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The mile presents a unique challenge in determining an ideal training plan for the event.  Success in the mile likely requires a variety of physiological components common to both short distances and longer distances – factors such as endurance, strength, speed, a high aerobic capacity, and also a strong anaerobic capability.

Beginning with the classic Textbook of Work Physiology in 1971 and continuing for the next 30 years, physiology textbooks have printed the following table for the contribution of aerobic and anaerobic energy systems to varying race distances:

     Anaerobic %
       Aerobic %


Mar

2.5


97.5


10k

10.0


90.0


5k

20.0


80.0


1500m

47.5


52.5


800m

65.0


35.0


400m

81.5


18.5
Based on this table, many physiologists and coaches over the years have recommended training for milers that contains a mix of approximately 50% aerobic work and 50% anaerobic work.

However, advances in measurement techniques, including muscle biopsies and nuclear magnetic imaging have produced different results for the aerobic / anaerobic contributions to exercise than the classic values.  These new studies, completed in the last ten years, have produced the new table below:

     Anaerobic %
       Aerobic %

Mar

1


99

10k

3


97

5k

6


94

3k

12


88

1500m

23


77

800m

40


60

400m

57


43
These new values indicate that most events, including the mile, are much more aerobic based than was previously thought.  This finding also matches the applied results that many coaches of elite level milers have also noticed.

The “aerobic / strength model” for mile / 1500m training

At its core, there are three central components of the “aerobic / strength model” for the mile:

--The mile / 1500m is primarily an aerobic event

--For most athletes, training that improves aerobic strength and / or running economy will have the largest benefit on mile / 1500m performance.

--Improvements in anaerobic capacity are limited, and will affect mile / 1500m performance to a much smaller extent.

At Indiana University, we have used workouts that focus on lactate threshold improvement as a primary training component.  Examples of lactate threshold workouts used at Indiana University:

6-12 mile continuous efforts at LT pace* plus 10-20 sec/mile  [HS – 4-8 mile efforts]

3-4 mile tempo efforts at LT pace to LT minus 10 sec/mile  [HS – 2-4 mile efforts]

2-3 x 3k or 2mi at LT minus 10-20 sec/mile  [HS – 1-2 mi reps]

2-3 x 5-8 x 1k at LT minus 20-30 sec/mile  [HS – 5 to 8k total volume of 1k reps]
60s on / 60s off fartlek [typically done in 2 sets of 8-12 reps – on parts up to 3k race pace]

*For most athletes, the easiest way to estimate lactate threshold pace is to use the tables available in Jack Daniels’ book (Daniels Running Formula)

The argument for threshold work:

--Work at threshold allows for the most stimulus to adapt the aerobic system, with the least amount of stress on the legs.

--This allows for multiple threshold sessions to be completed in a week (or better pace on gentle days)

--Instead of viewing training as aerobic and anaerobic, we view our sessions as either “aerobic development” or “leg prep”

These “leg prep” sessions include speed work, which is primarily used as neuromuscular leg prep and lower leg (track specific) strengthening (as opposed to anaerobic development).

--Recruit fast twitch fibers

--Reinforce mechanics of being on toes

--Provide stress / stimulus for feet, Achilles and calves
Examples of Neuromuscular and Leg Prep Workouts Used at Indiana University:

80-100m strides in trainers or spikes  (on grass or track – indoors, use some around turn)

200m repetitions at 3k-5k pace – continuous jog

400m repetitions at 3k pace – full recovery

Single 1k reps (slightly slower than mile pace)

Single 1500m reps (slightly slower than 1k/1500 pace)

**Counter argument:   Don’t you need to work on developing lactate tolerance?

Aerobic model rationale:  The goal is not to tolerate lactic acid build-up.  The goal is to make the lactic acid production rate less at race speed.
In other words, our goal is to get the athlete further along in the race with less lactic acid build up.  How?  By increasing the ability to maintain race pace aerobically.
**Important – not all milers are the same.  In my view, there are two types of milers:
--The mile / 5k athlete


Benefits strongly from an aerobic approach
to training.  
2/3rds(?) of milers fall within this type.   Examples: Webb, Willis, Sage 

--The mile / 800 athlete

 
Doesn’t handle aerobic approach well, but still must complete

Can handle (and needs?) anaerobic training.  


Examples:  Coe, Ramzi, C.Smith
Rather than be locked into one particular model of training, I strongly feel it is best to determine first which type of miler you have – then adapt the training to the model that fits the athlete.

Specific examples of a block of training – 
Sean Jefferson and John Jefferson
The workouts below detail a nine week block of training that the Jeffersons completed prior to the 2005 Notre Dame Invitational, where they ran 3:56 and 3:57 for the mile.  Their training was based on the aerobic / strength model discussed above.

2004 Summer -- Standard Pattern

After two weeks off, mileage build from 50 mpw in early July, to 80-90 by Sept.

Sun – long run – 20% of weekly volume

One day per week – 20-45 min at threshold tempo – based on “feel”

One day per week – hilly run

2004 Cross Country

Standard Pattern – two week cycles - week 1

Sun – long run – 20% of weekly volume

Mon – gentle + 20x100m strides – 10 trainers/10 spikes


(two runs)

Tue – 8-10mi threshold (5:30 to 5:10)

(late) – 6mi threshold (5:15) + 3200m (9:00 – 9:10)

Wed - Hill fartlek – 3-5 x 2mi loop with 600m hill

Thur – gentle

Fri – threshold session (2x6x1k 3:10 / 60s / 3min or 3 x 
3k or 2mi at 5:10-5:15 mi pace)

(late) – 3 x [3x1k 2:55 / 60 + 2k hill loop 6:40]

Sat – gentle – two runs

Standard Pattern – two week cycles - week 2

Sun – long run – 8mi cutdown in middle 5:45 to 5:15

Mon – gentle + 10x100m strides 
(two runs)

Tue – 300m neuromuscular turnover reps


2 x 6 x 300 54 (early) 48 (late) / 60s

Wed - Hill fartlek – 3-5 x 2mi loop with 600m hill

Thur – gentle

Fri – Pre-race 

Sat –  Race
**Essentially no or very little mileage taper at the end of the season
	Jefferson
	SUN
	MON
	TUE
	WED
	THUR
	FRI
	SAT

	Dec 5 –

Dec 11
	LR

14
	8
	10
	10
	2x5x1k 3:15/60

/3min 10
	10
	8 (70)

	Dec 12 – Dec 18
	LR

16-17
	3+7 or 10
	2x5x200 32-34 / 400j   12
	12
	12
	2x5x1k 3:15/60

/3min 10
	4+8 or 12 (85)

	Dec 19 – Dec 25
	LR

16-17
	3+7 or

10
	2x10x60/60  12
	10
	3x10min

5:05-15 / 

8min  12
	10
	4+8 or 12 (85)

	Dec 26 – Jan 1
	LT 10@ 5:30 

16-17
	3+7 or 10
	2x5x200 32-34 / 400j    12
	12
	10
	6x1k 3:10 / 60 / 4min + 6x400 62 / 60   12
	4+8 or 12 (85)

	Jan 2 – Jan 8
	LR

16-17
	Strides - trainers

3+7 or 10
	2x10x60/60    12
	12
	3x10min

5:05-15 / 

8min  12
	10
	4+8 or 12 (85)

	Jan 9 – Jan 15
	LT 10@ 5:30

16-17
	Strides – Trainers

3+7 or 10
	2x5x200 30-32 / 400j  10
	12
	10 x 100m strides

10
	3mi T 5:00-10 + 1k 2:33 -35   12
	4+8 (80)

	Jan 16 – Jan 22
	LR

16
	Strides – spikes

3+7 or 10
	3x5x400 64 / 60 to 30 / 4min  12
	10-12
	10 x 100m strides

10
	12
	6mi @ 5:20 + 3k (8:12 / 8:30) 10 +4 (82)

	Jan 23 – Jan 29
	LR

16
	Strides – spikes 3+7 or

10
	5 x 800m 2:04 / 3-5min

12
	3+7
	10-12
	(SJ) 3mi 14:35 + 8 x 200 28     10

(JJ) – 1200m 2:58
	4+8 or 12 (75)

	Jan 30 – Feb 5
	LR

14
	Strides – spikes

3+7 or 10
	12
	2x1k 2:50 / 90s + 3 x 400 60 / 400j  10
	10
	6
	Mile (3:56 and 3:57)


More detailed analysis / explanation of specific dates / workouts
THUR (Dec 9)

2 x 5 x 1k 3:15 / 60s / 3min    10

--Run on a 300m oval on indoor astroturf field in trainers.

--60 sec recovery was jog

TUE (Dec 13)

2 x 5 x 200 32-34 / 400j / 800j    12

--In flats (later, in spikes and 30-32)

--Workout is run continuous

--Purpose is LEG PREP – both neural recruitment & “prepping the calves / feet”

--Pace feels more like a long stride than an interval

--Should be no lactic acid sensation or rigging

--”Workout that is not a workout”

THUR (Dec 23)

3 x 10min 5:05 - 5:15 mi pace / 8min    12

--Pace is slightly faster than threshold (V50) – half way between LT and VO2max
--Once the athlete has a good base and has done regular threshold work, longer repetitions at this pace (V50) are very effective at increasing VO2max

FRI (Dec 31)

6 x 1k 3:10 / 60s + 6 x 400 62 / 60    12

--Combination threshold and leg prep

--Threshold in trainers, 400s in spikes

--During specific prep (or transition to specific prep) phases, combination workouts are very effective in maintaining aerobic stimulus while adding leg (and pace) prep

FRI (Jan 14)

3mi Tempo 5:00 + 1 x 1k 2:33-2:35   12

--Marker workout – if they can hit the time on the K without rigging, we know they have the aerobic strength necessary – shift to a 3-4 week specific prep phase

FRI (Jan 18)

3 x 5 x 400 64s       12

Recovery – 1st set 60s / 2nd 45s / 3rd 30s   --  3min between sets   

--Consider this an aerobic strength session more than an interval speed session (3k pace)

--No faster – cutdown tempo on final set only

TUE (Jan 25)

5 x 800m 2:04  

rest progress from 3 to 5min     12

--Consider this the major race prep workout

--For Jeffersons, works better 10 days out versus 7 days out

--Previous season – 4x800m all sub 2:00 left them flat

FRI (Jan 28)

(SJ) 3mi Tempo (14:35) + 8 x 200 28s

(JJ) 1200m DMR leg (61/60/57 – 2:58)

WED (Feb 2)

2 x 1k 2:50  +  3 x 400 60 (full rec)

--Prefer final workout 3 days before races

--400 reps on full recovery – simply to get a feel for race tempo

SAT (Feb 5)
Race splits:  

Sean Jefferson   61.3 / 59.8 / 58.4 / 56.9   (3:56.44)           
John Jefferson   61.5 / 60.4 / 60.0 / 57.0   (3:57.86)
