
Uomini e Donne nel Trail 
Running

I predittori della performance a confronto



LA PERFORMANCE DI ENDURANCE



LA PERFORMANCE DI ENDURANCE

90-95% of road-performance prediction:

• From 800 m to marathon races
• From amateur to national and international 

runners (60 vs 75 ml/kg/min)      
(Di Prampero et al., McLaughlin et al., Ingham et al.)

VO2max %VO2 at LT Running 
Economy



LA PERFORMANCE DI TRAIL

VO2max

Trail- performance prediction:

• 48% of a short trail- 27 km, 1400m D+ (Ehrstrom et al.)

• 62%  of a long trail- 166 km, 9500m D+ (Pastor et al.)

%VO2 at LT Running 
Economy



LA PERFORMANCE DI TRAIL

VO2max

Trail- performance prediction:

• 48% of a short trail- 27 km, 1400m D+ (Ehrstrom et al.)

• 62%  of a long trail- 166 km, 9500m D+ (Pastor et al.)

%VO2 at LT Running 
Economy

A foot race in a natural environment including mountains, 
deserts, forests, coastal areas, jungles/rainforests, grassy or arid 
plains over a variety of different terrains (e. g. dirt road, forest 

trail, single track, beach sand, etc.) with minimal paved or 
asphalt roads, not exceeding 20–25 % of the total race course



LA PERFORMANCE DI TRAIL

•27 km, 1400m D+, highly
trained runners (VO2max:67 ml/kg/min) (Ehrstrom et al. 
2021)

Performance correlation to VO2max: 0.76
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LA PERFORMANCE DI TRAIL

• 5 km UPHILL predictors, highly
trained runners (VO2max:70.4 ml/kg/min)   (Lemire et al., 
2021)

vVO2max Maximal 
Strength

BMI



LA PERFORMANCE DI TRAIL

• 5 km DOWNHILL 
predictors, highly trained runners 
(VO2max:70.4 ml/kg/min)   (Lemire et al., 2021)

vVO2max Maximal 
Strength

Musculo 
tendinous    

leg stiBness



LA PERFORMANCE DI TRAIL

VO2max Body Fat%

• 101 km, 6100 –
recreational runners 

(VO2max: 58.3 ml/kg/min) 

• 47.5 km, 2900 
recreational runners

(VO2max: 57.6 ml/kg/min) 

VO2max Max 
voluntary 

contraction

% Fatmax
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LA PERFORMANCE DI TRAIL

VO2max Local 
Endurance

Running 
Economy 

Uphill

Musculo 
tendinous 

aspects

Body 
composition

Substrate 
use 

(Fatmax)

From 5 km to >100 km



PASTOR 2022, Elite Road vs. Trail Runners: Comparing Economy,Biomechanics, Strength, and Power



…. E IL RUOLO DEL SESSO?

Biological a)ributes of an individual, the physical and 
physiological features determined by gene9cs and hormone 
func9on, which are generally classified as female or male

Social construct that relates to the roles, behaviors, and 
iden99es that an individual fulfils in society

SEX

GENDER



LEMAT 2023, Running Endurance in Women Compared to Men: Retrospective Analysis of Matched Real-World Big Data

The difference in performance between sexes remains around 10–12% for running events 
from sprint to marathon.

Sex differences seem to decrease with increasing race 
distance. 

BUT- Sex difference in performance appears 
constant with increasing distance when 
considering the first males and the first females.



TILLER 2021, Do Sex Differences in Physiology Confer a Female Advantage in Ultra-Endurance Sport?

From 100 to 200 km: men are 12.4% faster than
females

50km: men are 15% faster than females

100 km: men are 5% faster than females

Females were 0.6% faster than males in races > 195 
miles



(Badwater 2002)



LEMAT 2023, Running Endurance in Women Compared to Men: Retrospective Analysis of Matched Real-World Big Data
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NAVALTA 2018 Sex and Age DiFerences in Trail Half Marathon Running

Moab Trail Half Marathon, 21 km 560m D+



…. BESSON 2022, Sex differences in endurance running

The difference in performance between sexes remains around 10–12% for running events 
from sprint to marathon.



…. BESSON 2022, Sex diFerences in endurance running

• Higher gluteus maximus activation at all speed and
inclines

• Larger vastus lateralis activity as incline increases

• Higher quadriceps and lower hamstring
activation

• Higher medial hamstring preactivation in
downihill

• Higher activation of peroneal muscle



…. BESSON 2022, Sex diFerences in endurance running



…. BESSON 2022, Sex diFerences in endurance running

• Smaller diameter of muscle fibersà
lower blood flow occlusion

• Greater proportional area of type I 
fibers (less fatiguable)

• Greater capillarization and lower
glycolytic enzyme activity 

• Better vasodilatory response to 
exerciseà faster muscle recovery



…. BESSON 2022, Sex diFerences in endurance running



KELLY 2023, Is there Evidence for the Development of Sex-Specific Guidelines for Ultramarathon Coaches and Athletes?
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KELLY 2023, Is there Evidence for the Development of Sex-Specific Guidelines for Ultramarathon Coaches and Athletes?



CALLOVINI 2025?

• Races with km-eFort between 25 and 74 (ITRA 1 or 2, XS and S)

• From 2h to 4.30h 

• 10 men and 10 women, same absolute performance

• Do performance predictors change?

3



CALLOVINI 2025?



CALLOVINI 2025?

PL1
48 ml/kg/min

PL4
68 ml/kg/min

PL1



AND…. THE MENSTRUAL CYCLE?

ACTUAL ENDURANCE PERFORMANCE SEEMS NOT TO BE AFFECTED 
BY THE MENSTRUAL CYCLE PHASE

Carmichael 2021



AND…. THE MENSTRUAL CYCLE?

PERCEIVED PERFORMANCE IS AFFECTED BY THE MENSTRUAL CYCLE PHASE

Jones 2024



TAKE HOME MESSAGES

ENDURANCE PERFORMANCE IS DIFFERENTLY PREDICTED IN ROAD AND TRAIL RACES, AND THIS SHOULD 
BE TAKEN INTO ACCOUNT FOR TARINING PRESCRIPTION.

WOMEN HAVE A 10% LOWER PERFORMANCE THAN MEN, BUT THE GAP COULD BE REDUCED FOR VERY 
LONG RACES.

THE PERFORMANCE PREDICTORS FOR VERY LONG (>100) BUT NOT SHORT TRAIL RACES COULD 
BE DIFFERENT IN WOMEN IF COMPARED TO MEN.  

MUSCULAR ACTIVATION AND RECOVERY IS DIFFERENT BETWEEN SEXES, AND THIS SHOULD BE 
CONSIDERED FOR INJURIES PREVENTION AND TRAINING PRESCRIPTION.   

MORE FEMALE ATHLETES’ KNOWLEDGE OF THE MENSTRUAL CYCLE’S IMPACT ON PERFORMANCE IS 
NECESSARY.



GRAZIE PER L’ATTENZIONE 
Alexa Callovini

Mail: alexa.callovini@univr.it


