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BACKGROUND: The COVID 19 pandemic has greatly disrupted high performance sport and international competition. The aim of this study was to quantify the impact of the COVID-19 pandemic on the world's top 10 performances in Athletics and Swimming among nondisabled and Paralympic athletes.

METHODS:

The results of the 10-best world performers in 66 Olympic events since 1891 and 255 Paralympic events since 2010 were collected. To quantify the performance trend, the slopes of the 4 years moving average were calculated and analyzed by time period. The distribution of performances (in % of the world record) by year was analyzed to compare the 2020 values to the ten previous years. The stability rate (athletes joining and leaving each year) since 2010 and the number of annual competitions events were also measured.

RESULTS: Over the study period, such declines in performance have only been observed during the two World Wars. In 2020, the level of performances has decreased significantly, corresponding to a 6 to 10 years setback. In 2020, the number of new athletes in the 10-best was significantly higher with a lower number of organized competitions.

CONCLUSIONS:

The impact on the performances of the best international non-disabled and Para athletes has been considerable.

Introduction

As of September, 20 th 2021, more than 228 394 572 cases of COVID-19 have been recorded and 4 690 186 deaths are to be officially deplored [START_REF]WHO Coronavirus Disease (COVID-19) Dashboard[END_REF] . This pandemic situation has generated varying levels of response. Societal restrictions and lockdown have caused several impacts on society. The global economic, environmental or health co-factors and collateral impacts of the pandemic are beginning to be assessed [START_REF] De Larochelambert | Covid-19 Mortality: A Matter of Vulnerability Among Nations Facing Limited Margins of Adaptation[END_REF] . Regarding the sports field, the pandemic situation generated a sudden end to competitions [START_REF] Beneke | COVID-19: Impact of a "Global Player"-A Reflection 1 Year On[END_REF] and a postponement of the Tokyo Olympic and Paralympic Games [START_REF] Gallego | The COVID-19 outbreak and implications for the Tokyo 2020 Summer Olympic Games[END_REF] . Months later, after setting up strict health protocols, the competitions were able to resume [START_REF] Hughes | The Australian Institute of Sport framework for rebooting sport in a COVID-19 environment[END_REF][START_REF] Carmody | When can professional sport recommence safely during the COVID-19 pandemic? Risk assessment and factors to consider[END_REF] , without exposing athletes to an increased risk of contamination [START_REF] Schumacher | Resuming professional football (soccer) during the COVID-19 pandemic in a country with high infection rates: a prospective cohort study[END_REF][START_REF] Jones | SARS-CoV-2 transmission during rugby league matches: do players become infected after participating with SARS-CoV-2 positive players?[END_REF][START_REF] Meyer | Successful return to professional men's football (soccer) competition after the COVID-19 shutdown: a cohort study in the German Bundesliga[END_REF] .

Meanwhile, different level of detraining [START_REF] Pla | Resting heart rate measurement in elite athletes during COVID-19 lockdown: the impact of decreased physical activity[END_REF][START_REF] Dauty | Effects of the COVID-19 confinement period on physical conditions in young elite soccer players[END_REF] have been induced depending on each country's situation.

Among elite athletes, world records reflect maxima and temporal or absolute limits [START_REF] Berthelot | The citius end: world records progression announces the completion of a brief ultra-physiological quest[END_REF] . Secular trend based on 3263 world records, starting in 1896, revealed exponential progression toward a recent plateau [START_REF] Berthelot | The citius end: world records progression announces the completion of a brief ultra-physiological quest[END_REF][START_REF] Berthelot | Has Athletic Performance Reached its Peak?[END_REF] . This trend was also observed in sports with outdoor events exposed to non-standardized environments [START_REF] Desgorces | From Oxford to Hawaii ecophysiological barriers limit human progression in ten sport monuments[END_REF] . For more accurate measures, between 1891 and 2008, the annual performance of the ten best performers in more than 40 000 performances from 36 track and field and 34 swimming events were scrutinized [START_REF] Berthelot | Athlete atypicity on the edge of human achievement: performances stagnate after the last peak, in 1988[END_REF] . Progressions were observed until a major stagnation since 1988 [START_REF] Berthelot | Athlete atypicity on the edge of human achievement: performances stagnate after the last peak, in 1988[END_REF] . For swimming and running, several studies highlighted progression and stagnation of world records for female and male [START_REF] Berthelot | Has Athletic Performance Reached its Peak?[END_REF][START_REF] Nevill | Are there limits to swimming world records?[END_REF][START_REF] Nevill | Are there limits to running world records?[END_REF][START_REF] Lippi | Updates on improvement of human athletic performance: focus on world records in athletics[END_REF] . Exceptional performances are limited by physiological and genetic conditions, economic and environmental contexts and a participant population mostly consisting of athletes with optimized traits [START_REF] Berthelot | Has Athletic Performance Reached its Peak?[END_REF] . For Paralympic athletes, according to some disciplines, events and classifications, performance has increased slightly or not significantly over the past few years in Track & Field [START_REF] De Macedo | Performance trends in Paralympic athletes in sprint, middle-distance and endurance events[END_REF][START_REF] Lepers | Analysis of marathon performances of disabled athletes[END_REF] and Para swimming [START_REF] Fulton | Variability and progression in competitive performance of Paralympic swimmers[END_REF] . An overall trend for improved Paralympic sprint performances in athletes with lower-limb amputations since 1992 to 2012 was observed with a consequent role played by runningspecific prostheses [START_REF] Grobler | Paralympic Sprint Performance Between 1992 and 2012[END_REF] . Best performances are also subject to an Olympic and Paralympic periodicity with an important increase during the months preceding the Games and a decrease the following year [START_REF] Berthelot | Athlete atypicity on the edge of human achievement: performances stagnate after the last peak, in 1988[END_REF][START_REF] Fulton | Variability and progression in competitive performance of Paralympic swimmers[END_REF][START_REF] Costa | Tracking the performance of world-ranked swimmers[END_REF][START_REF] Pyne | Progression and variability of competitive performance of Olympic swimmers[END_REF] . For Olympic and Paralympic athletes, major historical events may possibly alter both the organization of international competitions and the development of morphologies [START_REF] Sedeaud | Secular trend: morphology and performance[END_REF] and physical performance [START_REF] Berthelot | Has Athletic Performance Reached its Peak?[END_REF] .

At the individual scale, a deconditioning was observed during lockdown associated with an increase in resting heart rate and a decrease in self-reported well-being [START_REF] Pla | Resting heart rate measurement in elite athletes during COVID-19 lockdown: the impact of decreased physical activity[END_REF] . Aerobic abilities and endurance capacity have also decreased in adolescent [START_REF] Dauty | Effects of the COVID-19 confinement period on physical conditions in young elite soccer players[END_REF] and adult elite players [START_REF] Fikenzer | Impact of COVID-19 lockdown on endurance capacity of elite handball players[END_REF] . For professional soccer players, prolonged abstinence from training and competitions induced by lockdown engaged athletes in a detraining situation [START_REF] Cavarretta | Cardiovascular effects of COVID-19 lockdown in professional Football players[END_REF] . In professional cyclists, a large reduction in physical tests as the best 5-minute and best 20-minute performance has been observed with 1% to 19% losses [START_REF] Muriel | Training Load and Performance Impairments in Professional Cyclists During COVID-19 Lockdown[END_REF] . Significant reduction in physical fitness of international kickboxers has also been measured [START_REF] Ambroży | The Impact of Reduced Training Activity of Elite Kickboxers on Physical Fitness, Body Build, and Performance during Competitions[END_REF] . Even in para-athletes, time spent engaging in sedentary screen time activities increased during the COVID-19 pandemic, but with different capabilities of resilience [START_REF] Shaw | The impact of the COVID-19 pandemic on diet, fitness, and sedentary behaviour of elite para-athletes[END_REF] . Paralympic athletes perceived higher negative impact in their training and performance by the lockdown than Olympic athletes [START_REF] Vj | Modulators of the Personal and Professional Threat Perception of Olympic Athletes in the Actual COVID-19 Crisis[END_REF] . The lockdown has already altered athletes' condition and well-being as well as behavioral, psychological, and training patterns [START_REF] Fuentes-García | The Effect of COVID-19 Confinement in Behavioral, Psychological, and Training Patterns of Chess Players[END_REF] , but no study has measured the pandemic impact on high-level performances.

The aim of this study was to quantify the impact of the COVID-19 pandemic on the world's best performances in Track & Field and Swimming among non-disabled and Paralympic athletes.

Methods

Data collection

We collected the single best result of the 10-best world performers every year from two quantifiable sports in 66 major Olympic events and 255 major Paralympic events: 38 Track & Field (T&F) events over the modern Olympic era (1891-2020) and 28 swimming events over the 1963-2020 period; 168 Paralympic T&F events between 2010-2020 and 139 Paralympic swimming events over the 2010-2020 period.

The Olympic and Paralympic events collected were in T&F for the race events: 100m, 200m, 100m hurdles, 110m hurdles, 200m, 400m, 400m hurldes, 800m, 1500m, 3000m steeple, 5000m, 10000m and Marathon; for the jump events: HighJump, LongJump, Pole Vault and Triple Jump; for the throw events: Discus, Hammer, Javelin and Shotput.

In Swimming, the Olympic and Paralympic race events collected were in 5 disciplines with different distances: in freestyle, 50m, 100m, 200m, 400m, 800m and 1500m; in backstroke: 

Event groups by impairment types

For Para athletes and Para swimmers, all performances were normalized and calculated as a percentage (%) of the present world record for each classification event. Then, groups by impairment type have been set based on the IPC competition classification. For T&F Para athletes (PA), the following groupings were: athletes with visual impairment: T/F11-T/F12-T/F13; athletes with cerebral palsy: T/F35-T/F36-T/F37-T/F38; athletes with upper limb disabilities: T/F45-T/F46-T/F47; athletes with lower limb disabilities: T/F42-T/F43-T/F44-T/F61-T/F62-T/F63-T/F64 and athletes with intellectual disabilities: T/F20. For Wheelchair athletes, the classifications were: athletes with cerebral palsy in a wheelchair: F31-F32-T/F33-T/F34; athletes with tetraplegia disabilities: T/F51-T/F52 and athletes with paraplegia disabilities: T/F53-T/F54-F55-F56-F57. For Para swimmers (PS), the groupings were: PS from classes 1 to 4 with an impairment of 3 or 4 limbs and the trunk; PS from classes 5 to 6 with an impairment of 2 limbs and the trunk or the 2 complete upper limbs; PS from class 7 to 8 Impairment of 2 lower limbs or a complete upper limb, PS from classes 9 to 10 with an impairment of a complete or incomplete lower limb or an incomplete upper limb; PS from classes 11 to 13 with a complete blindness or significant visual impairment. This grouping resulted in 105 para T&F and 87 para Swimming performances by impairment type categories.

Performance trends

To analyze and compare the performance trends of each event, performances were derived from the race times by converting them into mean speeds (m.s -1 ) for the race events in T&F and swimming. All performances were normalized and calculated as a percentage (%) of the present world record for each event. A moving average, based on the 10-best performers over the past 4 years, has been used in order to consider the Olympic and Paralympic performance periodicity [START_REF] Berthelot | The citius end: world records progression announces the completion of a brief ultra-physiological quest[END_REF] . For Para T&F and Para Swimming, the moving average was calculated from 2014 up to 2020, due to the limited data available before 2010.

Then, to quantify the performance evolutions, moving average slopes between two consecutive years were computed for each year. Slopes were derived from the following equation:

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠(𝑡𝑡) = �𝑌𝑌 (𝑡𝑡) -𝑌𝑌 (𝑡𝑡-1) � �𝑋𝑋 (𝑡𝑡) -𝑋𝑋 (𝑡𝑡-1) �
Slopes were reported as mean ± standard-deviation per year by sport and gender for nondisabled athletes (NDA), non-disabled swimmers (NDS), PA and PS (Table 1).

In order to focus on the impact of 2020, moving average's slopes between 2010 and 2019 for NDA and NDS and between 2014 and 2019 for PA and PS have been computed for each events and reported as mean ± standard-deviation by sport and sex. Those slopes were then compared with the ones computed for 2020.

Performance levels

To estimate the recess amplitude, the performance levels per year (in %) were analyzed all events combined. We compared the 2020 performances to the 2010-2019 performances. In T&F, the performances levels were analyzed for the three groups of racing, jumping and throwing events. In swimming, the analysis regrouped all distances by stroke styles.

Stability rate of the 10-best and number of competitions held by year

To understand the renewal trend, a stability rate measured by the turnover of the 10-best athletes year after year since 2010 has been explored in each event. It refers to the number of similar athletes participating to the official competitions between two successive years, expressed in %. For PA and PS, events were analyzed by IPC classification. In some para events, too few athletes competed in 2020. These events were not considered: 209 Para events provided a reliable assessment of the stability rate.

To appreciate the number of cancelled competitions in 2020, we collected the number of event organized since 2016. For the non-disabled athletes, all international level swimming competitions on the FINA website and all IAAF competitions for the T&F events from the IAAF website have been gathered by year. For the Para athletes, all the referenced competitions from the IPC rankings results in swimming and T&F from the IPC website have also been collected by year.

Statistical analysis

Results were reported as mean ± standard deviation. A Wilcoxon Test and a post-hoc with The data associated with the paper are not publicly available but are available from the corresponding author on reasonable request.

Results

Performance trends and levels in 2020

The distribution of the slopes applied on the moving averages (Table 1) is significantly different from 0 for the year 2020 (p≤0.05). A significant decreases of -0.20 ± 0.24 % for non-disabled male athletes and -0.45 ± 0.25 % for non-disabled female athletes; and -0.24 ± 0.09 % for nondisabled male swimmers and -0.27 ± 0.17 % for non-disabled female swimmers has been observed. In Para Athletes, the distribution of the slopes is significantly different from 0 for the year 2020 (p≤0.05). A significant decreases of -1.81 ± 1.25 % for male and -1.69 ± 1.31 % for female, based on slope is observed. In Para Swimmers, the distribution of the slopes is significantly different from 0 in 2020 (p≤0.05) with -1.59 ± 0.88 % for male and -1.68 ± 0.94 % for female.

The mean performance levels (in % of WR) have significantly decreased in 2020 compared to the performances of the previous years (Table 2). For NDA, the mean performance levels in 2020 for male and female were significantly lower (p≤0.05) compared to each year, except in 2014 for male and 2010 for female. For NDS, the mean performance levels in 2020 for male and female were significantly lower (p≤0.05) compared to each year, except in 2012 for male and 2010 for female. For PA, the mean performance levels in 2020 for male and female were significantly lower (p≤0.05) compared to each year, except for male in 2010 and for female in 2010, 2011, 2013 and 2014. For PS, the mean performance levels in 2020 for male and female were significantly lower (p≤0.05) compared to each year, except for female in 2010.

Evolutions of the 10-best performers are illustrated in four non-disabled events and four Para impairment type categories in Figure 1 (T&F) and Figure 2 (Swimming).

Table 1 Mean ± Standard Deviation (%) of the slopes of the moving average per year for non-disabled athletes, non-disabled swimmers, para athletes and para swimmers all events combined in Track and Field (T&F) and Swimming.

* Indicates a mean ± SD significantly different from the value 0 (p ≤ 0.05). The analyses in T&F and swimming by discipline related to the slopes and performance levels are presented in supplementary files.

Performance trends from 2010 to 2019

Over the 2010 to 2019 period, significant performance improvements based on the slope (p≤0.05) of 0.05 ± 0.11 %, 0.06 ± 0.05 %, 0.09 ± 0.05 % for female's NDA, male's NDS and female's NDS respectively, are measured. Among male NDA, the increase of 0.03 ± 0.11 % was not significantly different from 0.

From 2014 to 2019, performances significantly increased (p≤0.05) from 0.93 ± 1.00 %, 1.05 ± 1.02 %, 0.32 ± 0.35 % and 0.74 ± 0.75 % for male's para athletes, females' para athletes, male's para swimmers and female's para swimmers respectively.

Stability rate

All sports and genders combined for NDA and NDS, the stability rate was significantly lower in 2020 with 38.18 % as compared to 55.76 % in 2019. Between 2020 and 2019, the stability rates of non-disabled significantly decreased of 16.06 % among males (Table 3) and 19.09 % % among females. Following the Olympic Games in 2012 and 2016, a less significant decreased was measured in 2013 and 2017 (Table 3).

All sports and sexes combined for PA and PS, the stability rate was significantly lower in 2020 with 38.90 % as compared to 59.95 % in 2019. Between 2020 and 2019, the stability rates significantly decreased of 18.50 % among Para males (Table 3) and 25.97% among Para females. Following the Paralympic Games in 2012 and 2016, a less significant decrease was measured in 2013 and 2017 (Table 3).

Table 3 Mean stability rate (%) according to the previous year from 2010 to 2020 of the non-disabled athletes, non-disabled swimmers, para athletes and para swimmers 10-best for male and female all sports combined, all Track & Field (T&F) events combined and all Swimming events combined * indicates a significant difference in the year's stability rate compared to the previous year (p ≤ 0.05).

Discussion

In 2020, the level of performances in all Olympic and Paralympic studied events has decreased significantly compared to the previous years. Such declines in performance have not been 

Performance trends

In 2020, performances have significantly decreased for NDA, NDS, PA and PS. This trend could be due in part to a lack of training, generating a detraining [START_REF] Cavarretta | Cardiovascular effects of COVID-19 lockdown in professional Football players[END_REF][START_REF] Pla | Resting Heart Rate Measurement in Elite Athletes during COVID-19 Lockdown: The Impact of Decreased Physical Activity[END_REF] and a decrease in performance capacity [START_REF] Pla | Resting heart rate measurement in elite athletes during COVID-19 lockdown: the impact of decreased physical activity[END_REF][START_REF] Dauty | Effects of the COVID-19 confinement period on physical conditions in young elite soccer players[END_REF][START_REF] Pyne | Progression and variability of competitive performance of Olympic swimmers[END_REF][START_REF] Sedeaud | Secular trend: morphology and performance[END_REF] , or to travel restrictions with a deficit of competitions.

In Track and Field, among non-disabled athletes, the performance decrease experienced in 2020 is similar to the decrease that followed the second World War [START_REF] Berthelot | The citius end: world records progression announces the completion of a brief ultra-physiological quest[END_REF][START_REF] Berthelot | Athlete atypicity on the edge of human achievement: performances stagnate after the last peak, in 1988[END_REF] as shown in Figure 1 for NDA. In the last decade, performances have slightly increased among non-disabled female athletes. The other T&F events have stopped progressing since 1993 [START_REF] Berthelot | The citius end: world records progression announces the completion of a brief ultra-physiological quest[END_REF][START_REF] Berthelot | Athlete atypicity on the edge of human achievement: performances stagnate after the last peak, in 1988[END_REF] . Over this period, few regulatory or technological developments have emerged. Since 2017, the first carbon shoes have helped to break many records on long distance running events. This reopened the debate on the technological impacts on the running economy and biomechanical gains [START_REF] Nigg | Effects of running shoe construction on performance in long distance running[END_REF] . However, this contribution remains limited for the moment for the global T&F evolution.

Among Para athletes, the hindsight to analyze the performance trends is more limited compared to NDA. In 2020, performances have considerably dropped after a significant progression over the 2014-2019 period. Among Paralympic sprinter amputees [START_REF] Dyer | The Progression of Male 100 m Sprinting with a Lower-Limb Amputation 1976-2012[END_REF] , the mean performance of medalists between 1976 and 2012 has increased consistently and confirmed our study results.

In non-disabled swimming, a similar decline happened a few years ago. Indeed, the last equivalent recess occurred in 2010 following the ban of polyurethane swimsuits that contributed to a large sample of records in 2008 and 2009 [START_REF] Berthelot | Technology & swimming: 3 steps beyond physiology[END_REF] . During the following decade, performances progressed again with higher margins for improvement than in T&F. Since the ban of polyurethane swimsuits, the swimmers compete in bodyskins, kneeskins or jammers and use new angled starting blocks that still provide some gains [START_REF] Berthelot | Technology & swimming: 3 steps beyond physiology[END_REF] .

In 2020, the swimming Paralympic performance also declined significantly after a 2014-2019 progression phase. From 1992 to 2012, Paralympic swimming performances have progressed [START_REF] Burkett | Performance Characteristics of Para Swimmers: How Effective Is the Swimming Classification System?[END_REF] , by 0.5% per year for males and female in the 100m freestyle [START_REF] Fulton | Variability and progression in competitive performance of Paralympic swimmers[END_REF] , a faster progression than in Olympic swimming.

Our study highlights the 2020 large performance decrease in both para and non-disabled swimming.

Performance levels

For non-disabled T&F performances, the observed drop ranged from 1.2 % for males to 1.88 % for females between 2019 and 2020. This recess corresponds to an equivalent setback of 6 years (i.e. back to the 2014 performances) for both genders. In swimming, all events combined, a decline of 1.1 % has been observed for both genders which corresponds to an 8 -10 years recess.

Para athletes and PS have experienced a much greater decline than NDA and NDS. The performance loss ranged from 8.6 % for females to 9.2 % for males in Para T&F, corresponding to the level reached in 2010 for males and 2014 for females, all events combined. In swimming, with a loss of 7.1 % for females, the performances referred to the 2010 performance level. For males, the decline in performance is superior to the studied period and does not allow the quantification of the setback.

The analysis of performances showed a 4 years periodicity with an increase each Olympic years and a decrease the following year [START_REF] Berthelot | Athlete atypicity on the edge of human achievement: performances stagnate after the last peak, in 1988[END_REF][START_REF] Fulton | Variability and progression in competitive performance of Paralympic swimmers[END_REF][START_REF] Costa | Tracking the performance of world-ranked swimmers[END_REF][START_REF] Pyne | Progression and variability of competitive performance of Olympic swimmers[END_REF] . This tendency shown among Para events reproduces what was already demonstrated among non-disabled disciplines [START_REF] Berthelot | Athlete atypicity on the edge of human achievement: performances stagnate after the last peak, in 1988[END_REF] .

The gap between Paralympic and non-disabled athletes & swimmers

The decline of performances in 2020 was more important for PA and PS compared to NDA and NDS. The lockdown was perceived by Paralympic athletes more negatively than Olympic athletes in their training and performance [START_REF] Vj | Modulators of the Personal and Professional Threat Perception of Olympic Athletes in the Actual COVID-19 Crisis[END_REF] . Moreover, this difference could be due to a lower density of athletes and a higher variability of performance within and between each classes of impairment [START_REF] Burkett | Performance Characteristics of Para Swimmers: How Effective Is the Swimming Classification System?[END_REF][START_REF] Schipman | Involvement in Multiple Race Events Among International Para and Non-disabled Swimmers[END_REF][START_REF] Liljedahl | Para-cycling race performance in different sport classes[END_REF] . Depending on the classification, some events have considerable variability in performance within the 10 years of follow-up and a wider gap to the best performance which could confirmed a higher variability.

Depending on the year, performance levels ranged from 93% to 97% of the best performance among NDA and between 77% and 91% for the PA. These levels of performance underline a potential improvement that could be more important for PA than for non-disabled ones. This observation has been confirmed in amputee sprinting which has seen a greater and faster rate of performance progression [START_REF] Dyer | The Progression of Male 100 m Sprinting with a Lower-Limb Amputation 1976-2012[END_REF] .

Stability rates and competition number

In 2020, the stability rates of the 10 best athletes are lower than in 2019, suggesting that some of the best athletes may not have competed in 2020, depending on their nation policies. In most cases, Olympic and Paralympic periodicity was well reflected in the stability rate of each Olympic year in 2012 and 2016. The 2020 rates decrease were almost twice lower compared to the stability rate occurred in 2013 and 2017.

This observation is also confirmed in swimming among the top world-ranked swimmers and could be explained by the fact that the training and periodization procedures of swimmers are carefully designed to achieve the peak performance in the most important competitions [START_REF] Costa | Tracking the performance of world-ranked swimmers[END_REF] . In addition, the 2020 decrease in performance, level and stability may also be due to a lower number of organized competition because the pandemic led to the postponement or cancellation of many competitions and championships [START_REF] Beneke | COVID-19: Impact of a "Global Player"-A Reflection 1 Year On[END_REF][START_REF] Gallego | The COVID-19 outbreak and implications for the Tokyo 2020 Summer Olympic Games[END_REF] . Swimming has been the most impacted discipline with a reduction of 83% and 51% of the non-disabled and Para events respectively.

Still on the edge?

Many studies have focused on the evolution of non-disabled records. The democratization of sport as well as its professionalization explain the progression of the best performances [START_REF] Berthelot | The citius end: world records progression announces the completion of a brief ultra-physiological quest[END_REF][START_REF] Berthelot | Has Athletic Performance Reached its Peak?[END_REF][START_REF] Nevill | Are there limits to swimming world records?[END_REF][START_REF] Nevill | Are there limits to running world records?[END_REF][START_REF] Norton | Morphological evolution of athletes over the 20th century: causes and consequences[END_REF] . This optimization is also favored by technological advances and innovations dedicated to sport. Also, the geopolitical context plays a determining role in the quest for records [START_REF] Berthelot | Has Athletic Performance Reached its Peak?[END_REF][START_REF] Guillaume | Success in developing regions: world records evolution through a geopolitical prism[END_REF] but what will be the priorities in the years to come? Indeed, this pandemic dramatically upset all areas of human life, leading to a profound change that will deeply influence the societies, their economy and most of their components including the elite sport field. As a result, annual best performances who reflect the limits of the present capacities, may also be impacted.

Limitations

The current study has several limitations. First, applying a mathematical function such as Berthelot et al [START_REF] Berthelot | The citius end: world records progression announces the completion of a brief ultra-physiological quest[END_REF][START_REF] Berthelot | Athlete atypicity on the edge of human achievement: performances stagnate after the last peak, in 1988[END_REF] on the Top 10 performance trend considering the stability rate and the number of competitions would allow another vision on the last decade trends. Secondly, the number of competitions analyzed in non-disabled and Paralympic athletes come from different sources. The available competition data on the IPC website are taken from local, national or international meetings. Lastly, measuring the impact of the pandemic situation on the top 10 by nation according to the containment or stringency index would also be relevant [START_REF] Pla | Resting Heart Rate Measurement in Elite Athletes during COVID-19 Lockdown: The Impact of Decreased Physical Activity[END_REF][START_REF] De Larochelambert | Covid-19 Mortality: A Matter of Vulnerability Among Nations Facing Limited Margins of Adaptation[END_REF] . Additional work combining monitoring test and training load during the 2020 years may provide a clue on the resilience of the sport field in the present context.

Conclusion

The year 2020 will remain unique in the sport history as it has been for all other human activities. Its impact on the performances of the best international athletes has been considerable. Such declines have not been observed in the last 10 years corresponding to a 6 -10 years setback. The following years will tell how societies will recover from such a recess. 
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Figure 1 .

 1 Figure 1. Evolution in % of the WR of the 10-best performers per year in Track and Field in several events (left scale). The green curve represents the moving average of the 10-best performances per year during the 4 previous years. The pink curve represents the slope applied on the moving average (right scale). The graphs on the left refer to: (a) the non-disabled female athletes on the 100m race event, (c) the non-disabled male athletes in the shotput event. The graphs on the right refer to: (b) the visually impaired female para athletes (T11, T12, T13) on the 100m race event, (d) the cerebral palsy male para athletes in wheelchair (F31-F32-F33) in the shotput event.

Figure 2 .

 2 Figure 2. Evolution in % of the WR of the 10-best performers per year in swimming in several events (left scale). The green curve represents the moving average of the 10-best performances per year during the 4 previous years. The pink curve represents the slope applied on the moving average (right scale). The graphs on the left refer to: (a) the non-disabled male swimmers on the 100m backstroke race event, (c) the nondisabled female swimmers in the 50m freestyle. The graphs on the right refer to: (b) the S5-S6 male para swimmers on the 100m backstroke race event, (d) the S9-S10 female para swimmers in the 50m freestyle.

Figure 3 .

 3 Figure 3. Number of competitions organized by year for non-disabled athletes (a) and non-disabled swimmers (b) (International level) and para athletes (c) and para swimmers (referenced competitions from the IPC rankings results) in Track and Field (T&F) and swimming from 2016 to 2020. *, **, *** indicate a significant over or under representation.

Table 2 Mean

 2 Indicates a mean ± standard deviation significantly different from the performances in 2020 (p ≤ 0.05).

							2010		2011	2012		2013	2014	2015	2016	2017	2018	2019	2020
	Non-	disabled	Male Female	T&F Swimming T&F Swimming	-0.06 ± 0.19* 0.20 ± 0.09* -0.01 ± 0.22 0.23 ± 0.13*	0.02 ± 0.20 0.15 ± 0.08* -0.04 ± 0.10* 0.03 ± 0.18* 0.03 ± 0.20 0.06 ± 0.29* 0.21 ± 0.12* 0.06 ± 0.07*	-0.01 ± 0.12 -0.21 ± 0.11* 0.03 ± 0.19 -0.11 ± 0.17*	-0.06 ± 0.29 0.14 ± 0.07* -0.13 ± 0.29* 0.15 ± 0.12*	0.01 ± 0.22 0.10 ± 0.10* 0.01 ± 0.25 0.12 ± 0.10*	-0.04 ± 0.23* 0.08 ± 0.08* 0.00 ± 0.27 0.10 ± 0.09*	0.05 ± 0.31 0.11 ± 0.11* 0.06 ± 0.23* 0.09 ± 0.13*	0.16 ± 0.38* 0.07 ± 0.09* 0.26 ± 0.27* 0.11 ± 0.12*	0.08 ± 0.24* 0.10 ± 0.10* 0.16 ± 0.17* 0.08 ± 0.10*	-0.20 ± 0.24* -0.24 ± 0.09* -0.45 ± 0.25* -0.27 ± 0.17*
	Para		Male Female	T&F Swimming T&F Swimming	/ / / /		/ / / /		/ / / /		/ / / /	0.51 ± 1.03* 0.30 ± 0.37* 0.58 ± 1.52* 0.67 ± 0.71*	0.85 ± 1.08* 0.48 ± 0.41* 0.78 ± 1.52* 0.88 ± 0.77*	0.86 ± 1.42* 0.61 ± 0.80* 1.08 ± 1.11* 1.02 ± 1.32*	0.87 ± 1.19* 0.22 ± 0.63* 0.93 ± 1.30* 0.55 ± 1.01*	0.80 ± 0.96* 0.20 ± 0.50* 1.00 ± 1.13* 0.48 ± 0.61*	0.74 ± 0.82* 0.31 ± 0.58* 1.05 ± 1.12* 0.47 ± 0.72*	-1.81 ± 1.25* -1.59 ± 0.88* -1.69 ± 1.31* -1.68 ± 0.94*
							2010	2011		2012			2013	2014	2015	2016	2017	2018	2019	2020
	Non-	disabled	Male Female	T&F Swimming 96.59 ± 1.05* 95.44 ± 2.67* T&F 93.87 ± 3.26	95.67 ± 2.68* 96.88 ± 1.10* 94.07 ± 3.53*	95.74 ± 2.84* 97.20 ± 1.11 94.66 ± 2.97*	95.46 ± 2.86* 97.11 ± 0.93* 97.16 ± 0.96* 95.19 ± 3.31 94.17 ± 3.29* 93.33 ± 3.86	95.69 ± 2.65* 95.58 ± 2.62* 95.64 ± 2.40* 95.83 ± 2.47* 97.3 ± 0.89* 97.53 ± 1.03* 97.55 ± 0.91* 97.46 ± 0.90* 94.11 ± 3.55* 94.66 ± 3.34* 94.43 ± 3.57* 94.38 ± 3.52*	96.03 ± 2.60* 97.70 ± 0.98* 94.75 ± 3.60*	94.79 ± 2.76 96.56 ± 1.05 92.87 ± 3.75
					Swimming 96.36 ± 0.73	96.70 ± 0.75*	97.01 ± 1.02*	97.06 ± 0.91* 96.97 ± 0.90* 97.16 ± 0.93* 97.43 ± 1.09* 97.42 ± 1.03* 97.40 ± 0.96*	97.49 ± 0.98*	96.36 ± 1.09
				Male	T&F	83.01 ± 11.64 84.43 ± 11.26* 85.61 ± 11.26* 84.50 ± 10.93* 84.90 ± 10.29* 87.56 ± 9.32* 88.75 ± 8.33* 88.01 ± 8.92* 88.10 ± 8.46*	90.53 ± 7.23* 81.35 ± 12.24
		Para	Female	Swimming 87.10 ± 7.68* T&F 77.29 ± 14.21	88.19 ± 7.27* 79.33 ± 14.27	89.22 ± 8.33* 81.07 ± 13.26* 78.75 ± 14.49 86.91 ± 9.10* 87.86 ± 8.18* 89.68 ± 6.82* 91.16 ± 6.74* 87.59 ± 8.38* 88.72 ± 8.70* 79.43 ± 14.75 82.45 ± 13.7* 84.94 ± 12.53* 82.58 ± 13.13* 83.25 ± 12.36* 86.66 ± 11.13* 78.02 ± 14.62 91.09 ± 7.10* 84.96 ± 9.54
					Swimming 83.64 ± 9.46	84.97 ± 8.56*	86.03 ± 9.75*	84.78 ± 9.17* 86.30 ± 7.48* 88.23 ± 7.00* 89.98 ± 6.53* 87.01 ± 8.03* 88.31 ± 8.14*	90.19 ± 7.09*	83.11 ± 9.68

± Mean ± Standard Deviation (%) of the performance (in % of the WR by event) per year for non-disabled athletes, non-disabled swimmers, para athletes and para swimmers all events combined in Track and Field (T&F) and Swimming. *
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Number of competitions

In 2020, a significant decrease in the number of organized competitions was observed (Figure 3). For Para athletes and Para swimmers, the number of competitions dropped significantly after a year of increases in 2019.