race time was 222 

3:48.014 min:sec.ms. 223 

### Figure 6 Approximate Position ###  224 

4. Discussion 225 

This was the first study to compare team pursuit cyclists’ preparations prior to 226 

successive world record performances. Differences in training programming, intensity 227 

distribution, and load accumulation relative to each season’s respective world-record 228 

performance power output and torque demands were analysed. In each 13-week period prior 229 

to respective world record performances, the team pursuit squad members completed 186 and 230 

167 training hours in 2018 and 2019, respectively, across multiple modes, including a 26% 231 

reduction in cycling (track, road, ergometer) volume by distance. With the reduced volume of 232 

training, the athletes performed a greater proportion of training at intensities above the 233 

competition-specific demands in the second season, including a 60% increase in total load 234 

accumulated above WR team pursuit lead position torque. The team’s performance at the 235 

2019 UCI Track Cycling World Championships was a then-world record 3:48.012 236 

min:sec.ms in the men’s 4000-metre team pursuit, beating their own world record (2018 237 

Commonwealth Games, 3:49.804 min:sec.ms) by 1.792 seconds. This analysis offers 238 

important insights to the training demands contributing to repeated elite performances, 239 

including the variations in training programming that may contribute to continued 240 

performance development. 241 

The training intensity distributions observed among these athletes were similar across 242 

both seasons, and to those previously reported in elite endurance training27,28. Most bike-243 
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specific training (81%) was performed at low intensities – below LT1 – with 6% of training 244 

performed above LT2 (high intensity). This pyramidal intensity distribution is common in 245 

other endurance sports of similar event duration29–31. While intensity distributions were 246 

similar, the lower overall training volume by time and distance would have allowed greater 247 

recovery time between sessions. What was evident in the intensity distributions were the 248 

discrepancies between the more stable power output data and the highly variable heart rate 249 

measured within each week (Figure 2). These variations likely reflect the stochastic nature of 250 

cycling and, particularly, track events where training efforts are often short, high-intensity 251 

bouts.  Due to the transitional periods between low- and high-intensity exercise (e.g., during 252 

repeated sprint training), there is an inflationary effect on moderate-intensity training volume 253 

while heart rate passes through this training zone to ‘catch up’ to the metabolic demand of the 254 

external load (e.g., power output). This inflationary effect occurs during both the ascending 255 

and descending arm of the heart rate response. Caution should be advised when using heart 256 

rate-based intensity distributions to inform training decisions in sports where athletes 257 

frequently perform activities in which a metabolic steady state is not reached. Indeed, it has 258 

been shown that heart rate does not accurately predict metabolic stress during exercise with 259 

high variation of intensity32. The majority of these athletes’ track and ergometer sessions 260 

were performed as short duration (< 2 min) efforts. As a result of these training prescriptions, 261 

heart rate may not be a suitable means for quantifying intensity distribution or load 262 

accumulation. 263 

Notable increases in single-leg press performance measures were observed at matched 264 

timepoints from the 2018 and 2019 seasons. These improvements reflect the objective of 265 

developing maximal strength, power, and speed, having previously focused on movement 266 

competency and robustness for injury prevention. Differences in leg press loads, especially in 267 

the pre-competition taper period, reflect a change in training philosophy within the 268 
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performance support staff – a new strength & conditioning coach joined the team prior to the 269 

2019 season. Peak force and rate of force development were 32% higher at mid-phase 270 

compared to the 2018 season, with differences increasing to more than 46% in the taper 271 

period despite substantial increases in resistance load. These increases in rapid and repeatable 272 

force production indicate improved neuromuscular capacities33,34, which may have translated 273 

to on-track performance. Given the greater resistance training loads nearer to peak 274 

performance in the second season, the athletes may have maintained neuromuscular qualities 275 

allowing them to tolerate higher loads. This would be most relevant in the standing start 276 

where torque and power output are greatest. The increased gear size from the previous record 277 

performance would result in a greater torque requirement to overcome the inertial resistance 278 

and attain target velocity35. How these torque demands affect performance later in the race, 279 

when neuromuscular fatigue and damage might begin to impair contractile function and force 280 

production, may be worthy of further investigation. 281 

Despite the larger gear selected for the second world record performance, average 282 

torque demands at target pace in each position were lower than was modelled in the 2018 283 

season. While the need to use modelled rather than measured power output data in the first 284 

world record was unfortunate, we stand by the accuracy of the estimates and recently 285 

published data from an international calibre team pursuit squad for a similar performance 286 

time are nearly identical36. The difference in torque demands likely reflects technical (e.g., 287 

athlete position) and technological (i.e., equipment) improvements in aerodynamics. The 288 

average CdA achieved by the riders in the 2019 performance supports this theory. Reduced 289 

torque demand decreases neuromuscular strain, potentially improving athletes’ abilities to 290 

maintain consistent force in the late stages of the race, minimising any fatigue-induced time 291 

losses. 292 



 

13 

 

Between seasons, differences were evident in the type of training performed and taper 293 

strategies. The team shifted from primarily using repeated individual standing and flying 294 

team pursuit efforts in 2018 with longer rest periods (15-50 min) between, to an increased 295 

number of ‘broken’ team pursuit efforts involving sets of shorter efforts separated by 5-8 lap 296 

active recoveries. These broken team pursuit efforts worked as high-intensity interval training 297 

and permitted accumulation of race-distance volume at higher average intensities than the 298 

longer, traditional training efforts. The work and recovery durations, along with gear sizes 299 

and pacing, could be manipulated more easily to target various metabolic adaptations within 300 

these race-specific efforts. In both seasons, the total volume reduction during the taper was 301 

>65% from the late-phase peak (Figure 1). However, a shorter 2-week taper was performed in 302 

2018 with 24 and 55% reductions in training volume per week, compared to a 3-week taper 303 

in 2019 with volume reductions ranging from 25-41%. These values are not dissimilar to 304 

those performed in other sports6,9. The more gradual taper in the second season was planned 305 

to allow adequate time for adaptation from the high-intensity track training completed at six 306 

and three weeks prior to competition. In this period, there was greater sustained effort volume 307 

at or above WR requirements compared to the previous season. 308 

4.1. Limitations 309 

Several limitations must be acknowledged in this exploratory analysis, including that 310 

its comparisons are limited to differences in physical characteristics, with limited ability to 311 

delineate changes in performance resulting from improvements in mental, tactical, or 312 

technical aspects of their preparation and performance. While it would be highly valuable to 313 

explore changes in those other performance components, those aspects were not as well 314 

documented or measurable to enable analyses. Still, the differences reported within this study 315 

provide important insights to how an elite track cycling team can modify and evolve their 316 

physical preparations to enable repeated success.  317 
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The proportion of missing data in each season for power output (2.8-3.4%), heart rate 318 

(12-21%), or both (7.4-9.5%) may have affected quantification of training intensity 319 

distributions. These data were missing completely at random (MCAR, i.e., unrelated to 320 

another measured variable), typically related to temporary unavailability of the measurement 321 

device (e.g., heart rate monitor/power meter not present, battery issues). The use of a hot deck 322 

imputation method, where missing values were estimated from similar complete observations 323 

and inspected against the raw data for outliers20,21, allowed us to explore a complete and more 324 

accurate dataset. 325 

Session durations stated in workout summaries, particularly for track sessions, were 326 

for the entirety of the session rather than only the active/work duration. As such, these 327 

session durations are inflated by the rest time between efforts, which can be >15 mins in 328 

some instances. Furthermore, several sessions had recorded durations much longer (>15 min) 329 

than the planned duration, possibly due to athletes forgetting to end sessions on bike 330 

computers. These sessions were visually inspected and erroneous data corrected to match the 331 

active period or session planned duration. Time in respective training zones were then 332 

recalculated based on the corrected durations. 333 

Finally, no off-training activities were recorded, which may alter total training volume 334 

and load, particularly at low intensities37,38. Future studies of this nature should consider the 335 

potential influence of activities of daily living and incidental physical activity on 336 

quantification of training volume and intensity distribution. 337 

4.2. Practical Applications 338 

This study demonstrates that the training contributing to successive world record team 339 

pursuit performances exhibits several common and contrasting themes. Notably, a pyramidal 340 

training intensity distribution was consistent in the preparation phases prior to both 341 

performances and in alignment with prior elite endurance athlete intensity distribution 342 
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literature. However, an increase in accumulated volume for race-specific power and torque 343 

was observed in the second season, possibly contributing to the new world record. 344 

The inclusion of resistance training within track endurance cyclists’ training 345 

programmes may contribute to force development and neuromuscular load tolerance, 346 

permitting use of greater gear sizes and, therefore, higher speeds at a specific cadence. 347 

Furthermore, the use of larger resistance loads in the weeks prior to race day may not be 348 

detrimental to performance. A focus on race pace development through increased gear size 349 

and broken team pursuit training efforts may be beneficial for improving average speed. 350 

These findings should be investigated further to determine any causal effects so that training 351 

interventions can be developed to more effectively exploit the mechanisms underpinning 352 

performance improvement. 353 

Since the performances investigated in the present study, the team pursuit world 354 

record has been broken on several occasions with the most recent record performance in 2021 355 

being almost 6 seconds faster than that set by Australia in their 2019 race (Italy, 3:42.032 356 

min:sec.ms). This represents a major improvement, and notable changes in both tactical (e.g., 357 

rider turn length) and technical (e.g., gear ratio, body position, equipment, aerodynamics) 358 

factors are evident. The interaction of these factors with physical and mental characteristics 359 

are not as evident, but highly worthy of investigation. Based on the world record progression 360 

since 2000, accounting for its increased rate of change since 2016, it is possible that we will 361 

witness a new men’s team pursuit world record below 3:41.000 min:sec.ms in 2024 362 

(unpublished analysis). Understanding the factors contributing to such a performance would 363 

be of great interest to many within the sport. 364 

5. Conclusions 365 

These findings provide valuable insight to the training characteristics of elite team 366 

pursuit cyclists in successive world record-breaking seasons. Specifically, it highlights some 367 
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commonalities and differences in training approaches during the 3-month competition 368 

preparation and taper phases. In the second season, athletes on-bike training volume by 369 

distance was lower, while there was an increase in total load accumulated above WR team 370 

pursuit lead position torque demands. The physical taper in 2019 was performed over an 371 

additional week, with more gradual and consistent reductions in training volume. In both 372 

seasons, a track-specific training programme with well-structured road-based volume and 373 

resistance training provides the requisite training load and stress to develop the physical 374 

components of performance necessary for elite team pursuit performance. A likely role of 375 

improved aerodynamics through technical and technological improvements must be 376 

acknowledged for its contribution to the improved performance time. The training planned 377 

for and executed by the athletes in the second season likely would not have been possible 378 

without the already strong foundation developed in the prior season; the physical, tactical, 379 

technical, and mental capabilities that had been established could be recalled by the athletes 380 

and allow them to push the limits of performance further. These observations speak to the 381 

need for a long-term athlete and performance development plan to reach performance 382 

potential. 383 

  384 
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TABLES & FIGURES 508 

Table 1 Team pursuit squad characteristics in 2019 season and change from 2018 season 509 

Figure 1 Athletes’ weekly mean training volume (hours) performed, by session type, in the 510 

preparation phase prior to each world record event 511 

Figure 2 Changes in team pursuits squad’s weekly average training intensity distributions for 512 

A) power output, and B) heart rate from the 2018 season (open circles) to 2019 season 513 

(closed circle) 514 

Figure 3 Athletes’ A) power output distributions and, B) mean percentage time in team 515 

pursuit-relevant power intensity zones for each week prior to world-record performances 516 

Figure 4 Athletes’ A) torque distributions and, B) mean percentage time in team pursuit-517 

relevant torque intensity zones for each week prior to world-record performances 518 

Figure 5 Within-season variations and trends of mean track session gear selection and effort 519 

pace (lap time) prior to each world-record team pursuit performance 520 

Figure 6 Changes in single-leg press measures (clockwise, from top left: peak power, mean 521 

power, peak force, peak rate of force development) across two training periods (mid [5-7 522 

weeks] and late [1-3 weeks]) for a team pursuit cyclist (n = 1) prior to world record 523 

performances. 524 
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Table 1 Team pursuit squad characteristics in 2019 season and change from 2018 season 526 

 Mean [SD] Range Change [%] 

Age (years) 23.4 [3.46] 20.8-29.4 1.5 [6.8%] 

Height (cm) 183.0 [5.24] 179.0-192.0 0.0 [0.0%] 

Weight (kg) 80.2 [2.74] 78.0-84.3 1.6 [2.0%] 

W at LT2 362 [15.47] 343-384 18 [5.2%] 

W.kg-1 at LT2 4.5 [0.17] 4.3-4.7 0.1 [2.3%] 

W at VO2peak 502 [23.74] 483-541 16 [3.3%] 

W.kg-1 at VO2peak 6.2 [0.27] 5.9-6.7 0.0 [0.0%] 

VO2peak (L.min-1) 5.2 [0.29] 4.9-5.5 -0.2 [-3.7%] 

VO2peak (mL.kg.min-1) 65.9 [2.89] 63.0-69.0 -2.8 [-4.1%] 

BLapeak (mmol.L) 19.1 [2.21] 17.0-22.8 2.2 [13.0%] 

HRmax (bpm) 191 [10.96] 182-210 -5 [-2.6%] 

Abbreviations: W, power output, watts; LT2, lactate threshold; 

VO2peak, peak oxygen consumption; Blapeak, peak blood lactate 
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Table 2 Comparison of training sessions completed by team pursuit squad in two weeks prior 529 

to world record performances 530 

 531 

Days to Event 2018 Commonwealth Games 2019 UCI Track World Championships 

14 
AM Road – Recovery Road – Aerobic 

PM   

13 
AM Track: Technical, Team Pursuit Swings Track: Team Pursuit 

PM Gym & Track: Preload Team Pursuit Gym & Track: Preload Team Pursuit 

12 
AM Road: Aerobic; Heat: Ergometer Road: Aerobic 

PM  Track: Technical, Madison Changes 

11 
AM Road: Aerobic; Heat: Passive Road: Recovery 

PM   

10 
AM Ergometer: TP Simulation, Heat: Steady State Track: Team Pursuit 

PM   

9 
AM Track: Team Pursuit Hypoxia: Ergometer 

PM  Travel: International 

8 
AM Heat: Ergometer   

PM  Massage / Mobility 

7 
AM Track: Team Pursuit & Bunch Track: Team Pursuit 

PM Heat: Passive  

6 
AM Road: Aerobic Ergometer: Rollers 

PM Travel: Domestic  

5 
AM Ergometer: Rollers Track: Team Pursuit 

PM   

4 
AM Road: Pre-start ride Track: Team Pursuit 

PM Track: Team Pursuit  

3 
AM Road: Pre-start ride Road: Pre-start ride 

PM Track: Team Pursuit Massage 

2 
AM Ergometer: Rollers Ergometer: Rollers 

PM   

1 

AM   

PM Track: Team Pursuit 
Track: Team Pursuit 

Race, Qualifying & Round 1 
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