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► objective

– give outline/overview of current bikefitting state-of-art and future direction

► target populations for bikefitting

– recreational/competitive cyclists

► bikefitting areas of interest

– contact point adjustment

– static fitting/bike sizing

– dynamic analysis

– pedaling analysis (3D pedaling analysis with bilateral measurement every 3 degrees of the pedal stroke)

– bike adjustment

► future concepts

– on the bike measurements (dynamic fitting/power meters with ‘true’ bilateral 2D pedaling analysis)

– easier ways to do bike sizing for consumers

– further developments

INTRODUCTION



► recreational

– wants injury free cycling experience

– looking for comfort, but also performance

– looking for advice to purchase new bike or to adjust position on an existing bike to improve 

comfort/performance 

– the question which size do I need is one of the most pertinent questions for people looking for a new bike, 

a large database and tested algorithm is the best solution here

– wants to get good advice and concrete steps/guidance to follow up.

► competitive

– wants injury free cycling experience

– looking for performance, but also comfort

– looking for advice to adjust position on an existing bike to improve comfort/performance or to purchase 

new bike

– looking for advice to improve pedaling technique/performance

– wants to get good advice and concrete steps/guidance to follow up

TARGET GROUPS FOR BIKEFITTING



► many studies showing that bike fit related injuries are prevalent in both competitive riders as 

well as recreational riders. 

► most prominent areas in recreational cyclists are:

– neck 23%

– lower back 22%

– knees 16%

– hand (13%)

– genital area (12%)

– shoulder (11%)

– data from Priego Quesada JI, Kerr ZY, Bertucci WM, Carpes FP (2019) A retrospective international study on 

factors associated with injury, discomfort and pain perception among cyclists. PLoS ONE 14 (1): e0211197. 

https://doi.org/10.1371/journal. pone.0211197

CYCLING RELATED INJURIES
recreational riders
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► In a study among 65 professional athletes, the percentage of cyclists with traumatic injuries 

increased from 39.5% in the cyclists surveyed between 1983 and 1995 to 53.9% in the cyclists 

surveyed between 2003 and 2009. 

► In this same study, severe traumatic lesions decreased from 49.9% in the historical group to 

10.5% in the contemporary group (p<0.01). Patellofemoral pain decreased from 28.8% 

(historical) to 6.1% (contemporary) (p<0.01). Muscle injuries substantially increased from 13.4% 

to 44.9% (p<0.01). 

► The authors concluded that in modern cycling, the riders seem to be at a higher risk for 

traumatic injuries overall but a lower risk for severe lesions. Moreover, the number of tendon-

related issues seemed to have decreased, whereas the incidence of muscle injuries increased.

► Barrios C, Bernardo ND, Vera P, Laı´z C, Hadala M. Changes in Sports Injuries Incidence over 

Time in World-class Road Cyclists. Int J Sports Med. 2015; 36: 241–248. https://doi.org/10.1055/s-

0034- 1389983 PMID: 25376727

CYCLING RELATED INJURIES
competitive/professional riders
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► a static fit can be very helpful to determine a starting point for a dynamic fit, or to find the 

correct size bike and more-or-less correct saddle height;

► however due to various factors such as: hip rocking, ankling technique, flexibility, leg length 

differences (functional or anatomical)

► a dynamic fit is the preferred method to come to an optimal position, but 3D systems (like 

bikefitting.com, Retül, STT, …) still have a higher accuracy than markerless and 2D systems 

(with errors up to 10%);

► references: 

– G. Serrancolí et al.: Marker-Less Monitoring Protocol to Analyze Biomechanical Joint Metrics. Digital Object 

Identifier 10.1109/ACCESS.2020.3006423 

– R.R. Bini, P. Hume: A Comparison of Static and Dynamic Measures of Lower Limb Joint Angles in Cycling: 

Application to Bicycle Fitting. June 2016Human Movement 17(1):36-42. DOI:10.1515/humo-2016-0005

STATIC FITTING VERSUS DYNAMIC FITTING
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► step #3: static fitting

› fit based on body measurements

› helps 90% of cyclists to be better fitted

STATIC FITTING/BIKE SIZING



► step #4: dynamic fitting

› fine tune of the position for 10% of cyclists

› bring scientific evidences of short and long terms benefits

DYNAMIC FITTING

#1(+4)

#2
#3



► saddle height/ knee angle is the only 

parameter in cycling with an optimal range 

backed up by scientific data

► saddle height should be 106-109% of inseam 

according to ancient research by Nordeen-

Snyder (1977). Based on efficiency data (O2 

uptake)

► knee extension angle should be 25-30 

degrees at bottom dead center (measured 

statically with goniometer) or 30-40 degrees 

when measured dynamically with a 2D or 

(preferably) 3D camera according to 

various sources like Bini (2011) 

STATIC VERSUS DYNAMIC BIKE FITTING
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► in a study by Ferrer-Roca, it was observed 

that riders who choose a saddle height 

outside the optimal range according to 

inseam measurements, were more likely to 

have a knee extension angle inside the 

recommended range

► factors like ankling technique and hip rocking 

play an important part in this

► therefore, this is particularly relevant in Elite 

cyclists

STATIC VERSUS DYNAMIC FITTING
comparison study
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► step #5: pedaling analysis

› L/R balance

› mechanical efficiency

› foot stability

► improving mechanical efficiency 
doesn’t immediately imply an
improvement in gross efficiency. 
Longer term adaptation required!

PEDALING ANALYSIS



► Instructing trained cyclists to pull up during pedal stroke increases mechanical efficiency but 

not gross efficiency

► Long term adaptation required? What would happen if we measure them after 2 weeks of 

pedaling technique training?

PEDALING ANALYSIS
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ON THE BIKE MEASUREMENTS
Future of bikefitting: pedaling analysis and power meter



► Dynamic bike fit

– Current: bikefit studio with 3D Motion

Analyzer

– Future: indoor bikefit with outdoor IMU*-
based system?

*Inertia Measurement Unit

ON THE BIKE MEASUREMENTS
Future of bikefitting: dynamic measurements outside



► horizontal and vertical encoders for length (X) 

and height (Y) measurements similar to existing

bike adjuster

► laser for bike points spotting

► measurement error of laser tool <1mm

► tactile display with immediate results

calculation

► check of correct saddle setup

► check of correct extension setup

► measurement process must be completed in 

less than 60 seconds

LASER JIG FOR TIME TRIAL BIKE ADJUSTMENT VERIFICATION
BFC and UCI collaboration
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► Not always simple and affordable

BIKEFITTING FUTURE DIRECTIONS
What about the aero topic



► bikefitting is important for riders of all levels

► a complete service package is important to offer and this can be obtained from different 

manufacturers nowadays

► static fitting and dynamic fitting both have their own target group

► pedaling analysis can be a powerful tool to detect differences in L/R balance and foot

stability

► future developments are expected in the area of more on-the-bike measurements and

estimation of aerodynamic performance

SUMMARY



QUESTIONS?


