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Best men’s discus performance, and the average of the top 20, 
year by year (Schumacher et Pottgieser, 2009)



Best and top 20 average times in the men’s 5,000m by year
(Schumacher et Pottgieser, 2009)



Best and top 20 average times in the men’s 10,000m by year
(Schumacher et Pottgieser, 2009)







TRAIN HARD, TRAIN SMART
But…but how hard?

トレーニング・ハード, 
トレーニング・スマート

しかし…
どこまでハード?





TRAINING                                  RECOVERY
トレーニング 回復



Accurate monitoring of the training load can help coaches improve the preparation of their athletes for
competition.
The most value a coach can get from accurately monitoring the training load is a better understanding of each
individual athlete’s tolerance to training.
Another benefit is that coaches can determine if athletes are implementing training stress according to their
plan.
Many athletes, coaches, and support staff are taking an increasingly scientific approach to both designing and 
monitoring training programs. Appropriate load monitoring can aid in determining whether an athlete is
adapting to a training program and in minimizing the risk of developing non-functional overreaching, illness, 
and/or injury.

TRAINING LOAD MONITORING
トレーニング負荷のモニタリング





Modern sports science and pioneer Tim Gabbett defined
load into two categories; external and internal.

EXTERNAL LOAD 外的負荷
External load it may be described as an amount of work
done.
This comprises variables associated with work such as 
volume, intensity, density, etc

INTERNAL LOAD 内的負荷
Internal load is the physiological, psychological, and 
perceptual response to the work that’s completed.
Internal load is measured by the rating of perceived
exertion (RPE), heart rate, lactate,...

TRAINING LOAD MONITORING
トレーニング負荷のモニタリング

https://gabbettperformance.com.au/






RATE OF PERCEIVED EXERTION (BORG SCALE)



TRAINING LOAD VOLUME (minutes) INTENSITY

Load= Volume x Intensity

HOW TO CALCULATE THE TRAINING LOAD
トレーニング負荷の計算⽅法



EXAMPLE 1 SESSION per DAY

TRAINING LOAD VOLUME
INTENSITY

120 min       x              4                      = 480 UAL        

HOW TO CALCULATE THE TRAINING LOAD

minutes

Total daily training load = 480 UAL 

EXCEL FUNCTION =PRODUCT (A1:B1)

Load= Volume x Intensity

トレーニング負荷の計算⽅法



EXAMPLE 2 SESSIONS per DAY

TRAINING LOAD VOLUME
INTENSITY

EXCEL FUNCTION =PRODUCT (A1:B1)

HOW TO CALCULATE THE TRAINING LOAD

minutes

120         x                 4               = 480 UAL       

90         x                 3               = 180 UAL       

Totaly daily training load = 660 UAL

Load= Volume x Intensity

トレーニング負荷の計算⽅法



WELLNESSRPE 1 RPE 2 CONTROL
DATE WEEK ATHLETE SEXOCATEGORIASUEÑO SESSION RPE MIN TL SESSION2 RPE 2 MIN2 TL 2 DAY LOAD

14/9/2020 11 Week  XieYadong MALE 90 REST 0 0 0 SPECIFIC 7 145 1015 1015
15/9/2020 11 Week  XieYadong MALE 90 TRIP 0 120 0 SPECIFIC 6 120 720 720
16/9/2020 11 Week  XieYadong MALE 90 SPECIFIC 5 120 600 STRENGTH 3 70 210 810
17/9/2020 11 Week  XieYadong MALE 90 SPECIFIC 5 120 600 REST 0 0 0 600
18/9/2020 11 Week  XieYadong MALE 90 STRENGTH 3 90 270 SPECIFIC 5 120 600 870
19/9/2020 11 Week  XieYadong MALE 90 SPECIFIC 4 90 360 REST 0 0 0 360
20/9/2020 11 Week  XieYadong MALE 90 REST 0 0 0 REST 0 0 0 0

WORKLOAD MONITORING
LOAD MONITORING

 XieYadong 90 MALE 0 0
2020-09-14 1015
2020-09-15 720
2020-09-16 965
2020-09-17 600
2020-09-18 975
2020-09-19 405
2020-09-20 -

WEEK LOAD % DIF WK
4375 -2,67%

0
AVG WL CAT

4680

1015
720
810
600
870
360

EXAMPLE– training microcycle

HOW TO CALCULATE THE TRAINING LOAD

Load= Volume x Intensity

トレーニング負荷の計算⽅法



Monotony index= 
x load microc /standard desviation microcycle

EXCEL FUNCTION:  AVERAGE:                                     =AVERAGE(A1:A7)
STANDARD DEVIATION: =STDEV(A1:A7)

This index was described by Carl Foster (1998)

Training monotony refers to the similarity of daily training. In practical terms, 
this is a statistical representation of how much your training stimulus is
varying over time.
High training load with high monotony index (>2) could be an important risk
factor of injury and overtraining.

HIGH TRAINING LOAD– HIGH MONOTONY INDEX!!!

HOW TO CALCULATE THE TRAINING LOAD
トレーニング負荷の計算⽅法





TRAINING LOAD VOLUME

minutes
INTENSITY

 XieYadong 90 MALE 0 0
2020-09-14 1015
2020-09-15 720
2020-09-16 965
2020-09-17 600
2020-09-18 975
2020-09-19 405
2020-09-20 -

WEEK LOAD % DIF WK
4375 -2,67%

0
AVG WL CAT

4680

1015
720
810
600
870
360

HOW TO CALCULATE THE TRAINING LOAD

Load= Volume x Intensity

トレーニング負荷の計算⽅法



Monotony index =  x average microcycle load /Standard desviation microcycle training load 

WELLNESSRPE 1 RPE 2 CONTROL
DATE WEEK ATHLETE SEXOCATEGORIASUEÑO SESSION RPE MIN TL SESSION2 RPE 2 MIN2 TL 2 DAY LOAD

14/9/2020 11 Week  XieYadong MALE 90 REST 0 0 0 SPECIFIC 7 145 1015 1015
15/9/2020 11 Week  XieYadong MALE 90 TRIP 0 120 0 SPECIFIC 6 120 720 720
16/9/2020 11 Week  XieYadong MALE 90 SPECIFIC 5 120 600 STRENGTH 3 70 210 810
17/9/2020 11 Week  XieYadong MALE 90 SPECIFIC 5 120 600 REST 0 0 0 600
18/9/2020 11 Week  XieYadong MALE 90 STRENGTH 3 90 270 SPECIFIC 5 120 600 870
19/9/2020 11 Week  XieYadong MALE 90 SPECIFIC 4 90 360 REST 0 0 0 360
20/9/2020 11 Week  XieYadong MALE 90 REST 0 0 0 REST 0 0 0 0

WORKLOAD MONITORING
LOAD MONITORING

EXCEL FUNCTION:  AVERAGE:                                     =  486,11                    MONOTONY INDEX:  1,58
STANDART DESVIATION: =  305,88

EXAMPLE– training microcycle
例：小周期训练

HOW TO CALCULATE THE TRAINING LOAD
トレーニング負荷の計算⽅法



Comyns et Flanagan, 2013



Tibana et alk. (2019)
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Figure 1. (A) Total weekly training load (black bars), mean training load (white bars), and monotony
(line) assessed by the session-RPE (rating of perceived exertion) method for 38 weeks. C, minor
competitions; T, transition; Open 2018 and R, major competitions. (B) Mean weekly training load
during preparation of the Open 2018, Open 2018, and preparation of the Regionals 2018.

Figure 2 presents the ACWR during the 38 weeks of training. The mean ACWR was 1.1 and
values outside of the theoretical ‘safe zone’ (0.8 and 1.3) [4] were observed during the preparation
phase for competition.

Figure 2. Acute:chronic workload ratio for 38 weeks. C, minor competitions; T, transition; Open 2018
and R, major competitions. The values between 0.8 and 1.3 represent the theoretical ‘safe zone’ [4].

The well-being presented an undulatory behavior during the 38 weeks of training (mean value:
19.4) as shown in Figure 3. High values were presented during the minor competitions or the transition
phase; however, during Open 2018, the well-being stabilized at approximately 19 points and increased
during the transition phase.



 XieYadong 90 MALE 0 0
2020-09-14 1015
2020-09-15 720
2020-09-16 965
2020-09-17 600
2020-09-18 975
2020-09-19 405
2020-09-20 -

WEEK LOAD % DIF WK
4375 -2,67%

0
AVG WL CAT

4680

1015
720
810
600
870
360

 XieYadong 90 MALE 0 0
2020-09-07 600
2020-09-08 1020
2020-09-09 578
2020-09-10 950
2020-09-11 990
2020-09-12 450
2020-09-13 -

WEEK LOAD % DIF WK
4495 10,30%

0
AVG WL CAT

4588

600
720
975
1020
780
400

 XieYadong 90 MALE 0 0
2020-09-21 315
2020-09-22 525
2020-09-23 518
2020-09-24 525
2020-09-25 630
2020-09-26 720
2020-09-27 -

WEEK LOAD % DIF WK
3825 -12,57%

0
AVG WL CAT

3233

315
630
765
735
540
840

EXCEL FUNCTION:  A2-A1   percentage %       4375 – 4495= -120     -2,67%                         

TRAINING LOAD VARIABILITY

• This value will give us information about how 
is the training load compared with the 
previous week.

• Several researches has suggested that high 
increases in weekly training load can 
increase the risk of injury.

• Monitorization of weekly training variability 
can help us to prevent injuries and control 
progression of training load.

負荷の変動性



Clemente et al. 2019

Variations of load within and between weeks, and their relationships with the load distribution can be 
extremely important in determining the effects of training on a player’s performance and, most of all, to 
understand the impact of training strategies on the adaptations of players. This knowledge could help
coaches to know the training loads imposed on each microcycle and to design appropriate training tasks in 
order to ensure the specific soccer demands (Clemente et at. 2017).

TRAINING LOAD VARIABILITY
負荷の変動性



Is interesting to know how is the training load perceived compared with the training load planned by 

the coaches.
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0
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PERCEIVED TRAINING LOAD VS PLANNED TRAINING LOAD
⾃覚トレーニング負荷と計画トレーニング負荷



• They found important diferences between perceived load and planned load by
coaches.

• These diferences can make the athlete dont achieve the desire level.
• Is important to add other datas like physical tests, wellnesss questionnaires

and byochemical parameters.

PERCEIVED TRAINING LOAD VS PLANNED TRAINING LOAD
⾃覚トレーニング負荷と計画トレーニング負荷



COMANDO EXCEL:  PRODUCTO          ACUTE FATIGUE INDEX

Average weekly training load (486,11) x  Monotony index (1,58) =  722,5

 XieYadong 90 MALE 0 0
2020-09-14 1015
2020-09-15 720
2020-09-16 965
2020-09-17 600
2020-09-18 975
2020-09-19 405
2020-09-20 -

WEEK LOAD % DIF WK
4375 -2,67%

0
AVG WL CAT

4680

1015
720
810
600
870
360

WELLNESSRPE 1 RPE 2 CONTROL
DATE WEEK ATHLETE SEXOCATEGORIASUEÑO SESSION RPE MIN TL SESSION2 RPE 2 MIN2 TL 2 DAY LOAD

14/9/2020 11 Week  XieYadong MALE 90 REST 0 0 0 SPECIFIC 7 145 1015 1015
15/9/2020 11 Week  XieYadong MALE 90 TRIP 0 120 0 SPECIFIC 6 120 720 720
16/9/2020 11 Week  XieYadong MALE 90 SPECIFIC 5 120 600 STRENGTH 3 70 210 810
17/9/2020 11 Week  XieYadong MALE 90 SPECIFIC 5 120 600 REST 0 0 0 600
18/9/2020 11 Week  XieYadong MALE 90 STRENGTH 3 90 270 SPECIFIC 5 120 600 870
19/9/2020 11 Week  XieYadong MALE 90 SPECIFIC 4 90 360 REST 0 0 0 360
20/9/2020 11 Week  XieYadong MALE 90 REST 0 0 0 REST 0 0 0 0

WORKLOAD MONITORING
LOAD MONITORING

Fatigue index (strain) =
(x training load) x (MI)
指数

HOW TO CALCULATE THE TRAINING LOAD
トレーニング負荷の計算⽅法
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 XieYadong 90 MALE 0 0
2020-09-14 1015
2020-09-15 720
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2020-09-17 600
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WEEK LOAD % DIF WK
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0
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ACUTE-CHRONIC WORKLOAD RATIO

トレーニング負荷の計算⽅法
HOW TO CALCULATE THE TRAINING LOAD



Based on Banister et al. (1975) fitness and fatigue model, Gabbett et al. (2016) introduced
the concept of the acute:chronic workload ratio (ACWR) with acute workload
hypothetically representing the fatigue component and chronic workload the fitness 
component of Banister's model.

The ratio itself is calculated by dividing the acute workload (fatigue) by the chronic
workload (fitness). 

Several researches have found the relationship between this ratio with the risk of injury. 
Monitoring this ratio will help us to keep the training load of our athlete in a low risk zone 
(0.8-1.3). When the load is to low (<0.8) or too high(> 1.5), the risk of injury is increased 
and the loads need to be adjusted.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8138569/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8138569/


There are two main models for calculating the ACWR, these are:

1.The Rolling Average (RA) Model

2.The Exponentially Weighted Moving Average (EWMA) Model

The main difference between
these two models is the
weighting that is assigned to
each training day’s training-load 
data.





Adapted from Gabett 2016, by Gazzano (Athlete Monitoring) 

TRAINING LOAD – PERFORMANCE – INJURIES

–运动表现 –损伤



Tibana et alk. (2019)



Hamlin (2019)



Gabbet



WELLNESS QUESTIONNAIRE

The use of wellness surveys or questionnaires has grown in 
popularity, shown in the UEFA Elite Club Injury Study (McCall et al., 
2016). FC Barcelona is also on record stating their use of the
Hooper Scale (Hooper & Mackinnon, 1995) for their questionnaires, 
which track athletes’ sleep, stress, and perceived muscle damage.

https://bjsm.bmj.com/content/50/12/725.short
https://bjsm.bmj.com/content/50/12/725.short
https://barcainnovationhub.com/the-use-of-wellness-questionnaires-in-football/
https://link.springer.com/article/10.2165%2F00007256-199520050-00003




Practical applications



Practical applications
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Practical applications





Squad training load
チームのトレーニング負荷





26 28
34 36

44

Targeted training load
計画トレーニング負荷



 XieYadong 90 MALE 0 0
2021-04-26 660
2021-04-27 1290
2021-04-28 915
2021-04-29 860
2021-04-30 600
2021-05-01 -
2021-05-02 -

WEEK LOAD % DIF WK
4470 645,00%

0
AVG WL CAT

4325

600
1350
880
1040
600
0

 XieYadong 90 MALE 0 0
2021-05-03 940
2021-05-04 660
2021-05-05 1080
2021-05-06 420
2021-05-07 930
2021-05-08 450
2021-05-09 -

WEEK LOAD % DIF WK
4720 5,59%

0
AVG WL CAT

4480

1000
720
1020
360
1020
600

 XieYadong 90 MALE 0 0
2021-04-19 270
2021-04-20 330
2021-04-21 740
2021-04-22 690
2021-04-23 630
2021-04-24 270
2021-04-25 -

WEEK LOAD % DIF WK
3180 #¡DIV/0!

0
AVG WL CAT

1915

270
330
740
690
880
270

 XieYadong 90 MALE 0 0
2021-05-10 603
2021-05-11 985
2021-05-12 1355
2021-05-13 635
2021-05-14 495
2021-05-15 180
2021-05-16 -

WEEK LOAD % DIF WK
4485 -4,98%

0
AVG WL CAT

4253

575
1140
1450
640
440
240

26 28
34 36
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Individual training load
個⼈トレーニング負荷
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Individual training load
個⼈トレーニング負荷
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COMPARATIVE DAILY TRAINING LOAD

XIE YADONG WU ZEDONG ZHANG ZIHUAN LI PINZHENG

Individual training load



Comparision between Microcycle Training Load 
Intensity planned by the Coach and the intensity
experienced by the athlete

 XieYadong 90 MALE 0 0
2021-08-30 975
2021-08-31 1325
2021-09-01 420
2021-09-02 998
2021-09-03 900
2021-09-04 540
2021-09-05 -

WEEK LOAD % DIF WK
5870 20,91%

0
AVG WL CAT

5158

1040
1530
420
990
1350
540

 XieYadong 90 MALE 0 0
2021-09-06 450
2021-09-07 793
2021-09-08 958
2021-09-09 180
2021-09-10 585
2021-09-11 715
2021-09-12 340

WEEK LOAD % DIF WK
3520 -40,03%

340
AVG WL CAT

3760

450
570
780
180
540
660

 XieYadong 90 MALE 0 0
2021-09-13 135
2021-09-14 455
2021-09-15 420
2021-09-16 300
2021-09-17 360
2021-09-18 30
2021-09-19 -

WEEK LOAD % DIF WK
1795 -49,01%

0
AVG WL CAT

1468

135
280
540
300
540
0

 XieYadong 90 MALE 0 0
2021-08-23 1395
2021-08-24 500
2021-08-25 1075
2021-08-26 495
2021-08-27 668
2021-08-28 360
2021-08-29 -

WEEK LOAD % DIF WK
4855 38,32%

0
AVG WL CAT

4493

1455
600
1105
550
785
360

選⼿による⾃覚トレーニング負荷
とコーチによる計画トレーニング
負荷の⽐較



TRAINING LOAD MANAGEMENT IN COMBAT SPORTS.                                                                    Felipe Sánchez
Design tapering and peaking phase

Le Meur et. Al, 2012

試合前のテーパリング期間の設計
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Design tapering and peaking phase

試合前のテーパリング期間の設計
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Progression after injury
故障明けの進化



Progression after injury
故障明けの進化



Comparision between Microcycle Training Load 
Intensity planned by the Coach and the intensity
experienced by the athlete
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Comparision between Microcycle Training Load 
Intensity planned by the Coach and the intensity
experienced by the athlete
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Comparision between Session Training Load 
Intensity planned by the Coach and the intensity
experienced by the athlete
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Comparision between Microcycle Training Load 
Intensity planned by the Coach and the intensity
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Comparision between Microcycle Training Load 
Intensity planned by the Coach and the intensity
experienced by the athlete



Comparision between Microcycle Training Load 
Intensity planned by the Coach and the intensity
experienced by the athlete



https://judotraining.info/judotraining-lab/

Design new training workouts
トレーニング新⼿法の設計







https://judotraining.info/judotraining-lab/



Comparision between Microcycle Training Load 
Intensity planned by the Coach and the intensity
experienced by the athlete
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Practical applications
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Practical applications





Judotraining Load V1.0, an excel sheet to control training 
load and take your’s team performance to the next level.

































• Session-RPE method has been shown to be valid, reliable
and very useful on the field.

• The session-RPE method might allow achieving an
appropriate TL periodization. This might consecutively
reduce the chances of overtraining or injury

• Controlling the relation between the scheduled and 
perceived TL of coaches and players/athletes respectively
might improve performance by optimizing the TL 
periodization and preventing injuries and illnesses. 

• For instance, application of the Session-RPE method can 
not only help to carefully manage the players back to full 
training but also to provide a valuable tool to begin
investigating the relationship between training-
load/fatigue and injuries

• 途径。

CONCLUSIONS



• it would be interesting to complement the use 
of RPE with a “wellness index” (e.g., Hooper
index or other tools). This would allow adapting
the coming scheduled training session to the
actual status of the athlete of that day in that
particular moment. 

• These various factors could somewhat alter the
perception of exercise intensity

• This method take in count the psychological
aspects and feelings of our athletes, so it will
help us to know them much better.

• Monitoring training load will help us to take
decissions.

。

CONCLUSIONS
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