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It might play second fiddle to power in the 
modern hierarchy of training metrics, but 

heart rate should not be overlooked, argues 
Charlie Allenby, as he explores BPM’s  

unceasing relevance  

I
n recent years, the 
power meter has become 
the primary means of 
measuring performance 
for cyclists, even at the 
amateur level. This has 
meant that benchmarking 
fitness – FTP, watts per 

kilo, training zones, etc – is easily 
accomplished and no longer requires an 
expensive trip to the science lab.  

But is this widespread devotion 
to power distracting us from the 
importance of an older form of  
fitness measurement, the humble  
heart rate monitor?  

In this feature, I want to assess the 
ongoing relevance and usefulness of 
monitoring beats per minute. What 
insights into our performance are 
picked up in our heart rate traces while 
not registering on our power meters? 

W H Y

S T I L L  M A T T E R S
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Could keeping an eye on heart rate help 
us, for instance, in spotting underlying 
problems before it’s too late? Firstly,  
it’s time for a quick science lesson…

Back to basics
Your heart is made up of four chambers 
– the left and right atrium (upper 
chambers) and the left and right 
ventricles (lower chambers). In a 
nutshell, a heart beat is the two-part 
process whereby blood is passed from 
the upper to lower chambers (part 
one) and then pumped out of the heart 
as the lower chambers contract (part 
two). The blood from the right ventricle 
goes to pick up oxygen from the lungs, 
while the oxygenated blood from the 
left ventricle is sent around the body. 
The two-part 
nature of the 
beat explains the  
‘lup-dup’ sound 
of your heart. 

Your heart 
rate is regulated 
by electrical 
signals sent from 
your brain to the 
heart’s in-built 
pacemaker – the 
sinus node – 
increasing or decreasing depending on 
your cardiovascular system’s needs.  
Your muscles are fuelled by a form 
of energy called ATP, created when 
the oxygen from your blood breaks 
down glucose. During exercise, your 
muscles use more energy and so need 
more oxygen: your breathing rate must 
increase and so too must your heart 
rate, which has to pump harder and 

faster to increase the supply of oxygen-
rich blood to your muscles. 

Skip to the beat 
Your heart rate is unique to you, but 
there is a direct correlation between 
a person’s level of fitness and their 
heart’s reaction to exercise. The fitter 
you are, the stronger your heart’s 
ability to pump blood around the body: 
according to McGill University in 
Canada, a well-trained athlete’s heart 
is able to pump 35 litres of blood per 
minute compared to 20-25 litres per 
minute for an untrained person. More 
blood means more oxygen and more 
energy. At rest, a trained athlete’s heart 
beats more slowly than an untrained 
person’s heart – typically 50bpm vs 

70bpm – because 
fewer beats are 
needed to keep 
pace with the 
oxygen demand. 
The same logic 
applies to 
assessing your 
fitness.

“Your heart 
rate is a good 
measure of 
stress, as it lets 

you see an improvement in fitness,” 
explains sports scientist and cycling 
coach James Spragg. “Let’s say before 
a training block your heart rate was 
150bpm while cycling at 200 watts, and 
then after the block it’s 140bpm. Even 
though the external work has remained 
the same, your body is working less 
hard to supply the blood, oxygen and 
energy to accomplish that work.”

How to set your HR zones?
Similar to power-guided training, 
heart rate exertion can also be broken 
down into zones, often based on 
percentages of an athlete’s maximum 
heart rate. Spragg prefers a three-
layered approach (see box) – moderate 
intensity, heavy intensity, severe 
intensity – because “there’s quite a lot 
of individual variation”. When working 
with professional athletes, he uses lab-
based tests that involve taking lactate 
samples to determine each zone’s 
threshold, but adds that there are field-
based alternatives you can try at home 
to give you your three zones.

The first threshold – between 
moderate and heavy intensity – is the 
heart rate where you can no longer hold 
a conversation. “There is something 
called the talk test, which works quite 
well,” he explains. “Do a ramp test and 
try to say a long sentence after five 
minutes – if it’s comfortable and your 
breathing is normal, then you go a bit 

F E A T U R E

Listen to your heart: it’s one of the
most valuable metrics on your head unit

“Have a rest or 
recovery session 

if your resting 
heart rate  
is higher  

than usual”

HR intensity zone % of HR max Feels like…

Moderate 70-80 Easy. You can converse freely; breathing is 
deeper than at rest but not laboured.

Heavy 80-90 Comfortably hard. You have to take breaks 
in speech; breathing is faster now but not 
frantic. 

Severe 90-100 Very hard. You can’t say more than one or 
two words at a time; you’re breathing hard, 
almost panting. 

H E A R T  R A T E  T R A I N I N G  Z O N E S
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Why do 
pro riders 

have bigger 
hearts? 

A recent study of 69 pros and 30 
sub-elite racers found significant 
differences in heart structure. 
We asked one of the study’s 
authors, Dr Ben Brown, to help 
us interpret the findings  

Your paper shows that one-
third of the pro cyclists studied 
had a larger than normal left 
ventricle without equivalent 
thickening of the heart wall. 
Was this as expected?
Not entirely. We saw a 
percentage increase in chamber 
size far greater relative to heart 
wall thickening, whereas we’d 
expect to see a more balanced 
increase. To understand this, 
think of it like a water balloon: 
the higher blood volume in elite 
athletes stretches the chamber. 

Was this adaptation apparent in 
the amateur cyclists too? 
Yes, but at a much lower level. 
They still showed a significant 
increase in chamber size over 
non-athletes but not nearly the 
level of increase seen in elites.  

In terms of function, you found 
that 12% of pros had reduced 
ejection fraction – less blood 
than normal leaving the heart 
with each beat? 
Yes, and ironically this is a  
characteristic we monitor in 
patients with heart failure! In 
elite cyclists, the reason is very 
different – it’s because the heart 
is so big that, while at rest, it 
doesn’t need to eject all of the 
blood from the chamber. The 
standard guidelines don’t apply.

harder. The point at which you have to 
take breaks in that speech for breaths is 
when you’re above the first threshold.”

The second threshold is your highest 
sustainable heart rate – the heart 
rate you’re able to sustain for 20-30 
minutes – and equates to your average 
heart rate during a 10-mile time trial. 
Finally, finding your maximum heart 
rate is simple (albeit tough). Jump on 
a stationary bike or turbo trainer and 
attempt four maximal effort intervals of 
two to three minutes, each with similar 
length recoveries, pushing yourself to 
failure by the end, and there’s a good 
chance the highest heart rate you hit 
during these drills is your maximum.

Zones sorted, you’re all set to start 
training using your heart rate, right? Not 
quite. While it’s possible to use them as 
a guide during steady efforts below your 
heavy intensity threshold, things can 
become a little less clear during shorter, 
more intense efforts. This is because 
your heart rate doesn’t react in line with 

effort; there is a lag. Your aerobic energy 
system takes a bit of time to get up and 
running and is therefore slow to react to 
a sudden change in exercise intensity. 
During these harder, anaerobic efforts, 
your body will turn to faster forms  
of energy supply (the glycolytic and  
PCr systems) until the aerobic system  
is up to speed – which can take 
anywhere between 30 seconds to two 
minutes. “If you’re trying to track your 
training intensity distribution – how 
much time you spend in each zone – 
your heart rate is not going to accurately 
benchmark sprint efforts,” adds Spragg.

Despite this limitation during 
very short efforts, heart rate remains 
an important metric to track, 
believes Spragg. “I always look at the 
relationship between three things – the 
amount of external work you can do, 
your power output; how hard you’re 
having to work internally to produce 
that power, your heart rate; and how 
hard it feels, your rating of perceived 
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exertion. By looking at the change 
in the relationship between those 
measures, you can see which direction 
fitness is going in.”

Listen to your heart
Its benefits don’t stop at providing 
hard physiological data that show your 
cardiovascular system’s adaptation 
to training. Once you have worked 
out your heart rate zones, they will 
remain almost identical throughout 
an entire competitive season. “Even 
though we might 
see changes 
in the amount 
of external 
power you can 
produce, which 
can be affected 
if you encounter 
some kind of 
environmental 
stressors like 
altitude or heat, 
your heart rate 
zones will stay relatively consistent,”  
says Spragg.

Heart rate can also be a good 
indicator of overtraining and fatigue. 
“One of the best things you can do 
during periods of hard training is to 
look at your resting heart rate, and 
have a rest day or a recovery session if 
it’s higher than usual,” says consultant 

cardiologist Dr Mark Dayer. “After a 
really big session, your resting heart 
rate may be a few beats higher the 
following day, and this is a sign you’ve 
overcooked it.” Spragg likewise treats 
a spike in resting heart rate as a red flag 
that should caution against further hard 
efforts for at least a day or two.

Overtraining can be seen in your 
heart rate data on the bike too – most 
starkly when bpm remains stubbornly 
lower than usual. “One of the 
monitoring tools I use with athletes 

is the LSCT 
[submaximal 
cycle test],” says 
Spragg, “where 
we get athletes 
to ride to 60, 
80 and 90% of 
their maximum 
heart rate for a 
few minutes at 
a time and look 
at what their 
power is doing in 

those efforts. When an athlete is really 
fatigued, they may struggle to get their 
heart rate up to 90% of their max heart 
rate within three minutes. At that point, 
this athlete needs a lot of rest  
and recovery.”

In other words, a lower than normal 
heart rate doesn’t necessarily mean 
you’ve got fitter – it might just mean 

you’re very tired. This is why bpm is 
best observed alongside watts. Another 
potential complication is accuracy. 
“Heart rate monitoring technology is 
imperfect,” explains Dayer. “It either 
relies on a heart rate strap, which 
measures electrical signals, or it relies 
on something around your wrist or 
upper arm, which measures heart rate 
optically by looking at blood flow in 

F E A T U R E

Heart rate zones often remain
consistent for an entire season

“Heart rate is 
a clear way of 

monitoring 
physiological 

improvements 
over time”

Heart rhythm issues may seem to be 
very common among cyclists, but it’s 
not as simple as cause and effect. “In 
some cases of arrhythmia, such as 
with AVNRT [atrioventricular nodal 
re-entry tachycardia], people are 
born with the underlying defect and 
exercise simply triggers the abnormal 
rhythm,” says consultant cardiologist 
Dr Mark Dayer. “With atrial fibrillation 
(AF), on the other hand, there seems 
to be a link between the volume 
of exercise you do and your risk of 
developing it. A high-volume cyclist is 
more likely to get AF later in life.”

A large Scandinavian study 
involving 50,000 cross-country 
skiers found a five-fold increase in the 
risk of developing AF among older 
endurance athletes than non-athletes. 
Unfortunately, there is no clearly 
defined ‘safe’ volume of cycling. One 
research paper suggests that “1,500-
2,000 lifetime exercise hours is the 
threshold at which AF risk increases”, 
i.e. as little as five hours of cycling a 
week for six years. “Remember,  
physical activity is associated with 
health, not disease,” Day reassures. 
“As with everything, there are always 

potential downsides.”
As for heart screening, Dayer 

recommends it for anyone aged 
under 18 or over 50 who is about 
to commence intensive training 
or racing, noting that many other 
countries mandate an ECG prior to 
competing. In the UK, Cardiac Risk 
in the Young (c-r-y.org.uk) offers 
subsidised ECG screening to anyone 
aged 14-35. Those aged 40-74 are 
eligible for a free NHS Health  
Check assessment every five years, 
which includes a calculation of risk of 
heart disease.

W H E N  T H E  B E A T S  G O  B O N K E R S

Cycling and heart rhythm issues
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capillaries.” According to research, 
chest strap sensors (see box) tend to 
off er greater precision than wrist-
based monitors. 

Abnormal fl uctuations in heart rate 
may cause alarm – particularly if they 
occur mid-ride – and especially if your 
head unit shows a fi gure exceeding 
your maximum. Th e fi rst thing to do is 
ask yourself how you feel. “Most of the 
time you see irregularities in the heart 
rate data, it’s because your monitor 
isn’t working properly,” says Dayer. 
“But if you need to stop and slow down 
because you feel unwell and you’ve 
noticed your heart rate spiking, it’s 
probably a good idea to call time on that 
ride. If you feel really bad, of course, 
you need to seek urgent help.”

Dayer explains that there are various 
diff erent types of arrhythmia (abnormal 
rhythm), and people of all ages can be 
aff ected, but the most common types 
are atrial fi brillation (typically heart 
rate leaps to a faster rate mid-ride), 
ectopic beats (a fl uttering sensation) 
and supraventricular tachycardia 
(episodes of an irregularly fast heart 
rate). “Th e fi rst thing to say is don’t 
panic,” he adds. “If you notice it again 
and again, then the next step I usually 
recommend is to try to record an ECG 

C W  T E S T E D

Th ree of the 
best HRM 

chest straps 

We tested the following trio of 
chest strap heart rate sensors 
over several weeks and found 
them hard to separate in terms 
of doing a fuss-free, accurate 
job: all three paired easily (re-
gardless of device being used), 
are Bluetooth and ANT+ enabled, 
and produced consistent, reliable 
bpm readings, with no drop-outs 
or glitches.

G A R M I N
H R M - D U A L 

£ 5 9 . 9 9

P O L A R 
H 1 0 

£ 7 6 . 5 0

W A H O O 
T I C K R 

£ 3 9 . 9 9

trace of what’s going on using an Apple 
Watch or AliveCor device. For some 
non-life threatening problems, we don’t 
do anything and just say, this is going 
to happen maybe two or three times a 
year and it’s going to spoil your ride and 
that’s that. For other people, where it’s 
happening more frequently, we’ll do a 
procedure on them called an ablation to 
get rid of the rhythm problem.”

Overall, a heart rate monitor is a 
relatively inexpensive piece of kit that 
can add a worthwhile dimension to 
your training intelligence. Although 
it has its limits when the going gets 
tough – it isn’t as instantaneous or 
reactive as a power meter – it’s a clear 
way of monitoring physiological 
improvements over time. It is also able 
to give you advance warning, pre and 
mid-ride, of abnormal fatigue, allowing 
you to turn down the intensity or 
even call it a day. Even a run-of-the-
mill monitor can help fl ag up a case 
of arrhythmia which, if experienced 
with other symptoms, may warrant 
further investigation with your GP or 
cardiologist. And as one of the most 
inexpensive ways of tracking your 
body’s inner workings while 
cycling, you can’t ask for much 
more than that.
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