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Introduction
The past decade has seen two major impacts ** on the global performance of athletes: 
 1. The COVID-19 Pandemic 
 2. The introduction and availability of Carbon-Plated and Reactive Energy-Returning Foam (*C-PF) Footwear Technology 
How can we identify and evaluate this impact of both COVID-19 and *C-PF Technology?

Performance Criteria
Examining performance criteria over time is one way of evaluating an impact. Normally, the number of athletes globally who perform better than a certain 
performance criterion is relatively stable from year-to-year, with slight fluctuations in Olympic, pre-Olympic and World Outdoor and Indoor Championships years. 
Also, it is expected to see a gradual increase in the number of athletes performing better than the criterion over time, through natural ‘event development’. The 
years from 2015-2025 are analysed here.
Since the *C-PF footwear provides an added and external mechanical kinetic unit to the body’s internal kinetic chain we can simply and accurately compare the 
differences in performance from when *C-PF shoes and spikes became globally available to the previous period, when athletes wore ‘conventional’ shoes and 
spikes. 

Fatigue-Resistant Performance Enhancement
*C-PF track & field spikes and shoes specifically provide a fatigue-resistant performance enhancement to athletes through two potential sources:
 1. An external, metabolic energy-sparing, kinetic energy return system 
 - most relevant to improving Running Economy at all speeds but particularly in Endurance: 800m - Marathon
 2. Power amplification through the timing of an external kinetic energy return
 - most relevant in the singular, or repeated, force production phase of the ‘Power’ events: Sprints, Hurdles, Jumps, Throws and Combined Events.

ATHLETE PRODUCED 
ENERGY

MECHANCIAL ENERGY FROM 
*CP-F SHOES AND SPIKES

3 INTERNAL METABOLIC 
ENERGY SYSTEMS

INTERNAL ELASTIC TISSUES 
ENERGY RETURN SYSTEM

EXTERNAL ENERGY 
RETURN SYSTEM

ENERGY FOR PERFORMANCE  =  BIOENERGETIC ENERGY + BIOKINETIC ENERGY + KINETIC ENERGY

** The ‘Elephant in the Room’ – Starting in 2023 some athletes in the running and hurdles events from 200m to 10,000m have used Maurten brand sodium 
bicarbonate as an alkalinizing agent and a significant, and currently legal, performance enhancing supplement. The true impact of the reported increased use 
of this supplement on performances cannot be isolated. For this reason, these graphs of the running and hurdles events represent the impact of at least 3 
factors. Maurten brought its ‘Bicarb System’ to the retail market place in February 2023.

NOTE: This report deals only with the traditional environmentally differentiated indoor track & field competition and not “Short Track”. World Athletics "Short Track" 
was introduced in November 2023 and refers to events and performances that take place on 200-metre tracks, regardless of whether they are held indoors or outdoors.



What the Graphs Reveal by Event Group
Fatigue-Resistant Performance Enhancement
*C-PF track & field spikes and shoes specifically provide a fatigue-resistant performance enhancement to athletes through two** potential sources:

 1. An external, metabolic energy-sparing kinetic energy return 
  - most relevant to improving Running Economy at all speeds but particularly in Endurance: 400m - Marathon

 2. Power amplification through the timing of an external kinetic energy return
  - most relevant in the force production phase of the ‘Power’ events: Sprints, Hurdles, Jumps, Throws and Combined Events.

Endurance
 800m - 5000m All events show the continued significant impact of *C-PF spikes on improving performance for both Men and Women. 
  Note: from late 2016 some athletes have worn *C-PF ‘Road Racing’ shoes in 1500, Mile, 3000m, 5000m and 10,000m track races and 

continue to do so in 2025 but were WA-restricted since August 2020 for the track by midsole thickness of ≤25mm and now, from 01 
November 2024 by midsole thickness of ≤20mm. This is variably enforced. 

Sprints & Hurdles
 60m - 400m All events show the significant impact of *C-PF spikes on improving performance for Men and Women continuing in 2025. 
 Hurdles The men’s hurdles show continued and significant improvement in the 2024-2025 indoor season and the women stabilize.

Jumps - Horizontal and Vertical 
 Jumps Men appear to still in the process of recovering from the impact of COVID in all the jumps, with the exception of the Pole Vault. 

Women in 2025 maintain improvement in LJ but in other jumps are still in the process of recovering from the impact of COVID

Throws - Linear and Rotational
 Throws Both Men and Women show a slight decline in Indoor Shot performances in 2025. 

Combined Events
 Heptathlon The number of Men >6,000 pts shows a decrease in 2025 but continued improvement for those >5,600 pts.
 Pentathlon The number of Women >4,400 pts shows a decline in 2025 and a greater decline at >4,100 pts.

Conclusion
 There is no disputing the significant impact of *C-PF spike technology on the running and hurdling events at all velocities. The other event groups show 

some considerable impact but is not such a consistent picture. This could be because the *C-PF footwear for the ‘power’ jumping and throwing events 
was developed later, is not as widely available yet, or only available to the very elite collegiate athletes as indicated in the Combined Events. There is also 
evidence that the technical jumping and throwing events have a more individual response to the *C-PF footwear due to the individual characteristics of 
technique and the individual athlete’s expression of speed and power.
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** The ‘Elephant in the Room’ - In 2025 some athletes in the running and hurdles events from 200m to 10,000m have used the Maurten ‘Bicarb System’ as a performance enhancing and currently 
legal supplement. Maurten brought its ‘Bicarb System’ to the retail market place in February 2023. For this reason, the graphs on the following pages of the running and hurdles events represent the 
impact of at least 3 factors. 

From 01 November 2024 all track & field shoes and spikes became restricted to a maximum midsole thickness of 20mm
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Men 5000m - Number of Athletes sub 13:49
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2020-2021 Indoor Competition Limited - 
little effect on  Performances better 

than Criterion

11 March 2020 WHO declares 
COVID Global Pandemic after 

2019-2020 Indoor Season

Spring 2021 Global Access to C-P 
SuperSpikes after 

2020-2021 Indoor Season

Note: from the 2016-2017 season some athletes have worn Carbon-plated ‘Road’ shoes 
in indoor Mile, 3000m and 5000m track races and in 2025 continue to do so in the USA 
since the NCAA does not implement the WA restriction of a midsole thickness of ≤20mm 
for track. (World Athletics (WA) restriction ≤25mm in Aug 2020, ≤20mm from Nov 2024.)
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Women 800m - Number of Athletes sub 2:04

Women MILE - Number of Athletes sub 4:40

Women 3000 - Number of Athletes sub 9:00
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2020-2021 Indoor Competition Limited - 
some effect on  Performances better 

than the Criterion

11 March 2020 WHO declares 
COVID Global Pandemic after 

2019-2020 Indoor Season

Spring 2021 Global Access to C-P 
SuperSpikes after 

2020-2021 Indoor Season

Note: from the 2016-2017 season some athletes have worn Carbon-plated ‘Road’ shoes 
in indoor Mile, 3000m and 5000m track races and in 2025 continue to do so in the USA 
since the NCAA does not implement the WA restriction of a midsole thickness of ≤20mm 
for track. (World Athletics (WA) restriction ≤25mm in Aug 2020, ≤20mm from Nov 2024.)
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2020-2021 Indoor Competition Limited - 
little effect on  Performances better 
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2020-2021 Indoor Competition Limited - 
little effect on  Performances better 

than the Criterion
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2020-2021 Indoor Season
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2020-2021 Indoor Competition Limited - 
little effect on  Performances better 
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Comparison of Global Performance Development

Men and Women
1500m compared with the MILE 
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2020-2021 Indoor Competition Limited 
- little effect on  Performances better 

than the Criterion

11 March 2020 WHO declares 
COVID Global Pandemic after 

2019-2020 Indoor Season

Spring 2021 Global Access to C-P 
SuperSpikes after 

2020-2021 Indoor Season

Note: from the 2016-2017 season some athletes have worn Carbon-plated ‘Road’ shoes 
in indoor Mile, 3000m and 5000m track races and in 2025 continue to do so in the USA 
since the NCAA does not implement the WA restriction of a midsole thickness of ≤20mm 
for track. (World Athletics (WA) restriction ≤25mm in Aug 2020, ≤20mm from Nov 2024.)
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2020-2021 Indoor Competition Limited 
- little effect on  Performances better 

than the Criterion

11 March 2020 WHO declares 
COVID Global Pandemic after 

2019-2020 Indoor Season

Spring 2021 Global Access to C-P 
SuperSpikes after 

2020-2021 Indoor Season

Note: from the 2016-2017 season some athletes have worn Carbon-plated ‘Road’ shoes 
in indoor Mile, 3000m and 5000m track races and in 2025 continue to do so in the USA 
since the NCAA does not implement the WA restriction of a midsole thickness of ≤20mm 
for track. (World Athletics (WA) restriction ≤25mm in Aug 2020, ≤20mm from Nov 2024.)
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World Athle+cs Indoor Track & Field Data 2015-2025 – An Analysis 

Effects of the Global COVID-19 Pandemic and Carbon-Plated / Foam Shoes and Spikes Technology  
on Annual Performance Lists 2015-2025 

  MEN   WOMEN 
  Number. of Athletes be0er than Criterion Performance   Number of Athletes be0er than Criterion Performance 

Event Av. / Year 
2015-2020  2021 2022 2023 2024 2025  Av. / Year 

2015-2020  2021 2022 2023 2024 2025 

60m 51  37 69 81 102 108  45  53 56 77 77 96 
200m 48  50 84 94 112 135  47  43 74 93 118 130 
400m 61  63 81 109 115 153  50  68 83 91 111 127 
60mH 41  42 64 62 79 90  44  46 60 62 81 79 

                
800m 46  63 94 86 112 152  56  65 76 81 104 140 
MILE 47  36 109 154 158 244  60  37 106 132 150 221 

3000m 27  32 73 71 88 132  39  46 84 88 92 150 
5000m 44  27 96 115 132 187  29  14 62 58 93 107 

                
Long Jump 35  34 43 40 49 51  28  29 48 46 51 51 
Triple Jump 61  46 47 45 56 57  28  24 34 36 30 32 
High Jump 59  37 41 48 43 50  24  24 25 36 37 33 
Pole Vault 81  75 75 91 109 114  29  27 19 32 42 35 

                
Shot 58  64 65 56 62 59  54  59 57 65 72 68 

                
Hept 5,600 59  56 68 80 86 91  -  - - -   
Hept 6,000 14  14 20 23 19 16  -  - - -   
Pent 4,100 -  - - - -   58  57 59 81 85 74 
Pent 4,400 -  - - - -   10  19 17 17 25 21 
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World Athletics Indoor Track & Field Data 2015-2025 – An Analysis
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SUMMARY

Note: from 01 November 2024 all track & field shoes and spikes became WA 
restricted to a maximum midsole thickness of 20mm – this is variably enforced

15



 PANELLIST - PETER THOMPSON

GLOBAL ATHLETICS 
COACHING ACADEMY

VIRTUAL COACHES’ CLUB PARIS 24

"Fifty years a coach" is meaningless, if you've
been doing the same thing each year but British-

born Peter Thompson has been coaching
athletes and coaching coaches since 1968,

making practice and learning innovative,
interesting and involving. This co-founder in

1982 of USATF coach education, former
Director of IAAF global coaches education,
innovated New Interval Training and, most

recently, Biokinetics and The Fourth Energy
System. He concentrates on synchronous

development of athlete and coach competence.
His post-collegiate athletes have set 6 world

records.

1-11 AUGUST

This Report was produced by
Peter John L. Thompson

Peter has been a Panellist serving on the 
Technical Experts Panels

Conducted by the Global Athletics Coaching Academy’s 
Coaches’ Club since their inception in 2021  
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World Athletics Data

World Athletics Data was used in the preparation of this Report 
Sourced from the Public Websites: 

https://worldathletics.org/stats-zone
https://www.tilastopaja.info
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