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Burning thighs and lungs aside, cycling shouldn't be a painful or uncomfortable experience. If
you suffer from numb hands, hot-spots on your feet, back pain or saddle discomfort when you're
riding, chances are something isn't right with your bike set-up, your body or how they interact.But
not all cyclists can afford a professional bike fit. This accessible manual contains all the
information you need to find your perfect cycling position, revealed by one of the world's leading
authorities on bike fit.This new edition includes brand new material on:- why almost all cyclists
would benefit from shorter cranks- an in-depth look at saddle health, with special attention and
advice for female cyclists- watt-saving advice for time trialists and triathletes- how to make
indoor cycling more tolerable.Let Phil Burt guide you through your own Bike Fit, to ensure your
bike and body work in harmony.
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support this book would have been impossible to write. Also, to Nik Cook, who makes anyone’s
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websitesBibliographyIndexAcknowledgementsForeword:Sir Chris HoyI love seeing so many
people out on bikes, but few things frustrate me more than seeing someone riding a machine
that is poorly set up.When I speak to new cyclists, it is striking how often they complain of a sore
bum, or a bad back or an injured knee. They’ve tried cycling, they say, but find it painful,
uncomfortable or both – and therefore not very enjoyable.I cannot understand it, because I love
riding my bike and, unless repeating flat-out efforts on the track in training, do find it enjoyable.
But I would say that 99 times out of 100 they are in pain not because the saddle is too hard or
that riding a bike is too strenuous. It is because the bike has not been set up correctly. Similarly,
when people ask me for advice about riding a charity event or sportive, perhaps for the first time,
they are often looking for training tips.They want to know what distances to ride and how often.
Before you worry about that, I say, make sure your position is right.Riding a bike with the wrong
position is a bit like trying to run in somebody else’s shoes. I arrived at the ‘right’ position through
lots of trial and error, but also with the help of some expert advice, from coaches and
experienced riders.I ended up riding in the same position for 15 years and now I don’t need a
tape-measure to tell me if the three points of contact – bottom, hands and feet – are correct for
me. I can do it on feel. I can hop on a bike and tell you if the saddle is half a centimetre too high
or too low.As a full-time cyclist you become really attuned to your position and very sensitive to
any changes. I remember in the first part of the 2003 season my saddle height was slightly out –
it was a tiny bit too high. The change was marginal, but it gave me knee problems almost
immediately.The person who helped me overcome such injuries for almost a decade was Phil
Burt. I’ve worked with numerous physiotherapists, but leading up to the Beijing and London
Olympic Games I spent as much time talking to and seeking advice from Phil as from my
coaches.I can honestly say that he did as much as anyone to keep me in one piece, especially in
the build-up to London when at times my 36-year-old body seemed to be giving up on me. As
well as being a really nice bloke, he is also a very big guy so he has always been able to
manipulate my back better than most.But it is on the subject of bike position that Phil has
become an expert. I perhaps wouldn’t have needed as much trial and error over 20 years ago if I
had known Phil then.It is great that he has now collected his knowledge in this book. My advice
to any cyclist, new or old, has always been to seek expert advice from experienced cyclists,
coaches or physios, or from a reputable bike shop. But there is also another option – to consult
Phil’s book.I hope it means that when I’m out on my own bike, passing other cyclists – or, now



that I have retired, being passed by them – I can admire others’ positions on their bikes, rather
than regretting the fact that they could be getting so much more enjoyment from their cycling –
and avoiding injury – if only their saddle was the right height!As I’m sure everyone can
appreciate, it is so much more comfortable, efficient and fun to be running in your own
shoes.Chris HoyForeword:Chris BoardmanI am a spreadsheet kind of guy. I love understanding
things, finding formulas and efficiency gains, so you’d think that bike fitting and position-finding
would be right up my street.It’s probably not surprising, then, that together with my coach Peter
Keen, a well-respected, even world-renowned sports scientist, I did indeed study the world of
position efficiency while I was a professional cyclist for the best part of a decade. Because the
nature of my job saw me ride events from four minutes to three weeks in duration, we explored
and experimented in many different areas: climbing, long-distance riding, extreme track pursuit
and, of course, time trialling.For early work on time trial and track racing posture, we retreated to
Peter’s garage where, with the help of a full-length mirror and an ergometer (which measures
how much work muscles do), we learned just how unknowingly closed-minded we actually were
when it came to the topic of positions.The ergometer allowed us almost infinite movement in any
plane and the ability to consider geometry completely free of standard bicycle parts. In fact,
apart from having a saddle, pedals and some handlebars, the contraption didn’t even look like a
bicycle, which would prove to be a huge breakthrough.On one occasion, we had embarked on a
session to investigate aerodynamic positions. We used the full-length mirror set out in front to
monitor my silhouette (or frontal area) with the goal of minimising this while I monitored
mechanical efficiency with each change we made. Due to the strange shape of the ergometer,
we explored on feel, without measuring until we arrived at something we felt looked promising
and that I felt I could maintain for the duration of the event we were training for. Only then did we
measure things and find just what it all translated to in terms of frame sizes and stem lengths,
our usual stock in trade. Had we been on standard and recognisable equipment, our concept of
what a bike rider could do would have prevented us from ever exploring, and subsequently
finding, the position we had now settled upon. From that moment on, we never measured during
a positional session, not until after we had finished evaluating ideas, lest our own prejudices
encouraged us to ignore more important data.We carried this philosophy on when studying
climbing positions too. This time our goal was to find an efficient and sustainable stance in which
to tackle the mountain passes of the Tour de France. For this we pioneered the use of treadmills,
first to explore, record and change positions in the lab (at Brighton University) and then to
reinforce muscular learning with long stints of many hours’ climbing under heat lamps to
simulate the conditions of the great race.No matter what type of riding you want to optimise your
position for, the number of factors to be considered is enormous: personal sensitivity to small
adjustments, individual body shape, individual muscularity, the type of bike being used, the type
of riding you will do, how long you will typically be riding for, clothing, shoes and so on. All of
these things and much more influence the overall ‘positional package’.You will notice the term
‘feel’ crops up repeatedly in the above narrative and there is a reason for that. In all the time we



explored the intricacies of bicycle positioning, we never found the magic formula. Indeed, I am
now thoroughly convinced that there isn’t a single recipe and never will be. However, what I do
think is emerging – and evidence is in these pages – are solid procedures for coming to
educated conclusions and consistently acceptable solutions for a wide variety of riding
needs.Phil Burt has probably spent more time looking at these issues with more of the world’s
top athletes and across more disciplines than any other person on the planet.So if you believe,
as I do, that positioning will always be a blend of good science and good judgement, I think you
can feel confident that both can be found between the covers of this book.Chris
Boardman01IntroductionIntroductionThe concept of finding one perfect position on a bike is, in
my opinion, fundamentally flawed as that position, no matter whether you’re a Grand Tour
contender, Olympic champion or weekend warrior sportive rider, is impacted by multiple
variables.It will also be constantly evolving. Whether it’s the type of riding you’re doing (your
position will be very different on a time trial bike compared to a mountain bike), the impact of off-
the-bike factors (positives such as improvements in mobility or negatives such as injury) or even
the time of year (you might prefer a more relaxed position for winter training than for summer
racing), how you set up your bike should be a journey that will go on for as long as you keep
riding your bike. In the same way, my education as a bike fitter is ongoing and I genuinely learn
something from every rider I work with.My bike-fitting journeyIt all started when I graduated with
a degree in pharmacology and quickly realised I didn’t want to work in a lab or as a drugs
salesman. I wanted to be hands-on and face to face with the people I was helping and so opted
for physiotherapy at Manchester. While I was studying I did some work with Manchester Rugby
Club, before spending time in Australia, New Zealand and then running a ski clinic in
Courchevel. Coming back to the UK, I happened to be in the right place at the right time and
landed a job at Sale Sharks. During my three years at the club we were arguably the dominant
force in English club rugby and in my last season there, in 2006, we won the Premiership
title.Phil in the bike fit studioI then applied for a job via the English Institute of Sport and ended
up in a role that was split between cycling and water polo. This then morphed into a full-time
position with British Cycling and, from having been primarily concerned with soft tissue trauma
from collisions in rugby, I was now faced with the complex interaction between riders and their
bikes. It was a steep learning curve. At that point I looked for a book on the subject, but it didn’t
exist. I had to train in bike fitting with CycleFit in London (and I ended up writing the book I’d
been looking for myself). In hindsight, though, that broad sporting background, whether rugby,
squash, skiing or water polo, has proved invaluable now I’m working with the wider cycling
population, as many of the riders I deal with have either played or still play another sport along
with riding their bike.It was an incredibly exciting time to be involved with British Cycling and the
whole story of the Medal Factory and the Secret Squirrel Club has been well documented. It all
started with Peter Keen and then was finessed by the likes of Chris Boardman, Steve Peters
and, of course, Dave Brailsford. The simple premise was that medals equal more funding, which
leads to improvements, which means more medals and so the virtuous circle goes on. The most



controllable medals to target were in the timed events on the track, where luck and external
factors can be largely removed and so those were what we focused on. In 2006, Dave Brailsford
made the incredibly gutsy call to give half of his budget to Chris Boardman and simply told him
to go away and make the best bikes, wheels and skin suits he possibly could. That was really the
start of the whole ‘marginal gains’ approach, but the results we achieved at the 2008 Beijing
Olympics were far from a marginal improvement, they were revolutionary.Phil in 2012This
Olympic success gave Dave Brailsford the leverage to start approaching companies to sponsor
a professional road team and Team Sky was born. He made the bold statement that we’d have a
British Tour de France winner within five years and this definitely caused a few raised eyebrows. I
was dispatched to investigate professional cycling and my simple conclusion was that it wasn’t
very professional and, if we approached it in the same way that we had the track, the gains were
there to be made. Professional road cycling, especially on the Continent, was a sport still rooted
in tradition and dogma, and it took Team Sky and its various subsequent manifestations to drag
it kicking and screaming into a new era. A great example of this was that you never saw anyone
warming down on a turbo trainer after a stage and we were laughed at when we started doing it.
However, now it’s the norm across the peloton.Everything really came to fruition, both with Team
Sky and British Cycling, in 2012 with Bradley Wiggins winning the Tour de France and our
incredible success at a home Olympics. It really was amazing to be involved in and that summer
is a period of my life that I’ll never forget.After 2012, my role within British Cycling evolved and,
although still a hands-on physio, I was increasingly involved in equipment development and bike
fit, and was part of the inner sanctum of the Secret Squirrel Club. Part of this was looking for the
improvements we could make with a view to Rio in 2016 and a key area was saddle health,
especially for our female riders. A significant number of our athletes were suffering saddle-
related injuries, which was costing them training time, but it was being underreported by the
riders, largely because of embarrassment, and therefore was being overlooked by coaches and
support staff. Our investigations led to us question the UCI ruling on saddle tilt as we felt that
their insistence on a level saddle was causing problems. We managed to convince them to
change this rule, allowing for minus nine degrees of tilt, which significantly enhanced the comfort
and health of all riders.It was during this period that I wrote the first edition of this book. I
remember at my first meeting with Bloomsbury I was asked why we should do this book, I
answered that it didn’t exist and their reply, which I admit threw me at the time, was to ask
whether there was a reason for this! Fortunately, they trusted me that there was a market and a
need for it, but getting it written was one of the hardest things I’ve ever done. I’m immensely
proud of what I eventually produced and that book’s DNA is at the heart of this one, but with
hindsight and the broader experience I now have, there’s a lot I missed.Rio in 2016 was my third
Olympics and again we managed to exceed our now stratospheric expectations. It was obvious,
though, that the rest of the world, especially Australia, France, the Netherlands, USA and New
Zealand, were closing the gap on us. I don’t think this was down to any failings on our part, but
was simply the combination of these nations putting similar models to ours in place, catching up



in terms of technology and the fact that an extraordinary generation of riders were coming to the
end of their careers.For me, this was a natural end point for what had been an incredible time at
British Cycling and I turned my attention to the wider cycling world, outside that elite
performance bubble. Almost everything I did at British Cycling was geared towards winning
medals, working with a tiny and very limited pool of riders, addressing their needs and
developing equipment that would only benefit a handful of elite cyclists. I wanted to broaden my
reach, my experience and my knowledge, and help the general cycling population.It took me two
years to actually take the plunge and, although the safety net of a part-time position at British
Cycling was tempting, I knew I had to make a clean break to do what I wanted to do. Former
colleagues, such as Steve Peters and Chris Boardman, encouraged me to join them outside the
bubble in the real world, and my family were incredibly supportive and instrumental in my
decision.I set up my own bike fit studio at the Manchester Institute of Health and Performance
and, suddenly, from having spent years dealing with an incredibly small sample group of clients,
I had the full spectrum of the cycling population knocking on my door. On one hand that was
really daunting and another steep learning curve, but on the other it was extremely liberating, as
I was in control of the whole process with no coaches or directors to answer to. The variety was
also really refreshing. I was dealing with triathletes, sportive riders who’d come to cycling late in
life and even complete cycling novices – every fit was a learning experience and I felt I was
making a real difference. Yes, it had been great helping to shave thousandths of a second off a
lap of the velodrome in the quest for a gold medal, but getting a cyclist who’s injured, in pain and
suffering mentally from not being able to ride their bike, riding again is infinitely more satisfying. I
was also freed from the Secret Squirrel Club and, rather than developing kit that would be rolled
out for two weeks at the Olympics and never seen again, I was able to start working with
companies to develop equipment that would be available to all riders. This brings me to now and
my rationale for writing a second edition. As I’ve already alluded to, there were areas that I
missed, but, more than that, both myself and the sport have evolved. I’ve now got a far wider
experience and deeper understanding of cyclists across multiple disciplines, aspirations and
backgrounds. We’ve seen more and more women entering the sport, the emergence of gravel
cycling, the continued increase in the popularity of triathlon – especially Ironman – and a huge
surge in participation in indoor cycling and eRacing.I’m more than aware that not all cyclists can
afford a full professional bike fit, so my goal with this book is to give all riders the knowledge to
begin their own bike fit journey to evolve their position to support their cycling needs. It’s been
immensely satisfying when I’ve had clients bring a copy of the first edition to a bike fit, asked me
to sign it and told me that it’s helped them to solve a problem. I’m confident that this new edition
will reach even further, appeal to more riders, and help you to ride pain free and for years to
come.Fausto Coppi (pictured on the left)Bike position: a brief historyLook at old pictures of
racing cyclists and you can see how bike positions have changed and evolved. Fausto Coppi,
the great Italian star of the 1940s and 50s, sat low with high handlebars – as did all his
contemporaries. Jacques Anquetil, who came along in the late 1950s and dominated the Tour



de France in the early 60s, still sat relatively low on the saddle (his legs weren’t as extended as
those of today’s riders), but he looked to elongate his position; he was stretched across the bike,
and looked quite aerodynamic. Others were naturally inspired to copy him. Change was often
instigated by the best of any era.Eddy Merckx, the greatest cyclist of all, followed Anquetil, and
he was the catalyst for another change. He sat higher in the saddle, almost resembling a modern
rider. Merckx was a micro-adjuster, always tweaking his saddle height and handlebars.The first
ever bike-fitting manual or book was published by CONI (the Italian Olympic Committee) in
1972. The Italians looked at a group of 20-year-old professional male cyclists who appeared to
be successful and then set about describing the commonalities of their position on a bike. It was
assumed that, because these riders were fast, their positions should be adopted by everyone.
The resulting publication is often referred to as the ‘Italian cycling bible’ and it was treated as
such for a long time. This meant that a lot of people were forced to adopt certain ways of sitting
on their bikes. For example, it advocated a pigeon-toed pedalling style, with knees nearly
touching the top tube. These days, we know that a large number of people simply cannot adapt
to these styles of riding.The Belgians were next on the scene. Like Italy, the country is a hotbed
for cycling. But they kept position firmly in the x/y plane – viewing a rider’s position from the side-
on view only – and simply added a segmental approach to sizing. These were the first attempts
to extrapolate someone’s ideal bike size and position from a measure of leg inseam.It was
Cyrille Guimard, the legendary French directeur sportif behind Bernard Hinault and the Renault-
Gitane team, who endorsed a formula that found popular appeal in the 1980s, not least because
it was adopted by the American Tour de France winner, Greg LeMond. This formula takes the
rider’s inseam length in centimetres and multiplies it by 0.883 to give the recommended saddle
height (measured from the centre of the bottom bracket to the top of the saddle). The Guimard/
LeMond formula makes some big assumptions – the main one being that all human beings grow
in the same proportions. For example, it assumes that everyone’s legs are in a specific ratio to
the length of their backs and arms. Unfortunately, this just doesn’t hold true in all cases. We all
come in different shapes and sizes – and in different ratios of those shapes and sizes.Jacques
AnquetilIf you plotted the human race in terms of shape and size, for instance the relation of leg
length to back length, you’d probably see a graph like the one on the following page.Working out
your bike size from an inseam measurement should work for those people in the middle third of
the graph – the ‘normal’ ones – but for everybody else it will be out to varying degrees. For
example, a long-legged person with a short back would be fine on the saddle, but be unable to
comfortably reach the handlebars. Or someone with short legs and a long back (such as Chris
Boardman) would be fine with the reach, but end up sitting too high.Eddy MerckxThe situation
becomes even more complicated when you consider the differences in people’s degree of
flexibility and control over their bodies. Simple extrapolations from chosen limb measurements
can‘t account for this. I once rode Bradley Wiggins’ bike back from a time trial at the Tour de
Suisse. I am 6’4” and slightly taller than Brad. I could not believe how high he had his saddle. I
could barely ride it and found it painful. I realised how much Bradley had adapted over the years



of pursuiting to achieving a hamstring flexibility that allowed him to pedal in this super-efficient
and powerful position.Menwhile, another innovator, Andy Pruitt, has been working away at the
Boulder Center for Sports Medicine in Colorado, USA. For the last 30 years he has been working
in the field of cycling medicine and he was the first (and, to date, only) person to write a truly
helpful medical guide for the cyclist. It remains one of the few books in print that takes the time to
explore the concept of bike fit from a dynamic point of view, of the rider in motion as opposed to
statically in position on the bike. And it brought bike fitting into 3D with consideration to the
frontal plane, that is, the rider’s position as viewed from the front.Dynamic bike fit gradually
superseded the static fit, though it has taken a long time for the data-capture to be perfected and
for the service to be accessible to non-professional cyclists. People can now turn up to clinics
and laboratories to get their bike position assessed and modified to help them with performance,
comfort or injury avoidance.It was one of Andy Pruitt’s co-workers who, in 2007, helped change
the way we do bike fitting. Todd Carver helped develop and deliver one of the first 3D motion
analysis systems that was easy to use (i.e. not research or laboratory based) specifically for
cycling – the Retül system. This package of hardware and software could record not only
biometric data but bike data as well, and do so within seconds. It changed the game for dynamic
fit – today a cyclist can drop in to a good clinic, studio or shop and receive fitting advice using
state of the art technology within hours rather than days. Graph of normal distributionA normal
distribution graph describes the human population well. Using predictive models or simple
calculations based on one measure works well for those sitting in the middle two-thirds of
‘normal’ – but fail the other third in a lot of cases.Dynamic fit can be expensive – you could spend
limitless amounts of money on these services. It is a great tool, but not necessarily the panacea.
What the evolution of dynamic fit has created is a spectrum along which bike fit services can be
plotted. The first methods of using static measurements of the rider and bike can maybe now be
considered ‘sizing’ for a bike. The later dynamic methods, depending on their level of
application, are more in line with this statement from the Medicine in Cycling group: ‘A bike fit is
the detailed process of evaluating the cyclist’s physical and performance requirements and
abilities and systematically adjusting the bike to meet the cyclist’s goals and needs.’ A great
example of a well-known cyclist the Guimard/LeMond method won’t work for is Chris Boardman.
The next time you see the great man on TV, take a few seconds to examine his overall
composition. He has a very long back compared to his relatively short legs. This anomaly is
probably what enabled him to adopt the incredibly low, flat-back aerodynamic position that
helped to win Olympic Pursuit Gold and Tour de France Prologues. Chris would never have
come to his position if he’d simply followed off the peg formulae.So what does the recreational
cyclist or the keen new sportive rider do when they can’t find the solution to their positional
issue, be it pain, injury, discomfort or underperformance?You’re unlikely to spend £300 on a bike
fit if your bike only cost between £500 and £1,000. I’d like to think this book will bridge the gap
between occasional cyclists and wealthier, top-end riders, and will provide the majority of
today’s cyclists with a handy guide to help you help yourselves. I aim to arm you with the



information to make sound decisions about bike positioning, help you solve issues around
performance, injury, pain and discomfort, and help you get more out of cycling, without emptying
your wallet at the same time.Summary of methods of
fit Traditional Observational Generic Individualised▪Static▪DynamicTraditionalFollowing CONI,
the Italian cycling bible named after its publisher, and concentrating on riding position and foot
placement, that is, with the ball of the foot on the spindle.Advantages: quick and
easy.Disadvantages: does not take individual body type into account, forces the body to adapt to
the bike.ObservationalBased on the beliefs of the individual about what a rider should look
like.Advantages: improves upon ‘Traditional’ by actually looking at the individual.Disadvantages:
no objective data, most riders end up looking the same.GenericEquation-based fit, using
measurements of body segment lengths (CONI, Bioracer).Advantages: improves on
‘Observational’ by measuring the body and recognising that proportions are important to bike
fitting.Disadvantages: static measurements, doesn’t take into account the interaction between
bike and rider.Individualised fit – staticUses plumb bob (basically a piece of string with a weight
at the end used to find vertical positions) and goniometry (a large protractor used to measure
angles).Advantages: uses joint angles to optimise fit.Disadvantages: static nature can use only a
theoretical riding position, not the true position(s) of the rider in motion.Individualised fit –
dynamicUsing either video or motion analysis data to adjust the bike to the rider while they are
riding (in other words, while they are dynamic).Advantages: uses objective data and the dynamic
element provides a true reflection of someone riding.Disadvantages: costly.Neutral vs
accommodative fittingAll of the above are tools to help you to bike fit. Of course, as with any tool,
they can only be as good as the person using them. Just because someone has a £12,000 3D
motion-capture system doesn’t mean they will automatically do an optimal and appropriate bike
fit for you. In fact, many in the know now consider the industry to be diverging into two
categories: those who bike fit to a neutral set of ranges versus those who possess the skills and
experience to complete an accommodative fit. Accommodative fitting is where one limitation of
an individual is accommodated within the overall fit, perhaps at the slight expense of another
parameter, but nevertheless giving a better overall fit, which remains safe.I will use the term ‘fit
window’ to mean the range of bike adjustments within which a rider will find suitable levels of
comfort and performance. For the purposes of this book I describe the fit windows referenced to
a neutral position for each of the different types of riding. I have alluded to lots of the common
cases and reasons for fitting outside this window, but ultimately it may be beyond the scope of
this book to help you complete a difficult fit accommodation. If you need an especially
complicated fit, I recommend consulting an appropriately qualified practitioner.02Bike-related
anatomyBike-related anatomyIn this chapter, we will examine the roles of certain muscles, joints
and tendons in terms of cycling-force (torque) production, stability, posture, attenuation and
ventilation. The overriding importance of power needs to be offset against your ability to hold
and sustain a cycling posture or position. An understanding of which muscles are involved with
both is very worthwhile.Cycling is made possible by the coordination of a series of elements



(muscles) that contract to create force, which is transferred through a series of levers (bones) via
joints to create torque at the pedals. Muscles are essentially a vast array of sliding filaments.
These filaments can hold static positions (isometrics), create force by shortening (concentric) or
modify (attenuate) load by controlling the gain in muscle length (eccentrics).Imagine holding a
tin of beans in your right hand, with your elbow at a right angle to your body, while keeping
absolutely still. The biceps muscle in your arm is not shortening or lengthening, but it is still
working against gravity to hold the arm and tin of beans where it is. This is an isometric
contraction. If you move the tin towards your shoulder by flexing your elbow, you shorten the
biceps muscle. This is called a concentric contraction. If you then slowly lower your muscle in a
controlled way (i.e. you lower your hand, rather than just letting it drop), your biceps is
lengthening, but is still working to control the weight of the tin against gravity. This is an eccentric
contraction.Muscular actions and reactions are controlled by stimulation from nerves linked to
the central nervous system (spinal cord and brain). Too often the neuro part of neuromuscular
control is forgotten or overlooked. You can have a massive muscle, but if it is poorly controlled or
coordinated it will not fulfil its potential. Our force-producing muscles are attached to our bones
(or levers) by tendons, which are made up of fibrous material organised in a linear arrangement
that is ideal for transferring force. All the muscles involved in cycling generate force in order to
turn the pedal. ‘Torque’ is used to describe the force applied to a lever that results in rotation
through an axis and is therefore appropriate for describing force in terms of pedalling.Anatomy
of the lower bodyJoints have multiple axes of motion. The coordination of joints so that they
move in the required way for a given task is a hugely complicated process involving many
different elements, including muscles and nerves. Excessive (too lax) or limited (too stiff)
motions can affect the joints above or below that motion in the kinetic chain. This is an important
point to realise – that a movement in one part of the body affects the movement of the next like a
series of levers.For example, an observed irregular motion at the knee may be a result of
irregularities in the foot or hip, and not necessarily isolated to the knee.HipThe hip is part of the
pelvis and is the beginning of the torque chain for pedalling. The pelvis has a socket called the
acetabulum that holds the head of the femur (or thigh-bone) to form the hip joint. The skeletal
system The muscular systemThe hip joint allows and guides the motions of flexion, extension
and rotation in the act of cycling. Irregularities in hip joint motion frequently limit the ability of the
hip (and therefore the leg) to travel through the top part of the pedal stroke.Due to its length, and
the size and number of the muscles surrounding it (the gluteal, and quadriceps of the thigh/
knee), large amounts of torque can be generated around the pelvis.PelvisThe pelvis is largely
composed of two bony regions: the ischium and the ilium. These two bones articulate between
the sacrum (the large triangular bone at the back of the pelvis) and the base of the spine at what
is called the sacroiliac joint. Those who suffer from problems of the lower back may well have
heard of this joint, as it is very close to the lumbar spine and can be the cause of pain. The
ischium is an important part of the body in cycling because the hamstrings originate there, in the
area known as the ischial tuberosity.Also important for cycling is the group of muscles that make



up the hip flexors and, in particular, the inner hip muscles known as the iliopsoas. These are
made up of the iliacus, which fills the curve of the ilium on either side, and the two psoas
muscles, which originate from the last three vertebrae. The hip flexors are an important muscle
group in cycling, but their role is often misinterpreted and problems with them are frequently
misdiagnosed. In fact, they contribute little (10–15 per cent) in the actual pulling up of the femur,
except in maximal or sprint cycling, and become tight and/or painful, not due to their workload,
but because of the very closed hip position cyclists sustain for long periods of time. See here for
more on this.Knee and upper legThe knee consists of three bones: the femur (thigh), the tibia
(shin) and the patella (kneecap). The femur projects downward to sit on top of the tibia and is the
longest bone in the body. Torque is related to the size of the lever producing it: large forces
through long levers, such as the femur, result in large torque. The patella acts as a fulcrum
through which the force produced from the quadriceps and glutei is transferred to the tibia, and
ultimately to the pedal. Front side of patella back side of patellaThe patella (kneecap) has the
job of working with the quadriceps tendon, in which it sits, to focus the transfer of force from the
quads to the lower leg via the tibia. It moves smoothly across the base of the femur and knee
joint.PATELLO-FEMORAL JOINTThe patello-femoral joint is the knee joint we most often talk
about in cycling because of its role as the fulcrum, transferring push to the pedal. The picture
below shows an oblique lateral view of the knee and the position of the patella on the femur. The
patella is triangular in shape and is a ‘sesamoid’ bone – one that forms within a tendon. The
bony prominence onto which the patellar tendon attaches is the tibial tuberosity.The quadriceps
tendon attaches the quadriceps to the patella and the patellar tendon attaches the patella to the
tibia. The picture here shows the cartilage surface of the patella and the intra-patellar notch,
which glides inside the groove created by the two condyles (or knuckles) of the end of the femur.
The patello-femoral joint is a particularly smooth cartilage surface, with a coefficient of friction
nine times that of ice sliding over ice. For this reason, a number of factors that can cause the
patella to move too far out of the groove can cause pain.The act of pedalling requires
coordinated motions from many of the muscles of the lower body. Measuring the electrical
activity within muscles (electromyography) during cycling confirms that the quadriceps and the
glutei are the primary torque-producing muscles in pedalling. In other words, your thighs and
your bum muscles are the key.QUADRICEPSThe quadriceps is at the front of the thigh and is
made up of four muscles: the vastus lateralis, the vastus medialis, the rectus femoris and the
vastus intermedius (which sits under the rectus femoris). The quadriceps is an extender of the
knee. When the quadriceps is engaged in a concentric (or shortening – remember the baked
bean tin here) manner, the knee straightens or extends. The rectus femoris is the only
quadriceps muscle to cross the hip and knee, and is therefore termed a ‘bi-articular’ muscle,
which can flex the hip. More often than not tightness in this muscle will be responsible for knee
pain (in this case, patello-femoral pain), as it increases the compressive force around the joint
when it is too short or not functioning as well as it should. The extension or propulsive force
couple is completed by the gluteus maximus or hip extender. EMG reading of a



cyclistELECTROMYOGRAPHYElectromyography (or EMG) is a technique for analysing the
biomechanics of movement using electrodes on the surface of the skin (or, in some cases,
needles inserted into the muscles) to detect electrical potential generated by muscle cells. The
instrument used is called an electromyogram. This EMG shows when the various muscles fire
over the course of the pedal cycle.
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Ebook Library Reader, “You can buy Experience! Great Book for Anyone who wants to Improve
their Bike Position. Having bought and read this book in the past week I can highly recommend it
for anyone who has any bike related pain, may be wants to improve their performance or simply
check their bike fit is optimal for their desired goal. If you wanted to do a bike fit from scratch then
you could by referencing this book and you don't need any special tools, just a friend's
assistance for a few areas. The information is backed up by science, Phil's expert knowledge
and experience with the elite and public, all tied together with specific photographic illustrations.
In his own words Phil is aware not everyone can afford or wishes to pay for a bike fit, so if that's
you, or you just want a reference book then this book is fantastic and you won't be disappointed.
Personally, I've had two bike fits and the first was nothing like the contents if this book, hence the
reason for the second! Well worth the small price to read and use Phil's experience and
knowledge.”

The book by Phil Burt has a rating of  5 out of 4.0. 5 people have provided feedback.
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