


 

Jackie Miller 
Owner-Britfit Personal Training & Coaching LLC 

 Her 20+ years of competitive racing and work 
experience in the Health and Fitness Industry, 
provides an effective mix of real time 
experience and science based principles. 

 Provides coaching plans and personalized 
training to all abilities, all ages. 

 Certifications include ACE CPT,USAT Expert Level 

II,FMS Level I 



 

1. What is cadence? 

2. Swimming- Swim faster-Tempo and cycles  

3. Biking- Manipulation of cadence to enhance 
bike fitness. 

4. Running-The effects of cadence on performance 
& injury rate. 





 
 The measure or beat of movement 

 
 The stroke rate or cycle in swimming 

 
 The number pf revolution per minute of 

the cranks or pedals of a bicycle 
 

 The number of steps per minute 
 



 

 

 

 

 

 

 

Finis Tempo Trainer 

 

Timer watch device 

 

Garmin can collect 

stroke rate, length etc. 



 

 ST= (UT+ TT) + (CCx SR) 
 

 Swim Time= How long it takes to swim a race 
 

 Underwater Time= Total time spent underwater  
 

 Turn Time= Total time spent turning  
 

 Cycle Count= Total number of stroke cycles taken 
(Cycle = 1 complete stroke) 
 

 Stroke Rate= How fast the strokes are taken 
(cycles/minute or seconds/cycle) 
 

                                



 

 Increase Tempo( Faster Cycles) 

 

 55 strokes x 1.33 sec = 1:13.15 

 55 strokes x 1.23 sec = 1.07.65 

 

 Possible? 

                                



 
 Increase  Distance per Cycle 

(Fewer Strokes) 
 

 55 strokes x 1.33 sec = 1:13.15 
 53 strokes x 1.33 sec = 1.10.49 

 
 Possible? 
                                



 

 Increase  DPC & Increase Tempo 

 

 55 strokes x 1.33 sec = 1:13.15 

 53 strokes x 1.23 sec = 1.05.19 

 

 Possible? 

                                



 
Reality = Trade offs 
 Longer strokes usually results in 

slower tempo 
 Faster strokes usually results in 

shorter strokes 
 

 55 strokes x 1.33 sec = 1:13.15 
 53 strokes x 1.36 sec = 1.12.08 
 More attainable 
                                





 
 Know your current baseline 

 

 Focus should be DPC(maximize) 

 

 Cycle Count and Stroke Rate exist in a 
balance 

 

 SWOLF- Swimming Golf 

 

 Patience is a virtue! 





Fine tune your cycling skills-Improve 
efficiency. 
 
2016 study out of Brazil research 
 The Effects of Cycling Cadence on Pleasure 
 Conclusion: Perceived exertion rating, effort and 

physiological demand is lower at 60rpm that at 100rpm. 
 

2016 study in J Sports Sci research 
 Four weeks of high cadence training alter brain cortical 

activity in cyclists. 
 Conclusion: Though a higher metabolic cost initially at a 

Higher Cadence Intensity, there was adaptation over the 4 
weeks period shown from lower corticol brain activity. 
 



 
Warm Up: Ride 15-20 minutes. Include 6 x 20 seconds 
accelerating spin ups >100rpms on 60 seconds without 
bouncing.  
 
Main Set: 3-5 x thru 
 1'@ mod to hard effort @100-110rpm 
   1’EZ @ 90-100rpms 
 2'@ mod to hard effort @100-110rpm 

1' EZ @ 90-100rpm 
 3'@ mod to hard effort @100-110rpm 

7' EZ @ 90-100rpm 
 

 Warm Down: 15 minutes < 120bpm 



2016 study out of Australia 
The effect of low- vs high-cadence interval training on the 
freely chosen cadence and performance in endurance-trained 
cyclists. 
 
 Two groups of male trained cyclists, rode at either 20% 

above or below their freely chosen cadence. 
 Both groups significantly increased their total distance & 

average power output following training. 
 The Lower Cadence group = a superior performance 

measure.  
 Minimal changes to the crank torque profile in both groups 

following training.  
 LC interval training may significantly improve time-trial 

results of short duration = an increase in strength 
development or possible neuromuscular adaptations. 
 

 



 
Warm up: 30min easy spin @ 95rpm @ 65-75% 
effort with mixed terrain.  
 
Main Set: 2x  
 4 x 5min @ 50-60RPM @ 75-80% effort (zone 3)  
 3-5min recovery spin between sets (depending 

on recovery rate and how the legs feel) 
 

 Warm Down : With left over time @ 90RPM+ on 
mixed terrain.  

The goal of the workout is to build strength 
through the full range of motion without too much 
aerobic or anaerobic strain on the cardio system. 



Main Set: 6x  

 3min @ lower Z5 effort @ 90-95rpm followed by 
a 30sec recovery period and then back up with 
30sec at 100% effort.  

 3 min recovery between sets should be 3min. 
Take a little more recovery between sets-4-5min 
if needed. 

The goal of this session to tax the anaerobic 
system, taxing the Type 2 a and X muscle fibers.  



 
 Developing pedaling skills to become 88-95rpm efficient 

will result in a faster run split  
or 
 The one that slows down the least! 
 Cadence highly influential when using a Power Meter  

Metrics in Training Peaks software 
 Variability index (An algorithm showing how smooth or 

evenly paced an athletes power output was during a race or 
work out). 

 Intensity Factor  (The ratio of the Normalized Power to the 
rider's Functional Threshold Power. It gives the user a 
relative intensity in relation to their FTP. 

 



 A properly paced time trial should have a VI value 
of 1.05 or less, while a road race may have be 1.1 
or greater. 

 Calculated by dividing Normalized Power by 
Average Power and can be found in the Training 
Peaks data in the overall summary and more 
detailed by clicking on the Blue analyze tab 



 
 Did you know that up to 50% of runners get 

injured yearly? Novachek 1998 

 
Why? 
 Training errors(O’Toole 1992): High stress, rapid change in 

training, lack of rest or inability to adapt. 
 

 Lower extremity structure 
 Foot/ankle structure 
 Knee structure (Q-angle, varus/valgus, ROM) 
 Hip structure (ROM, strength) 

 

 Running Mechanics 
 







CADENCE 



 

Clinical recommendations 

are Gait Retraining 

 

• Alter limb position at 

landing/Initial Contact 

• Reduce vertical 

excursion 
 



 



Male Female 

Marathon 6’ 2” 4’ 10” 

10k / 800 meter 7’ 9” (10k) 6’ 8” (800 m) 

Power + Optimal Cadence = Faster run paces!!! 

 Recorded cadence rates of elite men and women runners fall 
between 188-200 steps per minute or 94-100 per one foot 
strike. 

 Goal : 21-24 foot strikes / single limb foot strike per 15 
seconds. 
 



 USA Swimming- Mark Russell 

 Swim Outlet.com 

 PubMed.gov 

 The Power Meter Handbook, A users guide for 
Cyclists and Triathletes by Joel Friel 

 Virginia Run Conference 2016-Eric Magrum DPT 
OCS FAAOMPT, University of Virginia/HealthSouth 
Sports Medicine 

 

 


