Correct Training Pace .

“If you do nothing only long ,slow running , you will become a long slow runner”.

In the 1970s , the philosophy of Joe Henderson became very popular with a significant number of athletes . Henderson believed in LSD , Long Slow Distance .

He strongly advocated running slowly in training; he argued that if you run too hard and fast in training you will have nothing left for racing  which , of course, is absolutely correct. He also believed that slow running led to greater longevity in the sport . Runners who ran slowly would still be running merrily into ripe old age .

One cannot argue with either of those propositions . Only problem is if you never run fast in training , how will you be ready to run fast in races ? Peter Coe said “ those who race fast , train fast  - provided the companion requirement of recovery is also incorporated appropriately.” 

So, is Henderson’s philosophy only appropriate for joggers or recreational runners ?

As always , the truth lies somewhere between advocating all slow running and all fast running . There is a time and a place for both in an athlete’s training programme but each must be done at the proper time of the season and in the correct balance and ratio. Remember( once again ! ) Lydiard’s comment “ Give me an athlete and I’ll make him fast . But first I must make him strong”. If the athlete is not strong enough and not sufficiently conditioned, he or she will not be able to handle or assimilate the faster , quality work and will break down either through injury or illness. 

N.B. So, we will repeat again : only when the athlete has completed a thorough conditioning phase is he/she ready to embark on faster , tougher workouts . 

So then , just how fast should those faster workouts be ?  Many runners do not know what the correct training paces are in order to obtain maximum benefit from their running. Some fall into the old “ No pain , no gain” trap and they train too hard. This usually results in burnout , fatigue or injury .Others make the opposite mistake : they don’t train hard enough . They do a lot of “junk mileage”, running so slowly that they receive little or no training effect.

Ask yourself the question : “ At what pace or paces should I be training at in order to maximise my fitness and my racing performances ?” If you can answer that correctly you have the key to a successful training programme.

Former American Olympic marathon runner , Pete Pfitzinger *, has a beautifully simple but  very effective template in which he breaks down running/training into just five different kinds. These are :

1. Long steady runs to build endurance.

2. Tempo runs of 20 to 40 minutes at 10 mile ( 16Km. ) race pace to increase the Lactate Threshold .

3.  Longer reps. of 2 to 6 minutes at 3- 5Km. race pace to improve the 

             VO2max. 

      4.    Short , fast speed work to improve “ leg turn over and running form”.

       5. Easy recovery runs to allow a maximum effort on the hard training days.

( Pete Pfitzinger represented USA in the LA and  Seoul Olympics . PB is 2:11:43) 

* Advanced Marathoning    by Pete Pfitzinger and Scott Douglas. 

Jack Daniels Ph.D.,  in his brilliant book Daniels’ Running Formula , has an almost identical hierarchy of paces . They are as follows :

 (Easy Recovery /Long Pace ( this corresponds to Number 5 in Pfitzinger’s model ) . Daniels stresses that this pace also teaches the body to metabolise or “burn” fat  i.e. using fat as a source of energy . This is an essential element of marathon training .* 

 Marathon Pace : This is the pace which an athlete may hope to maintain during a marathon race .( it corresponds to No.1 in the Pfitzinger Table ). It helps to build endurance.

Threshold Pace : This is at, or just below, Lactate Threshold pace ( Lactate Threshold is also called “ Anaerobic Threshold” ). This is the point at which the body, in response to vigorous exercise,  starts to generate so much lactate that it is no longer capable of metabolising the lactic back into energy. It is also known as the OBLA point ( the Onset of Blood Lactate point).It is often described as “comfortably hard” i.e. faster than  “conversation pace” but not racing pace. Daniels defines it as 25 to 30 seconds per mile ( 15-20 seconds per Km.) slower than current 5K  racing pace It is the most effective method of developing a higher “cruising” speeed.( It correspond to No.2 in the Pfitzinger template ). Many coaches rely on Heart Rate monitors to ensure that their protégés do not exceed the desired pace .  75-80% of Heart Rate Reserve is usually recommended . ( Heart Rate reserve will be explained later )  

Interval Pace : This intensity is the pace at which an athlete is able to race 3000m. Intervals should be between 30 seconds and 5 minutes in duration .(  corresponding to Pfitzinger’s No.3 ). Daniels recommends jogging easily during recoveries .He recommends that the recovery should be sufficiently long so that the athlete will feel able to perform each work-interval ( fast section ) as fast as he performed the previous one. A long standing theory was that the runner should  wait until his H/R had come back down to 120bpm. But many elite athletes deliberately attempt to run the next work-interval before they are fully recovered in an effort to develop lactic acid tolerance. ( More about this subsequently ). Daniels believes that the total amount of quality running in an interval session should be no more than 8% of  the total weekly mileage with a 10K maximum.( Remember that 25 X 400m.is still only 10K . If this represents 8% of the total weekly mileage , such an athlete would be running 125 Km. or approx.78 miles  per week.)

Repetition Pace : Running at this pace , which is faster than VO2 max. pace , aims to develop speed , economy and relaxation when running at the fastest speeds which the athlete is capable of. ( It corresponds to Pfitzinger’s No.4 ). This sort of training should be done sparingly under the strict supervision of  the athlete’s coach . It is very much a “peaking” session and is so fast that it carries a number of inherent dangers . These would be (a) peaking too soon . (b) burn-out ( c) injury . So tread carefully when doing R paced training !
* When John Treacy was preparing for the 1984 Olympic marathon ,he said the most difficult thing was having to do his long runs at a really slow pace .Treacy used to run up to 3 hours and his coach Dr. Herrera  insisted that he ran slowly in order to activate the fat metabolising system which is vital in the closing stages of a marathon.  

It is interesting to note that Daniels includes a sixth “pace” : it is simply called Rest !

Commenting on Rest , Tim Noakes , MD., in his book Lore of Running, ( which is another “bible” of the sport ) says : 

 “ The unsolved paradox of  training is that while training allows you to run faster both in training and in racing , it also causes a progressive , accumulated fatigue without which you would run even faster . Frequent rest ( which means easy running)

allows partial recovery from that accumulating fatigue , hence better training.”

Before we go any further , it is important to understand what exactly the phrases “VO2 max.”pace  and “Lactate Threshold  pace ” actually mean . 

VO2 max. pace : Your VO2 max.( in simple terms ) is a measure of the maximum volume of oxygen that your body is capable of utilising in one minute . It is measured in millilitres per kilogram of body weight per minute ( ml/kg/min). Ideally , you need to be tested in a lab. to get a perfectly accurate VO2 max. reading . It is generally accepted ,however,  that a very good rough estimate of your VO2 max. pace  is the pace at which you can race 3000m. 

Lactate Threshold (LT ) pace ,on the other hand , is that pace at which the body starts to generate so much lactate that it can no longer metabolise it and convert it back into energy .It is approximately 80% of VO2 max. pace .This also works out at approximately 75-80 % of Heart Rate Reserve . Just on , or slightly under, LT pace is the fastest pace you can maintain without a rapid rise of lactate in your blood and muscles. LT is the best predictor of distance running performance. An athlete subconsciously sets his pace in a distance race according to his LT. . If you “go out hard” i.e. faster than LT pace, you will experience a dramatic slowing down later on .

So ,as Jerry Kiernan often says “ Be brave – but don’t be foolish”.

Now, what exactly is Heart Rate Reserve ?  Maximum heart rate is generally accepted as 220 ( This is a rough estimate and can vary depending on your age and other factors ; for instance , as you get older your maximum heart rate declines ).

As an example , let us take a fit 20 year old athlete with a resting heart rate of 40 . 

First , subtract 20 from 220 :  220- 20 =200.

Then subtract the resting H/R from that : 200– 40 = 160 .

Now get 80% of this : 160 X 0.8 = 128 . 

Add back on the resting H/R : 128 + 40 = 168 

So this athlete should do his/her tempo runs at a heart rate of between 165 and 171.

( As athletes are not born with Cruise Control (!) , the coach should instruct the athlete to run within certain parameters or margins of error  e.g. 168  + 3 or – 3.) .

Runners should also remember that heart rate will be affected by gradients and head winds .( Just try running against a strong wind or up a steep hill and notice how your heart rate will soar  !). It is recommended that tempo runs should be done on  as flat a course as possible . This is why some coaches , including Ray Treacy in Providence 

( coach to Molly Huddle and our own Aaron Hanlon and Mary Cullen), like to have their athletes do tempos on the track. Jenny Simpson has said that one of her favourite workouts is a 4 mile tempo on the track.

But not all athletes use Heart Rate monitors nor , indeed , am I recommending that they do . I have seen athletes become “slaves” to such monitors ,to such an extent that some have regulated even their racing pace by their H/R  devices ! It can be argued that H/R monitors are most effective in ensuring that athletes run slowly enough on their rest days .

So, let us look at another method . We have already seen that VO2  max. pace approximates to your fastest 3000m. racing pace. As an example of how this can be used to calculate your threshold pace , let us take the case of an athlete who has a PB of 8:20 for the 3K. This means he has ran 3000m. in 500 seconds .Dividing 3000 by 500 gives us an average  speed of 6m. per second. Now get 80-85% of this  : 
6 X 0.85 =  5.1. Now divide 1609 by 5.1 ( there are 1609 metres in a mile ) to find how long it would take to run a mile at this pace . 1609 /5.1 = 315.5 secs.. 

This is 5 mins.15.5 secs. per mile and this is the appropriate pace at which this athlete should do his tempo runs .

We have already dealt somewhat with  Recovery Pace in the two articles on Recovery .A rule of thumb is that it should be 60-90 seconds slower than half-marathon pace .So ,  for an athlete who can run a half-marathon in 72 minutes 

( 5.5 min./mile pace ) his recovery pace would approximate to 6.5 to 7 min./mile pace for his recovery runs.

Interval Pace : This is the pace which best develops VO2 max. If using Heart Rate Reserve , it is up to 95% of  maximum ( for our 20 year old athlete with a resting H/R of 40 this would mean exercising at heart rates of up to 192 ) . This , undoubtedly , is hard running – but it is not flat out . Dr. Daniels emphasises that going faster than this will not get better results and will only leave you feeling over-tired  for the next quality workout.

Repetition Pace : this is faster than Interval pace and is not based on VO2 max.It is largely based on the distance you are training for . Its purpose is to improve economy and speed . It has no effect on Lactate Threshold or VO2 max. As Pfitzinger says it is to improve “leg turn over and running form”.

An example of such training would be the workouts which Nick Willis did before the London Olympics. He describes doing sessions of 400,800,1200 all at 59 secs. per lap, followed by 2X200 in 26 , 2X300 in 38 and 1X 400 in 50.5 .( He later admitted that this might have been too severe ).We heard of Mo Farah doing sessions of 400s in 48 ( ! )before Rio . 

Of course , what we generally don’t hear is how often these athletes did such workouts,  what was their recovery interval - and how many 400s did Mo actually  do at this speed . So, once again , we must warn young athletes against trying to copy such extraordinary training . It takes many years of consistent training before a runner,  no matter how talented , can attempt such quality workouts. 

N.B. Dr. Daniels strongly warns against what he calls “quality-junk training” . This occurs if you train in a no-man’s land zone between the zones outlined above. In other words you are training either too easy or too hard to reap the maximum benefits.(The only exception is marathon pace runs which is the pace you hope to race your next marathon.)
  Daniels also advises runners to remain at the same training intensity for 3-4 weeks and at the same overall training volume for at least three weeks before increasing the mileage.

It might also be worthwhile at this point to clarify the much used phrases “VO2 max.” and “Lactate Threshold”.

VO2 max. is the maximum amount of oxygen your body can utilise during exercise .It is a combination of how much oxygen-enriched blood your heart can pump and the muscle efficiency in extracting and utilising the oxygen. Training at VO2 max .pace 

( and this should be done sparingly )increases the amount of oxygen your body can use . And the more oxygen it can use the faster you can run, Right ? Well, not exactly! Unfortunately having a very high VO2 max. does not necessarily mean you will run faster. It is the percentage of  your VO2 max. at which you can run which is the more crucial factor. Runners like Frank Shorter and Derek Clayton ( 2:08 marathon back in 1969 ) had relatively low VO2 max. readings , but they were capable of running at almost 100% of their VO2 max. After all 95% of 70 is higher than 75% of 82 .

VO2 max. training can increase the efficiency of your running and improve your form.This type of training increases leg muscle strength and when muscles become stronger, fewer muscle fibres are needed to run at a  particular pace and energy expenditure is lower .But again , it must be emphasised that this type of training can only be done infrequently- perhaps only once every 2-3 weeks . Many very dedicated runners make the mistake of thinking that harder and faster must be better :  it just does not work like that  and if the athlete attempts to do too many sessions at VO2 max. pace he or she will , inevitably , break down or go very stale . 

Lactate Threshold : athletes tend to think of lactic acid as the “enemy” , the dire substance which slows them down . But as Jim Kilty , former National Director of Coaching , often said “ Lactic acid is not an entirely unfriendly substance”. So , what exactly is it ?  

Carbohydrates are broken down by our bodies into glycogen ( glucose ) .Glucose is further broken down and oxidised into pyruvate. Lactate is produced from excess pyruvate in a process of fermentation during normal metabolism and especially during exercise. We are producing lactate in our bodies all the time and it is used as a fuel by muscles and the heart even while we are resting and sleeping. It does not increase in concentration until the rate of lactate production exceeds the rate of lactate removal. I once heard a sports scientist in UL making a very good analogy . He said that the normal lactate production is like the flow of  water into a sink from a single tap . If the flow is not too strong the water disappears down the plug hole .But if you turn on both taps at full power , the plug hole can no longer cope with the volume of water and the level of water begins to rise in the sink .This is akin to what happens when we exceed the Lactate Threshold .The sheer volume of lactate can no longer be metabolised and we start to “tie up”. The excessive lactate inactivates enzymes which are necessary for energy production.

The concentration of blood  lactate is usually 1-2 mmol/L ( millimoles per Litre )  but can rise to 20 mmol/l during exercise and as high as 25 mmol/L afterwards .

It is well established now that training at or just under the Lactate Threshold 

( OBLA point ) is the most effective method of  improving our “cruising speed”. .Imagine a mini car and a BMW 730 travelling at 120Km./h. One is flat out, the other is cruising. The mini is at its max.( or very near it) while the BMW still has lots in reserve. Similarly, an  elite athlete with a higher LT can cruise at slightly over 5 min./mile pace while a lesser runner with a lower LT is already at his racing speed at this pace. Next time we will look at different workouts conforming to these paces.

