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Abstract 34 

We quantified on pitch external loading of English Premier League (EPL) academy soccer 35 

players (n=76; U12-U18 age groups) over an entire competitive season. Mean accumulative 36 

weekly duration and total distance, respectively, was similar in the U12 (329±29 min; 19.9±2.2 37 

km), U13 (323±29 min; 20.0±2.0 km) and U14 (339±25 min; 21.7±2.0 km; P>0.05 for all 38 

comparisons) age-groups, though all teams were less than U15 (421±15 min; 26.2±2.1 km), 39 

U16 (427±20 min; 25.9±2.5 km) and U18 (398±30 min; 26.1±2.6 km) players (P<0.05 for all 40 

comparisons). Mean weekly high-speed running and sprint distance was not different between 41 

U12 (220±95 m and 6±9 m respectively), U13 (331±212 m and 6±27 m) and U14 (448±193 m 42 

and 21±29 m) age-groups (P>0.05 for all pairwise comparisons) though all squads were less 43 

than U15 (657±242 m and 49±98 m), U16 (749±152 m and 95±55 m) and U18 (979±254 m 44 

and 123±56 m) age-groups (P<0.05 for all pairwise comparisons). Data demonstrate that 45 

absolute weekly training volume in EPL academy soccer players increases throughout the 46 

academy pathway. Furthermore, although U16-U18 players are capable of achieving similar 47 

training and match volumes as previously reported in adult EPL players, they do not yet achieve 48 

the absolute intensities of adult EPL players.  49 

 50 

 51 
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Introduction 53 

Despite more than four decades of research examining the physical demands of soccer match 54 

play in adult players (Reilly and Thomas, 1979; Barnes et al., 2014), detailed analysis of the 55 

customary training loads of professional players is comparatively limited (Malone et al., 2015; 56 

Anderson et al., 2016). Nonetheless, available data demonstrate that training loads are lower 57 

than those experienced in match play, as evidenced by parameters such as total distance (<7 58 

km vs. ~10-13 km), mean speed (<80 mmin-1 vs. ~100-120 mmin-1), high-speed running 59 

distance (<300 m vs. >900 m) and sprint distance (<150 m vs. >200 m) (Anderson et al., 2016). 60 

In contrast to adult players, the habitual training loads completed by academy soccer players is 61 

less well studied. Indeed, previous reports to date are limited to quantifying the accumulative 62 

training and match load (TML) over a period of one-to-two weeks (Wrigley et al., 2012; 63 

Coutinho et al., 2015; Hannon et al., 2020a) and are often confined to internal measures such 64 

as heart rate and/or rating of perceived exertion (Wrigley et al., 2012) or single training metrics 65 

such as session duration (Brownlee et al., 2018). 66 

 67 

Given the use of GPS technology as a monitoring tool to quantify external loading in adult 68 

soccer players (Malone et al., 2015; Anderson et al., 2016), there is a definitive need to also 69 

quantify the absolute loading patterns completed by academy players so as to ascertain when 70 

players are physically capable of achieving similar volumes (i.e. total distances) and intensities 71 

(i.e. distances attained within specific absolute speed thresholds) that are associated with adult 72 

soccer. In this regard, we recently quantified the training and match volume in male players 73 

from an English Premier League (EPL) academy over a two week in-season period. We 74 

specifically observed that physical loading patterns (e.g. accumulative total distance) 75 

progressively increased from under (U)12/13 (38.3 ± 5.1 km), U15 (53.7 ± 4.5 km) and U18 76 

(54.4 ± 7.1 km) age-groups (Hannon et al., 2020a). Such increases in absolute training load in 77 

conjunction with increases in fat-free mass, also resulted in increased total daily energy 78 

expenditure (TDEE) between age-groups (2859 ± 265, 3029 ± 262 and 3586 ± 487 kcalday-1 79 

in the U12/13, U15 and U18 age-groups, respectively) (Hannon et al., 2020a). It is noteworthy 80 

that weekly loading for the U18 players and associated mean daily TDEE was comparable to 81 

previously published data from adult EPL (26 ± 5 kmweek-1, 3566 ± 585 kcalday-1) and Dutch 82 

Eredivisie (~35 kmweek-1, 3285 ± 354 kcalday-1) players (Anderson et al., 2017; Brinkmans 83 

et al., 2019). Additionally, we also observed that individual players in the U12/13 and U15 84 

age-groups also presented with weekly training loads and TDEE that were comparable to (or 85 



in some cases exceeded) adult male players. Nonetheless, we acknowledge that such 86 

assessments of physical loading and energy expenditure were limited to a two week in-season 87 

period and hence may not be representative of the typical loading patterns that players 88 

experience throughout the course of an entire season.  Research from adult players also 89 

demonstrates that daily training load is periodised across the weekly micro-cycle, largely as a 90 

reflection of fixture schedule and proximity to the next game (Anderson et al., 2016). However, 91 

it is not yet clear if such periodisation models are also apparent in academy players.  92 

 93 

A detailed understanding of potential periodisation and progressions in loading patterns 94 

between age groups (especially during periods of growth and maturation) is of course important 95 

to help reduce injury risk (Bowen et al., 2017) and minimise time lost from training (Wrigley 96 

et al., 2012; Bourdon et al., 2017). Whilst previous reports have documented increases in both 97 

training volume and intensity between U14 and U18 age-groups (Wrigley et al., 2012), it is 98 

noteworthy that such data were collected before the introduction of the Premier League’s Elite 99 

Player Performance Plan (EPPP), the latter recommending ~600-720 minutes of pitch-based 100 

activity per week for an U12 player rising to ~720-840 minutes per week for an U23 player 101 

(Premier League, 2011). Although such recommendations are congruent with traditional long-102 

term athletic development (LTAD) models (Balyi and Hamilton, 2004; Lloyd et al., 2015), no 103 

data exist to corroborate whether EPL academies are adhering to such training models 104 

throughout the academy pathway.   105 

 106 

With this in mind, the aims of the present study were to therefore: (1) quantify the accumulative 107 

weekly training and match load for each age-group within an EPL academy over the course of 108 

a season, and (2) to evaluate the periodisation of daily loading patterns within a weekly micro-109 

cycle for each age-group within an EPL academy. To this end, daily external physical loads 110 

were collected throughout the 2018-19 season in a cohort of male academy soccer players 111 

ranging from U12 to U18.  112 

 113 

Materials & Methods 114 

Participants 115 

One hundred and eleven male outfield soccer players from a Category One EPL soccer 116 

academy initially volunteered to participate in the study. However, following the data filtering 117 

process (described in overview of study design) 76 (n=76) were included for final analysis. 118 



Players were categorised according to their respective age-group (U12, U13, U14, U15, U16 119 

and U18) based upon their chronological age. Participant characteristics are presented in Table 120 

1. The study was approved by the Wales Research Ethics Committee, UK (REC approval 121 

number: 17/WA/0228) and written informed parental/guardian consent and player assent was 122 

obtained respectively.  123 

 124 

<TABLE 1> 125 

 126 

Overview of study design 127 

Training and match data were collected throughout the 2018/19 season (pre-season and 128 

competitive season) from July 2018 until May 2019 at the club’s training ground. Players 129 

underwent assessments of stature, sitting height and body mass in accordance with the 130 

International Society for the Advancement of Kinanthropometry guidelines (Marfell-Jones et 131 

al., 2006) in July 2018 (start of season) and May 2019 (end of season). Additionally at these 132 

time-points, for players in the U12-U16 age-groups somatic maturity timing was determined 133 

by calculating the maturity offset (Mirwald et al., 2002) and for all players maturity status was 134 

determined using the Sherar equation (Sherar et al., 2005). 135 

 136 

Only main squad sessions were considered for analysis; defined as a pitch-based training 137 

session or match that at least 50% of the respective age-group completed. Individual sessions 138 

such as additional training or rehabilitation were excluded from analysis. Goalkeepers were 139 

also excluded from analysis. In total, 14,556 individual sessions from 111 players were initially 140 

considered for analysis. Of these sessions, 217 (U12 1.8%; U13 1.3%; U14 1.2%; U15 1.4%; 141 

U16 1.0%; U18 1.8%) had ‘estimated’ data either due to malfunctioning GPS hardware or 142 

players forgetting to wear their GPS units, and consequently were excluded from analysis. To 143 

be included in the next stage of analysis, players must have completed at least 70% of the total 144 

number of sessions for their respective age-group for the season - leaving 76 players (69%) 145 

remaining. Completion of 60% of total sessions (90 players / 81%) was deemed too few and 146 

completion of 80% (59 players / 53%) excluded too many players. The mean number of 147 

sessions per week per age-group was three for the U12’s, U13’s & U14’s and four for the 148 

U15’s, U16’s and U18’s. As such, to be considered a ‘representative’ week and to be included 149 

in the next stage of analysis, at least three sessions (inclusive of one match) had to be completed 150 

by players in the U12, U13 and U14 age-groups and at least four (inclusive of one match) in 151 



the U15, U16 and U18 age-groups. 76% (414 weeks), 75% (359 weeks), 83% (341 weeks), 152 

72% (259 weeks), 66% (252 weeks) and 71% (424 weeks) of individual weeks were included 153 

in the U12, U13, U14, U15, U16 and U18 age-groups, respectively. The final number of 154 

sessions included for analysis was 10,986 (2049 individual weeks). Session content was not 155 

influenced by the research team.156 

 157 

Quantification of session load 158 

Pitch based training and match load was measured using global positioning system (GPS) 159 

technology (Apex, STATSports, Newry, Northern Ireland). Each portable GPS unit (30 x 80 160 

mm, 48 grams) sampled at 10 Hz providing information on positioning and time, thus velocity 161 

and distance. These devices have been shown to provide valid and reliable estimates of distance 162 

and velocity (<2% typical error of measurement) when compared to criterion measures during 163 

a range of typical team sport movement activities (Beato et al., 2018; Thornton et al., 2019). 164 

These types of GPS devices have also been shown to provide both valid and reliable estimates 165 

of immediate (e.g. quick accelerations) and continuous (e.g. linear running) movements during 166 

linear and multidirectional soccer-specific movements (Coutts and Duffield, 2010; Varley, 167 

Fairweather and Aughey, 2012). The GPS unit was placed inside a custom-made manufacturer 168 

provided vest (Apex, STATSports, Northern Ireland) that held the unit on the upper back 169 

between both scapulae, allowing clear exposure of the GPS antennae to acquire a clear satellite 170 

connection. The GPS units were turned on around 30 minutes before use and left outside (as 171 

per the manufacturer’s instructions) to obtain a sufficient satellite signal (i.e. a lock with at 172 

least four different satellites) and to synchronise the GPS clock with the atomic clock in the 173 

satellites (Larsson, 2003). Whilst inter-unit reliability for most GPS derived metrics from the 174 

same manufacturer (including TD and different speed thresholds) is considered good (CV: 0.2-175 

1.5%) (Thornton et al., 2019), players wore the same unit for all sessions unless there was a 176 

hardware failure with their unit in which case they were provided with a new unit. At the end 177 

of each session, data were downloaded and then cropped from the start of the warm-up to the 178 

end of the last organised drill or end of match play, on the manufacture’s software (Apex 10 179 

Hz version 2.0.2.4, STATSports, Northern Ireland). The external load variables selected for 180 

analysis were training and match duration (minutes), total distance covered (km), average 181 

speed (mmin-1; total distance covered divided by duration), high-speed running distance 182 

(meters; 19.8-25.2 kmh-1) and sprint distance (>25.5 kmh-1) (Malone et al., 2015; Anderson 183 

et al., 2016). To ascertain when academy soccer players are capable of achieving the training 184 



and match intensities of adult EPL players, absolute speed thresholds commonly used within 185 

the adult game were deliberately selected (Malone et al., 2015; Anderson et al., 2016).  186 

 187 

Data analysis 188 

The number of weeks included in the final analysis was 28±3, 28±5, 28±5, 26±3, 23±6 and 189 

29±3 weeks in the U12, U13, U14, U15, U16 and U18 age-groups, respectively. From these 190 

included weeks, to determine a ‘mean’ week the mean value for each TL variable was 191 

determined for each player. To determine if any periodisation within the week occurred, mean 192 

values (for all included weeks) for each TL variable were determined for each player for each 193 

day of the week. Days were classified as number of days from match day (MD): MD-5, MD-194 

4, MD-3, MD-2, MD-1 and MD (Malone et al., 2015). Each age-group always had a rest day 195 

the day after a match (MD+1). Additionally, the U12, U13 and U14 age-groups had MD-1 off, 196 

and the U15, U16 and U18 age-groups had MD-3 off. 197 

 198 

Statistical analysis 199 

To determine differences in a ‘mean’ week between age-groups, statistical comparisons for 200 

normally distributed data were assessed using a one-way between-groups analysis of variance 201 

(ANOVA). Where significant main effects were present, Bonferroni post-hoc analysis was 202 

conducted to locate specific differences (level of significance [] set at P<0.05). For non-203 

normally distributed data, statistical comparisons were assessed via the non-parametric, 204 

Kruskal-Wallis test. Where significant main effects were present, Mann-Whitney U post-hoc 205 

analysis with a Bonferroni correction was conducted to locate specific differences (level of 206 

significance [] set at P<0.003). To determine between-day differences within each age-group, 207 

statistical comparisons for normally distributed data were assessed using a one-way within-208 

group ANOVA. If Mauchly’s test of sphericity was violated (Greenhouse Geisser epsilon of 209 

<0.75), data were corrected using Greenhouse Geisser epsilon. Where significant main effects 210 

were present, Bonferroni post-hoc analysis was conducted to locate specific differences (level 211 

of significance [] set at P<0.05). For non-normally distributed data, statistical comparisons 212 

were assessed via the non-parametric, Friedman’s ANOVA. Where significant main effects 213 

were present, Wilcoxon signed-rank post-hoc analysis with a Bonferroni correction was 214 

conducted to locate specific differences (level of significance [] set at P<0.05). 215 

 216 

Results 217 



Comparisons of ‘mean’ accumulative training and match loads between age-groups 218 

Mean weekly training and match load for each metric per each age-group can be seen in Figure 219 

1. Weekly duration and TD for a mean week in the U12 (329 ± 29 min; 19.9 ± 2.2 km), U13 220 

(323 ± 29 min; 20.0 ± 2.0 km) and U14 (339 ± 25 min; 21.7 ± 2.0 km) age-groups was not 221 

different between squads (P>0.05 for all comparisons), though all three age-groups were lower 222 

than the U15 (421 ± 15 min; 26.2 ± 2.1 km), U16 (427 ± 20 min; 25.9 ± 2.5 km) and U18 (398 223 

± 30 min; 26.1 ± 2.6 km) age-groups (P<0.01 for all comparisons). No differences existed in 224 

either duration or TD between the U15 to U18 players (P>0.05 for all comparisons).  225 

 226 

Weekly mean speed in the U18 age-group (66 ± 6 mmin-1) was higher than the U12’s (60 ± 3 227 

mmin-1; P=0.001) and U16’s (60 ± 5 mmin-1; P=0.003). There were no differences in mean 228 

speed between any other age-group (U13 63 ± 2 mmin-1; U14 61 ± 11 mmin-1; U15 64 ± 6 229 

mmin-1; P>0.05 for all comparisons). 230 

 231 

Weekly HSR distance in the U12 (220 ± 95 m) and U13 (331 ± 212 m) age-groups was similar 232 

to the U14’s (448 ± 193 m; P>0.05 for all comparisons), but less than the U15 (657 ± 242 m), 233 

U16 (749 ± 152 m) and U18 (979 ± 254 m) age-groups (P<0.01 for all comparisons). The 234 

U14’s HSR distance was similar to the U15’s (P=0.25), but less than the U16 (P<0.01; 95% CI 235 

= -553 to -49 m) and U18 (P<0.01; 95% CI = -762 to -301 m) age-groups. HSR distance in the 236 

U15 age-group was similar to the U16 (P=1.00) but less than the U18’s (P<0.01; 95% CI = -237 

565 to -79 m), with no differences in mean weekly HSR distance between the U16 and U18 238 

age-groups (P=0.06). 239 

 240 

Weekly sprint distance in the U12’s (6 ± 9 m) was similar to the U13’s (6 ± 27 m; P=0.279) 241 

and U14’s (21 ± 29 m; P=0.009), but lower than the U15’s (49 ± 98 m; P<0.001), U16’s (95 ± 242 

55 m; P<0.001) and U18’s (123 ± 56 m; P<0.001). Sprint distance in the U13’s was similar to 243 

the U14’s (P=0.264) and U15’s (P=0.014), but lower than the U16’s (P<0.001) and U18’s 244 

(P<0.001). Sprint distance in the U14’s was similar to the U15’s (P=0.093) but lower than the 245 

U16’s (P=0.001) and U18’s (P<0.001). Sprint distance was similar between the U15, U16 and 246 

U18 age-groups (P>0.003 for all pairwise comparisons). 247 

 248 

< FIGURE 1> 249 



Periodisation of weekly loading patterns within each age-group 250 

Daily session duration, total distance, mean speed, high-speed running distance and sprint 251 

distance for each age-group can be seen in Figures 2, 3, 4, 5 and 6, respectively. Session 252 

duration did not differ between days in the U12 age-group (P=0.33). There was a main effect 253 

of day on session duration in the U13, U14, U15, U16 and U18 age-groups (P<0.01 for all age-254 

groups). There was a main effect of day on total distance, mean speed, HSR distance and sprint 255 

distance in the U12, U13, U14, U15, U16 and U18 age-groups (P<0.01 for all age-groups) 256 

respectively.  257 

 258 

< FIGURE 2> 259 

 260 

< FIGURE 3> 261 

 262 

< FIGURE 4> 263 

 264 

< FIGURE 5> 265 

 266 

< FIGURE 6> 267 

 268 

Discussion 269 

The aim of the present study was to quantify the weekly training and match load in male 270 

academy soccer players from an EPL academy. Using a season-long analysis, we provide the 271 

first report to quantify absolute training and match load (according to commonly used GPS 272 

metrics) across the range of academy age-groups. Our data demonstrate that weekly training 273 

and match load is progressive in nature between age-groups whereby absolute loading patterns 274 

are comparable between U12-U15 players, whereas U16-U18 players experience absolute 275 

loading patterns that are comparable to adult players (Malone et al., 2015; Anderson et al., 276 

2016). Additionally, we also observed that periodisation of loading across the weekly micro-277 

cycle (as commonly observed in adult soccer players) only becomes apparent in the U16-U18 278 

players.   279 

 280 

To address our aim, we performed a seasonal long analysis to quantify the external load of 281 

pitch-based training and games using typical GPS metrics and crude markers such as training 282 



and match duration. In relation to the latter, we observed that weekly training and match 283 

duration was comparable amongst the younger age-groups (U12-U14: ~330 min per week, 284 

range: 275-383 min), before increasing in the older age-groups (U15-U18: ~400-420 min per 285 

week, range: 354-457 min). Although the higher volumes in the U18 age-group is not 286 

unexpected given their full-time training status, it is somewhat surprising the U15 and U16 287 

age-groups experienced similar volumes to U18 players given their part-time training status. 288 

Indeed, these data appear to contrast with Wrigley and colleagues (Wrigley et al., 2012), who 289 

reported that U18 players (~700 min·week-1) experienced greater volumes over a two-week 290 

period compared to U16 (~560 min·week-1) and U14 (~500 min·week-1) age-groups, a finding 291 

attributed to the increased number of sessions completed in the U18 players. We acknowledge, 292 

however, that a comparison between studies is limited given that the previous authors also 293 

accounted for the duration of gym-based training in their U18 (~90 min·week-1), U16 (~60 294 

min·week-1) and U14 (60 min·week-1) players. Nonetheless, even when accounting for gym-295 

based training, the typical duration of activity presented here is still somewhat lower than those 296 

reported by Wrigley and colleagues (Wrigley et al., 2012). In contrast, a more recent study 297 

reported a higher pitch-based training and match duration in the younger age-groups (U12-298 

U14: ~400 min·week-1) when compared to U15 (~200 min·week-1) and U16 and U18 players 299 

(~250 min·week-1), also from a Category One EPL soccer academy (Brownlee et al., 2018). 300 

When taken together, these data demonstrate clear differences between different EPL 301 

academies, likely a reflection of differences in coaching and training philosophies between 302 

clubs. Moreover, such data also suggest that academy players are not being exposed to the 303 

required coaching time stated in the EPPP i.e.  ~600-720 min·week-1 for U12 players increasing 304 

to ~720-840 min·week-1 for U23 players (Premier League, 2011). 305 

 306 

In accordance with training and match duration, ‘mean’ weekly TD in the younger age-groups 307 

(U12-U14: ~20-22 km·week-1, range: 16-26 km) was similar between squads but less than that 308 

of the older age-groups (U15-U18: ~26 km·week-1, range: 22-30 km). Interestingly, such data 309 

are largely comparable with our previous findings (over a 14-day period) (Hannon et al., 310 

2020a) and with mean weekly distances completed by adult EPL players (~26 km·week-1), as 311 

also completed during a one game per week micro-cycle (Anderson et al., 2016). The increase 312 

in TD (and duration) in the older age-groups (U15-U18) also coincides with increases in 313 

chronological and biological age as most players have progressed through peak height velocity 314 

(PHV; Table 1). It is also important to note that weekly mean speed (Figure 1C) was similar 315 

across all age-groups. This suggests that the higher weekly TD completed by the U15-18 age-316 



groups was a product of longer session durations rather than players increased physical ability 317 

or desire. This likely demonstrates the academies coaching practice (as opposed to player’s 318 

self-selecting training volume and intensity) of adjusting session frequency and/or duration to 319 

effectively tailor the training program to meet the needs of the specific age-group within an 320 

LTAD programme. This apparent progression in load is congruent with traditional LTAD 321 

models (Balyi and Hamilton, 2004; Lloyd et al., 2015) and follows the trend advised (i.e. 322 

progressive increase in volume) by the Premier League (Premier League, 2011). 323 

 324 

To ascertain when academy soccer players are capable of achieving the training and match 325 

intensities of adult EPL players, we deliberately selected absolute speed thresholds commonly 326 

used within the adult game (Malone et al., 2015; Anderson et al., 2016). Weekly HSR and 327 

sprint distance (i.e. intensity) was higher in the older age-groups compared to the younger age-328 

groups (Figure 1). In the U18 age-group, weekly HSR distances were consistent with those 329 

previously reported for EPL academy players of a similar age for a ‘mean’ (~1000 m) week 330 

(Bowen et al., 2017). The progressive increases in both HSR and sprint distance throughout 331 

the age-groups coincides with increases in both chronological and biological age (Table 1) and 332 

is likely, therefore, simply a product of growth and maturation (Malina, Bouchard and Bar‐Or, 333 

2004). Indeed, it is well documented that maximal speed progressively increases in academy 334 

soccer players until ~12-18 months post-PHV (Philippaerts et al., 2006; Vaeyens et al., 2006). 335 

Specific developments that influence speed production include anatomical growth (e.g. 336 

increase in leg length), biomechanical (e.g. changes in stride frequency and length) and 337 

metabolic (e.g. larger phosphocreatine storage capacity and re-synthesis ability) changes, 338 

morphological changes to the muscle and tendon (e.g. increased stiffness) and motor skill 339 

improvements (e.g. sprinting mechanics) (Ford et al., 2011; Oliver, Cahill and Uthoff, 2019). 340 

It is likely that the combination of such factors in addition to an increased training age improve 341 

speed production and capabilities as players progress through the age-groups (Ford et al., 2011; 342 

Oliver, Cahill and Uthoff, 2019). 343 

 344 

In the U16 and U18 age-groups (one-match per weekly micro-cycle) , HSR distance was 345 

similar to that of adult EPL players during a two and a three match week, though sprint distance 346 

was significantly less than adult players for a two (~520 m) and three (~1000 m) match week 347 

(Anderson et al., 2016). In addition to the physical developments described above, it is 348 

noteworthy that academy players possess considerably less FFM than adult players (Hannon 349 

et al., 2020b), an important component that is closely associated with power and speed 350 



production (Wrigley et al., 2014; Murtagh et al., 2018). When considered in this way, our data 351 

demonstrate that whilst academy players in the U16 and U18 age-groups are capable of 352 

achieving the training and match volumes experienced by adult EPL players, they do not 353 

achieve the absolute intensities completed by elite adult soccer players. Such data are of 354 

practical relevance given that the physical demands of match play are typically completed as 355 

an absolute demand as opposed to individualised demands. 356 

 357 

Similar to adult players (Anderson et al., 2016), players in all age-groups experienced the 358 

greatest physical load on MD, as was the case for markers of volume (e.g. TD, Figure 3) and 359 

intensity such as mean speed (Figure 4) and HSR distance (Figure 5). Consequently, MD is 360 

likely to incur the largest daily energy expenditure for academy soccer players. Whilst there 361 

are some elements of daily periodisation of loading across the weekly micro-cycle in U12-U15 362 

age-groups, the periodisation pattern that is typically observed in adult players (Anderson et 363 

al., 2016) only appears evident in the U16 and U18 age-groups. For example, during the 364 

training week preceding a match, TD (Figure 3), HSR (Figure 5) and sprint distance (Figure 6) 365 

was greatest on MD-4, with significant reductions in all parameters on MD-1 in preparation 366 

for the match. These fluctuations in loading (of both volume and intensity) throughout the week 367 

are likely a reflection of the goal of each training day (e.g. a greater emphasis on technical and 368 

tactical elements versus a greater emphasis on specific physical elements). The loading patterns 369 

experienced by the U16 and U18 age-groups are consistent with previous reports in both 370 

academy (Wrigley et al., 2012; Coutinho et al., 2015) and adult (Anderson et al., 2016) soccer 371 

players. The changes in weekly micro-cycle periodisation between age-groups may reflect a 372 

shift in the academy’s coaching philosophy as players progress throughout the pathway, from 373 

technical development in the younger age-groups towards preparation for competition in the 374 

older age-groups (Wrigley et al., 2012; Coutinho et al., 2015).  375 

 376 

This study provides reference data on customary training and match loads of academy soccer 377 

players. Such information may assist coaches and practitioners in developing optimal training 378 

and nutritional prescription for adolescent players.  For example, from a nutritional perspective, 379 

the periodisation of daily loading in adult players has resulted in the suggestions that daily 380 

energy intake should also be adjusted and periodised accordingly (Anderson et al., 2017). 381 

However, given the lack of periodisation of daily loads in the younger age-groups in 382 

combination with the fact that these players are progressing through a period of rapid biological 383 

growth and maturation, (i.e. through PHV, Table 1), the present data demonstrate that daily 384 



periodisation of energy intake is not warranted within these age-groups. The increase in loading 385 

patterns within EPL academy soccer players is congruent with traditional LTAD models (Balyi 386 

and Hamilton, 2004; Lloyd et al., 2015) and Premier League advice (Premier League, 2011). 387 

Despite the novelty of our data, we acknowledge that our findings are reflective of one academy 388 

and may not be representative of the customary training and match demands of English 389 

academies with a different category status or of those academies in other countries that may be 390 

influenced by different coaching and/or training philosophies. It is also accepted that the use 391 

of absolute speed thresholds does not consider the inter-individual variation in a player’s 392 

sprinting ‘capacity’; i.e. for a given absolute speed, a quicker player will be running at a lower 393 

percentage of their maximum speed (relatively) compared to a slower player, and vice versa. 394 

However we deliberately selected absolute speed thresholds commonly used within the adult 395 

game to ascertain when academy soccer players are physically capable of achieving the training 396 

and match intensities of adult EPL players (Malone et al., 2015; Anderson et al., 2016). The 397 

individualisation of speed thresholds requires regularly updating speed thresholds due to 398 

increases in speed associated with growth and maturation (Philippaerts et al., 2006; Vaeyens 399 

et al., 2006) and was considered unfeasible for this study. Whilst this study used validated and 400 

widely accepted metrics to determine external load such as TD and different absolute speed 401 

thresholds (Malone et al., 2015; Anderson et al., 2016; Beato et al., 2018), future studies should 402 

aim to quantify accelerations and decelerations, given the different physiological and 403 

mechanical demands that these movements impose on players (Harper, Carling and Kiely, 404 

2019). Additionally, considering the large inter-individual variation in a player’s internal 405 

response (e.g. heart rate) to an external load (Drust, Atkinson and Reilly, 2007) future studies 406 

should report both external and internal load simultaneously.  407 

 408 

In summary, we report for the first time the weekly training and match loads of youth soccer 409 

players between age-groups of the same EPL academy. Our data demonstrate that weekly 410 

training and match load is progressive in nature in that absolute loading patterns are comparable 411 

between U12-U14 players, whereas U15-U18 players experience absolute loading patterns that 412 

are comparable to those previously reported in adult EPL players. Additionally, we also 413 

observed that periodisation of loading across the weekly micro-cycle (as commonly observed 414 

in adult soccer players only becomes apparent in the U16-U18 players. Future studies should 415 

aim to determine customary training loads and periodisation practices in different academies, 416 

including those in different countries with different philosophies and should incorporate 417 



internal load metrics and other validated metrics of external load, perhaps quantified using 418 

micro electrical mechanical systems.  419 

 420 
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