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To	Wes,	Lily,	and	Vivian



To	do	nothing	is	sometimes	a	good	remedy.
—HIPPOCRATES

Training	=	stress	+	rest.	The	most	important	component
of	this	equation	is	rest,	but	no	one	is	going	to	get	rich

writing	a	triathlon	book	about	rest.
—TOM	RODGERS,	THE	PERFECT	DISTANCE
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Preface

ENDURANCE	 SPORTS	 are	 about	 testing	 the	 limits.	 You	 work	 your	 body	 to	 a
breaking	point,	then	step	away	from	the	brink,	let	the	work	absorb,	and	repeat.	It
sounds	simple,	but	the	process	is	not	clear-cut.	Where	is	that	breaking	point?	It’s
a	moving	 target,	varying	from	athlete	 to	athlete,	year	 to	year,	month	 to	month,
and	sometimes	even	day	to	day.	How	long	does	absorption	take?	Again,	it’s	hard
to	tell.	Rest	too	much	and	you	miss	out	on	gains	that	could	mean	the	difference
between	 fulfilling	 your	 potential	 and	 falling	 flat.	 Rest	 too	 little	 and	 you	 drive
your	performance	into	a	downward	spiral	that	can	take	days,	weeks,	months,	or
years	 to	mitigate.	The	key	 is	 finding	 the	balance	between	working	enough	and
resting	 enough,	 and	 that’s	 what	 this	 book	 will	 help	 you	 do.	 Following	 the
recovery	 tools	 laid	 out	 here,	 you’ll	 figure	 out	 how	 to	 achieve	 your	 optimal
balance.

As	an	athlete,	I’ve	pushed	the	limits	myself.	I	ran	myself	into—and	beyond
—a	tibial	stress	fracture,	and	then,	to	avoid	losing	too	much	fitness,	I	spent	many
long	 “runs”	 churning	 circles	 in	 the	 deep	 end	 of	 the	 pool.	 I	 overachieved	 on	 a
field	test	to	measure	my	lactate	threshold	and	wound	up	spending	a	four-month
block	training	for	a	marathon	with	my	heart	rate	zones	skewed	almost	10	beats
too	high,	so	that	all	the	work	that	was	supposed	to	be	performed	just	below	my
lactate	threshold	was	actually	redlining	me.	I’ve	been	so	deep	in	fatigue	during
Ironman	training	that	I	desperately	looked	forward	to	a	 teeth	cleaning,	because
I’d	get	to	lie	down	in	the	dentist’s	chair.	I	understand	how	tough	it	can	be	to	take
the	time	for	recovery,	even	when	it’s	really	in	my	best	interest.

As	a	coach,	 I	have	a	more	objective	view.	Much	of	my	work	 is	 instructing



my	athletes	to	take	it	easy,	building	rest	days,	rest	weeks,	and	rest	months	into
training	schedules.	I	spend	much	more	time	assuring	my	athletes	that	missing	a
workout	 is	 OK	 than	 pushing	 them	 to	 get	 things	 done.	 From	 reading	 logs	 and
talking	to	my	athletes,	I	can	see	when	the	edges	start	to	fray,	and	I	can	pull	their
training	 back	 so	 they	 can	 absorb	 the	 hard	 work	 before	 returning	 to	 intense
workouts.

As	a	yoga	 teacher,	 I	know	 the	benefits	of	 rest,	 relaxation,	 lying	down,	and
breathing.	As	 I	 tell	my	 students,	 going	 into	 a	 deep	 expression	 of	 a	 yoga	 pose
isn’t	the	path	to	enlightenment.	But	knowing	when	not	to	work	deeper	may	help
you	down	the	path,	because	it	shows	self-awareness	and	an	acceptance	of	what	is
going	on	 in	your	body	moment	 to	moment.	This	 self-knowledge	 is	 critical	 for
success	in	sports	and	in	life,	and	you	can	develop	it	by	using	the	recovery	tools
outlined	 in	 this	 book.	 Some	of	 them	 come	 from	yoga,	many	more	 come	 from
sports	science,	and	all	of	them	are	proven	time	and	again	in	athletes’	bodies.

This	 book	 gives	 you	 the	 tools	 for	 learning	 about	 your	 own	 body	 and	 its
optimal	conditions	for	recovery,	so	 that	you	can	reach	peak	performance	while
feeling	 balanced	 and	 content	 with	 your	 sport	 and	 your	 life.	 In	 Part	 1,	 we’ll
examine	the	psychological	and	physiological	processes	 involved	in	recovery	 to
see	 its	 vital	 importance	 in	 training,	 and	 we’ll	 see	 what	 can	 go	 wrong	 when
recovery	is	insufficient	and	an	athlete	moves	into	overtraining.	You’ll	learn	ways
to	measure	your	own	state	of	recovery,	both	qualitatively	and	quantitatively,	and
we’ll	 look	 at	 some	 general	 guidelines	 for	 returning	 to	 training	 after	 injury	 or
illness.

Part	2	gives	you	concrete,	proven	techniques	 to	enhance	your	recovery	and
improve	 performance.	 They	 cover	 everything	 from	 stress-reduction	 tips	 to
nutrition	and	supplements	 to	 technological	aids	and	massage.	You’ll	 also	 learn
some	 very	 simple	 poses,	 breathing	 exercises,	 and	 meditation	 techniques	 to
enhance	your	recovery	and	your	overall	health.	To	help	guide	you	through,	each
chapter	in	this	part	begins	with	“Sage’s	Gauge,”	a	visual	representation	of	how
much	 time,	money,	 and	 confidence	you	 can	 expect	 to	 invest	 in	 these	 recovery
modalities.	Some	of	 the	most	powerful	 aids	are	 free—sleeping	more,	 stressing
less,	and	taking	the	time	for	self-care.

Finally,	Part	3	 shows	you	how	 to	put	 it	 all	 together,	demonstrating	various
plans	for	recovery	from	training	for	and	competing	in	events	of	all	 types,	from
short-distance	 bike	 races	 to	 ultramarathons.	 These	 chapters	 will	 give	 you	 a
starting	point	from	which	to	develop	your	own	routines,	based	on	how	your	body
responds	 to	 the	various	 techniques.	Using	 the	modalities	described	here,	you’ll



improve	the	speed	and	quality	of	your	recovery,	hit	peak	performance,	and	grow
more	balanced,	happy,	and	successful	in	your	sport	and	your	life.
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IN	 THE	 SUMMER	 OF	 2009,	 I	 spent	 a	 week	 in	 residence	 at	 the	 Olympic	 Training
Center	 (OTC)	 in	 Colorado	 Springs,	 enjoying	 a	 coaching	 internship	with	USA
Triathlon.	 It	was	 exciting	 to	 see	 the	 resources	we	give	 our	most	 elite	 athletes.
The	training	center	offers	a	fully	equipped	training	facility,	with	all	the	amenities
you	 might	 expect:	 full	 rooms	 of	 weight	 training	 equipment,	 ample	 gyms	 (I
taught	 yoga	 in	 a	 roomy	 tae	 kwon	 do	 space,	 outfitted	 with	 lovely	 cushioned
mats),	indoor	and	outdoor	pools,	and	a	cafeteria	serving	healthy	food	and	drinks.
Miles	 of	 local	 trails	 and	 roads,	 including	 some	 that	 head	 right	 up	 into	 the
Rockies,	 make	 this	 a	 fantastic	 place	 to	 train.	 Better	 still,	 the	 OTC	 boasts	 a
Recovery	Center.	This	luxe	facility,	available	to	all	resident	athletes,	includes	a
steam	room,	a	sauna,	a	hot	tub,	a	cold	plunge	pool,	a	snack	bar,	and	rooms	for
yoga	 and	massage.	The	USA	Triathlon	 national	 team	members	 are	 allotted	 90
minutes	 of	massage	 time	 a	week,	which	 they	 can	use	 at	 one	 session	or	 divide
into	multiple,	 shorter	 sessions.	 In	 a	 convenient	 central	 location	on	 the	 training
center	campus,	the	Recovery	Center	gives	athletes	the	best	recovery	modalities
known	to	sports	scientists.

At	the	Olympic	team	level,	athletes	know	the	importance	both	of	managing
every	 element	 important	 to	 training	 and	 of	 prioritizing	 recovery.	 Remember,
Olympians	are	not	operating	on	five	hours	of	sleep,	squeezing	in	their	workouts
in	 the	 early-morning	 dark	 before	 sitting	 around	 conference	 room	 tables	 or
chasing	children	all	day.	Nor	are	they	wrapping	up	evening	workouts	after	a	long



day	 at	 the	 office	 in	 time	 to	 mow	 the	 lawn	 before	 daylight	 fades.	 Between
workouts,	they	rest.

Although	it’s	probably	unrealistic	for	you	to	prioritize	your	recovery	to	such
an	 extent,	 if	 you	 can	 give	 a	 fraction	 of	 this	 value	 to	 your	 own	 recovery,	 your
performance	will	improve.	Perhaps	not	to	Olympic	levels,	but	certainly	in	ways
that	will	convince	you	of	the	importance	and	benefit	of	rest.	Recovery	is	where
the	gains	of	your	training	actually	occur,	and	valuing	your	recovery	is	the	key	to
both	short-term	and	long-term	success,	no	matter	what	your	sport.

Any	attention	 that	you	can	give	 to	your	 recovery	 is	 likely	 to	be	helpful.	A
2006	 study	 of	 British	 rugby	 players	 measuring	 the	 effectiveness	 of	 active
recovery,	 compression	 garments,	 and	 contrast	 baths	 found	 they	were	 all	more
useful	than	doing	nothing	(Gill,	Beaven,	and	Cook	2006).

In	this	book,	we’ll	consider	various	ways	to	describe,	measure,	and	enhance
recovery	between	bouts	 of	 training	 and	 racing.	Recovery	 is	 a	 complicated	 and
emerging	 field,	 and	 much	 of	 the	 research	 on	 these	 recovery	 techniques	 is
preliminary	and	even	contradictory.	Some	techniques	will	work	wonders	for	you;
others	won’t.	Ultimately,	you’ll	need	to	be	an	experiment	of	one	person,	learning
what	works	best	for	you.

THE	WORK/REST	CYCLE
Life	moves	in	a	cyclical	pattern.	We	see	it	all	around	us	in	the	natural	world:	As
the	earth	 travels	around	 the	sun,	 the	seasons	shift.	As	 the	moon	 travels	around
the	earth,	the	amount	of	its	lit	surface	visible	to	us	changes.	As	the	earth	travels
around	its	axis,	day	and	night	alternate.

Our	bodies	move	through	cycles,	 too.	The	aging	process	that	 takes	us	from
birth	to	death	is	the	broadest,	but	we	echo	nature’s	cycles	as	well—especially	if
we	engage	in	seasonal	sports	or	target	a	peak	race	once	or	twice	a	year.	We	cycle
through	the	course	of	an	athletic	career,	through	annual	training	plans	(which	we
call	macrocycles),	 through	smaller	blocks	of	training	(mesocycles),	 through	the
workouts	in	a	week	(microcycles),	and	through	periods	of	activity	and	inactivity
each	day.	These	 cycles	 depend	not	 only	 on	 the	 periods	 in	which	we	work	 but
also	 on	 the	 periods	 in	 which	 we	 rest	 and	 build	 our	 recovery.	 It’s	 the	 balance
between	the	work	and	the	rest	that	keeps	us	healthy	and	strong.

This	balancing	act	is	described	by	Carl	Weigert’s	law	of	supercompensation,
formulated	in	the	late	nineteenth	century,	and	by	Hans	Selye’s	general	adaptation



syndrome.	 An	 endocrinologist	 working	 in	 the	 mid-twentieth	 century,	 Selye
identified	 two	 kinds	 of	 stress:	 positive	 stress,	 called	 “eustress,”	 and	 negative
stress,	called	“distress.”	We	adapt	 to	 the	former—indeed,	 it’s	 important	for	our
growth—but	 when	 we	 do	 not,	 the	 stress	 changes	 into	 the	 latter,	 with
physiological	consequences.	While	we	may	do	better	under	pressure,	 too	much
pressure	quickly	becomes	a	problem.	We	travel	from	the	alarm	stage,	 in	which
stress	hormones	are	released	to	allow	the	body	to	respond	to	the	stressor;	to	the
resistance	 stage,	 in	which	 the	 body	works	 to	 bring	 itself	 back	 into	 balance	 by
adapting;	and,	finally,	into	the	exhaustion	stage,	in	which	continued	stress	leads
to	hormonal	 imbalance	and	changes	 to	 the	chemistry	of	 the	 tissues	can	 lead	 to
illness	and	even	death.	Figure	1.1	illustrates	this	progression.

What	prevents	us	from	moving	into	this	exhaustion	stage?	Recovery.	When
we	manage	 stress	 and	 take	 time	 to	 adapt	 to	 stress	 stimuli,	 our	 bodies	 undergo
positive	changes	that	equip	us	to	handle	the	stressors	we	face.	These	adaptations
are	 called	 “supercompensation.”	 During	 this	 process,	 the	 tissues	 in	 the	 body
undergo	change	in	response	to	 the	stress	put	on	them.	Ultimately,	 they	become



better	 able	 to	 cope	with	 the	 stressor.	This	happens	 in	 four	phases	 (Bompa	and
Haff	2009),	illustrated	in	Figure	1.2.

In	the	first	phase	of	supercompensation,	which	encompasses	the	hour	or	two
immediately	 following	 an	 intense	 workout,	 fatigue	 is	 high.	 It	 comes	 from
reduced	neural	activation,	depleted	muscle	glycogen	stores,	and	mental	 fatigue
related	 to	 serotonin	 levels	 in	 the	 brain.	 Cortisol	 levels	 are	 high	 as	 the
sympathetic	nervous	 system	(the	 fight-or-flight	 response)	dominates.	The	body
is	 compromised	 on	 a	 neural	 and	 psychological	 level,	 and	 it	 needs	 rest.	 The
athlete	feels	spent	and	perhaps	a	little	mentally	fuzzy.

The	 second	 phase	 of	 supercompensation	 comprises	 one	 to	 two	 days
following	 the	 workout.	 During	 this	 period,	 the	 body	 begins	 to	 recover.	 The
body’s	energy	stores	of	adenosine	triphosphate	(ATP)	and	muscle	glycogen	are
replenished.	This	happens	very	quickly	in	the	case	of	ATP	and	more	slowly	for
muscle	glycogen,	depending	on	how	long	the	exercise	 lasted	and	how	well	 the
athlete	refueled	during	and	immediately	after	 the	workout.	The	body	consumes
more	 oxygen,	 a	 process	 known	 as	 excess	 postexercise	 oxygen	 consumption
(EPOC),	and	it	uses	more	energy	even	at	rest,	as	it	works	to	restore	protein	and
balance	hormones.



In	the	third	phase	after	a	workout,	somewhere	between	36	and	72	hours	later,
the	adaptive	gains	occur.	The	body	has	adapted,	which	the	athlete	can	experience
both	physically	in	a	renewed	ability	to	generate	force	and	mentally	in	a	sense	of
confidence	 and	 readiness	 to	 train.	 This	 is	 the	 stage	 in	which	 the	 next	 training
stimulus	should	be	applied	to	take	advantage	of	this	freshness	and	build	on	it.

If	 you	 miss	 this	 window	 and	 pass	 into	 stage	 four	 of	 supercompensation,
which	includes	days	3	to	7	after	the	initial	workout,	the	body	will	begin	to	return
to	 its	original	 state,	 and	 the	adaptations	effected	 in	 the	previous	 stages	will	be
lost.	Thus,	 the	 trick	to	successful	 training	lies	 in	properly	timing	the	frequency
and	intensity	of	workouts.	You’ll	be	able	to	do	so	only	when	you	have	a	sense	of
whether	you	are	recovered	enough	for	another	hard	session.	That’s	the	subject	of
this	book:	how	to	get	there	and	how	to	know	you’re	there.

Managing	 your	 cycle	 of	 supercompensation	 requires	 awareness	 of	 your
short-term	 recovery	 (that	 is,	 how	 you	 respond	 to	 an	 individual	 workout),	 but
training	usually	involves	a	series	of	workouts.	You’ll	need	to	be	sure	that	you’re
not	 undermining	 your	 body’s	 adaptation	 by	 working	 too	 hard	 in	 the	 interim
periods	between	your	key	workouts.	You	also	need	to	apply	the	proper	training



stimulus:	 If	 your	 load	 is	 correct	 and	 your	 recovery	 is	 correct,	 you’ll	 adapt.	 If
your	load	is	 insufficient,	you’ll	plateau.	And	if	your	load	is	 too	heavy	for	your
recovery,	your	performance	will	suffer,	and	you	risk	overtraining.	Proper	training
stimulus	 varies	 according	 to	 your	 age,	 experience,	 background,	 and	 a	 host	 of
other	 factors;	 you’ll	 learn	 it	 by	 trial	 and	 error,	 and	 a	 coach	 can	 be	 a	 valuable
partner.	Coaches	can	also	ensure	you’re	taking	proper	recovery.

Recovery	 involves	 more	 than	 just	 the	 physiological	 or	 neurochemical
processes	at	work.	It	also	requires	psychological	restoration,	or	a	renewed	desire
to	train.	Without	this	sense	of	enjoyment,	your	sport	will	not	be	a	healthy	part	of
your	 life.	You’ll	 gain	 this	 sense	 of	 restoration	 by	 including	 rest	 in	 your	 daily,
weekly,	monthly,	and	annual	cycles.

RECOVERY	OVER	TIME
Recovery	 takes	 place	 in	 both	 the	 short	 term	 and	 the	 long	 term.	 Short-term
recovery	follows	from	paying	attention	to	your	rest	and	recuperation	day	to	day.
Long-term	recovery	comes	from	good	short-term	recovery	and	from	giving	your
body	adequate	time	to	recover	between	your	peak	efforts.	Here’s	how	recovery
should	cycle	through	your	day,	week,	month,	and	year.

In	a	Day
You	 recover	over	 the	 course	of	 the	day	by	alternating	 the	 amount	of	 time	you
spend	in	training	activities	with	down	time.	It	can	include	passive	rest	and	sleep,
but	 you’ll	 also	 be	 recovering	 even	 as	 you	go	 about	 your	 daily	 activities.	Your
body	is	processing	your	meals	to	rebuild	your	muscles	and	restore	your	glycogen
supply;	 it	 is	 managing	 inflammation;	 it	 is,	 holistically,	 enjoying	 the	 cycle
between	work	and	rest.

There	should	also	be	periods	of	mental	rest	built	into	your	day.	If	you	move
from	sleep	right	into	a	workout,	from	a	workout	right	into	work,	from	work	into
meetings,	 and	 from	meetings	 into	chores,	you	don’t	get	 any	mental	downtime.
Be	sure	you	take	a	few	brain	breaks	to	stare	out	the	window;	to	go	for	an	easy
walk	away	 from	computer,	 phone,	 and	TV	screens;	or	 to	 talk	 to	 a	 friend.	Any
enjoyable	activity	is	fine,	provided	it’s	relaxing	and	not	associated	with	training
or	work.

In	a	Week



Over	 the	 course	 of	 your	 week,	 or	microcycle,	 recovery	 comes	 in	 the	 cyclical
pattern	of	harder	and	easier	workout	days.	On	the	hard	days,	workouts	targeting
strength	 and	 power	 and	 taxing	 the	 aerobic	 and	 anaerobic	 systems	 push	 the
boundaries	 of	what	 an	 athlete	 can	 do.	The	 easier	 days	 are	 the	 key	 here:	They
must	be	quite	easy,	to	give	your	body	time	to	recover	and	adapt	to	the	stressors
you’ve	placed	on	 it.	All	 too	often,	athletes	gravitate	 toward	 the	mushy	middle,
between	 working	 easy	 enough	 for	 recovery	 and	 hard	 enough	 to	 target	 lactate
threshold,	VO2max,	 neuromuscular	 efficiency,	 or	 power.	This	 leaves	 them	 too
tired	 to	 perform	 at	 their	 best	 in	 their	 harder	 workouts,	 robbing	 them	 of	 the
chance	to	eke	out	a	slightly	faster	pace	or	slightly	higher	wattage	and	to	improve
speed	and	power.

The	big	question,	then,	is	how	best	to	alternate	hard	and	easy	days.	The	big
answer	 is:	 It	 depends.	A	 range	 of	 factors	will	 affect	 the	 answer:	 your	 age,	 the
impact	 level	 of	 the	 sport,	 your	 history	 in	 the	 sport	 and	 any	 past	 or	 present
injuries,	 environmental	 factors	 during	 workouts,	 the	 length	 of	 your	 race,	 and,
ultimately,	 how	well	 you	 recover.	Here	 are	 various	 examples.	 In	 the	 first	 two,
hard/easy	days	alternate.	For	a	masters	athlete,	or	one	new	to	the	sport,	two	hard
days	a	week	might	suffice.

Of	course,	these	schedules	do	not	include	moderate	workouts,	which	do	have
their	place.



For	 those	 who	 can	 tolerate	 more	 frequent	 hard	 workouts	 (for	 example,	 in
nonimpact	sports),	two	hard	days	can	go	back	to	back.

Or,	 if	 you	 want	 two	 hard	 days	 in	 a	 row	 but	 also	 want	 to	 include	 some
moderate	work,	you	could	try	the	following	schedule.

In	a	Month
Your	training	mesocycle	lasts	approximately	a	month.	These	mesocycles	usually
follow	 a	 3	 to	 1	 work/rest	 ratio,	 with	 2	 to	 1	 a	 standard	 approach	 for	 masters
athletes.	 In	 these	 ratios,	 each	 microcycle	 emphasizes	 either	 work	 (3	 or	 2
microcycles)	or	rest	(1	microcycle).	Each	mesocycle	should	contain	a	contiguous
block	 of	 easier	 days	 to	 allow	 you	 to	 absorb	 and	 adapt	 to	 the	 work	 of	 the
preceding	weeks.	For	most	athletes,	this	takes	the	form	of	an	easy	week,	though
some	experienced	and	elite	athletes	will	step	back	for	a	shorter	block	of	around
five	days	(which	leaves	the	weekends	for	heavier	training,	often	with	a	group).
During	your	easy,	“rest,”	or	stepback	week,	your	workouts	should	scale	back	in
terms	 of	 both	 duration	 and	 intensity—and	 possibly	 also	 frequency.	 Thus	 your
workouts	would	be	shorter	and	carry	less,	if	any,	intensity,	and	you	might	drop
one	or	two	workouts	in	the	stepback	week.

This	week	is	often	used	for	fitness	testing,	especially	in	Joe	Friel’s	approach
to	training,	outlined	in	the	Training	Bible	books	(Friel	2009).	Testing	provides	a
valuable	 opportunity	 to	 measure	 your	 progress	 and	 check	 the	 state	 of	 your
recovery.	As	we’ll	see	in	Chapter	2,	declines	in	performance	are	an	early	sign	of
overtraining.	Make	sure,	however,	that	you	aren’t	testing	to	the	detriment	of	your
resting.	Even	when	you	have	some	field	tests	in	your	stepback	week,	you	should
leave	the	week	feeling	fresher	than	you	went	in.



This	 freshness	 is	 key.	 During	 each	 month,	 your	 cumulative	 fatigue	 will
mount,	 even	as	you	 include	 recovery	 for	 supercompensation.	The	 rest	week	 in
your	cycle	lets	the	fatigue	lift	and	long-term	adaptation	occur,	so	that	you	can	be
fresher	as	you	start	the	next	mesocycle.	Figures	1.3	and	1.4	demonstrate	typical
mesocycle	 builds	 as	 well	 as	 the	 amount	 of	 fatigue	 and	 freshness	 an	 athlete
carries	through	the	cycle.



In	a	Season	or	Year
Just	as	it	appears	in	the	day,	week,	and	month,	cyclicality	applies	over	the	course
of	your	year.	Be	sure	to	block	out	time	each	season	or	year	when	you	turn	your
focus	 away	 from	organized	 training.	You	can	 and	 should	be	 active	during	 this
period,	 but	 your	 activity	 should	 be	 varied	 and	 fun	 and	 completely	 free	 of	 the
attention	to	the	parameters	you	control	during	your	main	sport	training.	As	you
chart	your	time	spent	in	training	over	the	year,	you	should	see	definite	peaks	and
valleys.	These	valleys	are	important,	as	they	allow	you	time	to	recover	from	the
rigors	of	training,	both	physically	and	mentally.

Beyond	 this	 annual	 variability,	 there	may	 even	be	 periods	where	 you	push
for	 a	 few	years,	 then	 step	 back	 to	 focus	 on	 a	 shorter	 distance	 or	 to	 train	 less,
perhaps	 in	 conjunction	 with	 other	 obligations	 in	 your	 family	 or	 work	 life.
Olympic	 athletes	 follow	 a	 four-year	 cycle.	 Yours	 might	 be	 shorter—training
harder	 for	 two	years	 and	 stepping	back.	Or	 go	 for	 a	 sabbatical,	 a	 lighter	 year,
every	 seven	 years.	 It	 need	 not	 be	 a	 planned	 stepback;	 your	 life	 circumstances
will	 often	 dictate	when	 it	 is	 time	 to	 go	 lighter.	 Thus	 the	 cycle	 plays	 out	 on	 a



grand	level.

VALUING	RECOVERY
In	order	 to	receive	 the	benefits	of	 recovery—and	hence,	 to	get	 the	most	out	of
your	 training—you	must	 pay	 as	much	 attention	 to	 recovery	 as	 you	do	 to	 your
training.	That	means	treating	recovery	as	an	extension	of	your	training,	which	it
is,	and	approaching	it	with	the	same	zeal.	You	have	to	go	easy	to	be	able	to	go
hard.	 Exercise	 physiologist	 Carl	 Foster	 says	 athletes	 must	 “be	 disciplined
enough	and	prepare	hard	enough	for	training,	which	means	you	sometimes	have
to	 do	 very	 little.	 Yoga,	 icing,	 meditation,	 massage:	 work	 as	 hard	 at	 that	 as
running	your	20-mile	run.”

Attention	 to	 recovery	might	 take	 even	more	 discipline	 than	 training.	 Two-
time	Ironman®	world	champion	Tim	DeBoom	says	that	after	his	many	years	in
triathlon,	 “Training	 has	 become	 the	 easy	 part.	 All	 the	 supplemental	 exercises,
stretches,	and	therapies	are	what	make	the	difference	now.”	Ultrarunner	Charlie
Engle	 agrees.	 “The	 easiest	 thing	 for	me	 to	 do	 any	 given	 day	 is	 to	 run	 out	 the
door,”	he	says.	“The	hardest	thing	to	do	is	all	these	other	things	that	will	actually
help	 keep	 me	 healthy	 through	 the	 years.”	 Foster,	 who	 has	 worked	 with	 USA
Speedskating,	 remembers	 that	 Bonnie	 Blair	 and	 Dan	 Jansen	 focused	 on	 their
recovery	 so	 much	 they	 called	 themselves	 the	 No	 Fun	 Guys.	 Foster	 explains,
“When	you’re	a	full-time	athlete,	it’s	actually	amazingly	boring.	A	lot	of	people
with	physical	talent	drop	out	of	it	because	the	lifestyle	is	too	constraining.	You
have	to	have	the	discipline	to	be	one	of	the	No	Fun	Guys—and	that’s	no	fun.”

Not	 only	 can	 paying	 attention	 to	 recovery	 be	 tough,	 but	 also	 it	 can	 run
counter	to	the	athletic	mindset.	As	athletes,	we	are	familiar	with	the	intensity	of
work,	comfortable	with	suffering,	and	often	unreasonably	proud	of	our	ability	to
handle	more,	 more,	 more.	 But	 Engle	 cautions	 that	 the	 body	 needs	 to	 balance
work	with	recovery.	“You	can	drive	your	car	across	the	country	and	then	get	in
the	car	and	drive	the	next	day.	You	can’t	do	the	same	thing	with	the	body,”	he
says.	“There’s	a	weird	badge	of	honor	that	if	you	ran	a	marathon,	you	can	get	up
and	run	the	next	day.	People	forget	that	you	have	to	rest.”

That	amnesia	ties	in	to	a	cultural	sense	that	action	is	the	only	way	to	achieve
results.	 There	 is	 no	 room	 for	 passive	 downtime	 in	 this	 worldview.	 Sport
performance	 coach	 and	 psychotherapist	 Marvin	 Zauderer	 says,	 “In	 Western
culture,	we	tend	to	be	consumed	by	the	perspective	that	the	thing	that	we	want	to



happen—getting	stronger,	faster,	fitter—is	happening	only	when	we’re	working
on	it,	exerting	some	kind	of	control.	We	aren’t	used	 to	 the	 idea	 that	 letting	go,
resting,	 and	 relaxing	 control	 can	 be	 as	 important	 to	 healing,	 recovery,	 and
strengthening	as	they	are.”

In	our	hyperbusy	culture,	it	can	be	hard	to	be	still.	Often,	a	planned	rest	day
devolves	into	a	day	of	housework,	and	a	rest	week	becomes	a	week	of	playing
catch-up	at	work.	Whenever	possible,	dial	back	and	delegate.	Use	your	energy
where	it	is	best	spent.	Ultrarunner	Keith	Straw	suggests	you	avoid	your	chores.
“When	 you	 rest,	 rest,”	 he	 advises.	 “Don’t	 rake	 the	 leaves;	 don’t	 clean	 the
gutters.”	Professional	triathlete	Alex	McDonald	admits	paying	the	neighborhood
kids	 to	 mow	 his	 lawn.	 Athletic	 therapist	 Reed	 Ferber	 says,	 “A	 rest	 day	 is
working	nothing	but	your	thumb	on	the	remote	control.”

PATIENCE	AND	FAITH
Your	 successful	 approach	 to	 recovery	will	 depend	 on	 two	 traits:	 patience	 and
faith.	You	need	patience	so	that	you	can	give	your	body	the	time	it	needs	to	heal
itself.	Your	 body	 is	 an	 amazing,	 complicated,	 and	powerful	 system,	 and	given
time,	it	will	adapt	in	incredible	ways	to	the	stresses	you	put	on	it.	But	you	have
to	give	it	time.

Faith	is	also	critical.	You	need	to	trust	that	time	off,	even	though	it	might	be
hard	to	take,	will	have	a	direct,	positive	effect	on	your	training.	In	time,	you’ll
see	 that	 it	 does,	 and	your	 faith	will	 become	 tested	 and	proven	belief.	Patience
and	faith	are	heightened	by	the	power	of	ritual.	Simply	taking	the	time	to	sit	in
an	ice	bath	or	to	practice	restorative	yoga	sends	the	very	powerful	signal	that	you
value	your	 recovery	enough	 to	work	on	 it.	When	you	regularly	go	 through	 the
steps	 of	 your	 recovery	 protocol,	 you’ll	 be	 ingraining	 positive	 habits,	 and	 the
pattern	of	taking	these	steps	will	signal	to	your	parasympathetic	nervous	system
that	it’s	time	to	relax,	to	restore,	to	recover.
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NOW	THAT	WE’VE	LOOKED	at	the	recovery	cycle	and	its	benefits,	let’s	investigate
what	happens	when	you	don’t	 recover.	Under-recovery	 is	 a	 slippery	 slope	 that
can	 lead	 to	 full-blown	 overtraining	 syndrome.	 Overtraining	 is	 a	 specter	 that
looms	just	over	the	hill	of	most	dedicated	athletes’	training,	but	it	is	a	mysterious
state	 that	 is	 hard,	 if	 not	 impossible,	 to	 diagnose,	 with	 both	 physiological	 and
psychological	 implications.	 This	 amorphousness	 has	 been	 combined	 with
confusing	 terminology	 that	 calls	 overtraining	 “staleness,	 “burnout,”	 or
“overwork.”	 Sometimes	 overtraining	 is	 described	 as	 an	 imbalance	 between
training	and	 rest;	 sometimes	 it	 is	described,	more	holistically,	 as	 an	 imbalance
between	stress	and	 rest.	This	 latter	definition	 includes	all	 the	 life	stressors	 that
combine	with	 training	 stressors	 and	 contribute	 to	 problems	 in	 the	 athlete	who
does	not	allow	for	recovery.

It’s	useful	to	think	of	overtraining	as	one	point	on	a	spectrum	(Figure	2.1)—
the	 training	 equivalent	 to	 exhaustion,	 the	 third	 stage	 of	 Hans	 Selye’s	 stress
adaptation	chart.	Before	an	athlete	progresses	into	overtraining,	he	moves	further
along	 the	 spectrum.	When	we	apply	an	 increasingly	stressful	 training	 load,	we
go	 into	 a	 period	 of	 intentional	 overreaching,	which	 involves	 carrying	 a	 heavy
load	for	a	week	or	 two,	 then	pulling	back	and	absorbing	 the	work	by	devoting
adequate	 time	and	attention	 to	 recovery.	 It’s	pushing	 the	body	 to	 the	brink	and
then	 yanking	 back	 before	 the	 athlete	 topples	 over	 the	 edge.	 A	 powerful	 and
useful	strategy	for	training,	it	happens	notably	at	running	and	triathlon	camps	of



a	week	or	10	days’	length.

Such	 stress	must	be	 followed,	of	 course,	by	 sufficient	 recovery.	An	athlete
will	leave	a	period	of	intentional	overreaching	with	a	large	load	of	fatigue.	That
should	be	 enough	 to	generate	positive	 adaptations	 through	 supercompensation,
without	pushing	the	athlete	 into	injury	or	 illness.	Coach	and	sport	psychologist
Kristen	 Dieffenbach	 likens	 the	 work	 of	 overreaching	 to	 getting	 just	 the	 right
toast	 on	 a	marshmallow.	You	 need	 to	 come	 close	 to	 the	 fire	 (a	 heavy	 training
stimulus)	 to	 create	 change	 in	 the	marshmallow	 (the	 body).	 “You	want	 it	 to	 be
brown	 and	 crinkly,	 without	 catching	 on	 fire,”	 she	 says.	 “How	 it	 comes	 out
depends	on	how	hot	the	fire	is,	and	where	you’re	standing.”

The	fine	line	between	perfectly	roasting	the	marshmallow	and	incinerating	it
needs	special	attention.	You	must	know	when	to	pull	back	from	the	fire	and	cool
off.	 Coach	 Gordo	 Byrn	 explains,	 “There	 are	 times	 when	 it’s	 desirable	 to	 get
pretty	tired.	But	you	need	to	prepare	for	those	overload	periods	and	bear	in	mind
that	they’re	special	occasions.	Athletes	get	trapped	in	this	idea	that	they	need	to
be	 exhausted	 to	 improve.”	 The	 success	 of	 your	 overreaching	 period,	 Byrn
explains,	has	less	to	do	with	the	numbers	you	can	post	during	the	week	and	more
to	do	with	how	well—and	how	quickly—you	can	recover	from	the	overload.

This	ability	to	recover	quickly	is	key,	and	it	can	save	you	from	progressing
further	along	the	spectrum	toward	full	overtraining.	When	you	are	carrying	big
fatigue,	 you	 should	 be	 able	 to	 rebound	 after	 a	 few	 days	 of	 rest	 or	 very	 light



training.	This	 pre-overtraining	 state	 is	 characterized	 by	 a	 performance	decline.
Keeping	 a	 detailed	 training	 log	 and	 regularly	 testing	 your	 performance	 in	 the
field	can	alert	you	 if	 such	a	decline	begins.	Next	come	feelings	of	 fatigue	 that
Tim	 Noakes	 colorfully	 describes	 in	 The	 Lore	 of	 Running	 as	 “heavy	 leg
syndrome”	 and	 the	 “super	 plods”	 (Noakes	 2001).	 As	 alarming	 as	 they	 may
sound,	they	aren’t	full-blown	overtraining;	careful	attention	to	rest	can	still	avert
the	shift	toward	a	more	serious	problem.

But	 if	 the	 load	 is	 too	 great,	 for	 too	 long,	 or	 if	 your	 training	 is	 too
monotonous,	including	too	much	of	the	same	stimulus	day	in	and	day	out,	and	if
your	recovery	continues	to	be	insufficient,	you	can	bring	yourself	into	a	state	of
overtraining.

HOW	TO	IDENTIFY	OVERTRAINING
Psychological	 indicators	often	point	 to	a	state	of	overtraining	sooner	and	more
clearly	 than	 physiological	 indicators,	 such	 as	 blood	 tests	 and	 heart	 rate
measurements.	 Because	 psychological	 and	 physiological	 issues	 such	 as
depression	 and	 thyroid	 problems	 can	 resemble	 overtraining,	 it’s	 important	 to
work	 with	 an	 experienced	 health	 care	 practitioner	 to	 make	 the	 appropriate
diagnosis.

Signs	 of	 overtraining	 can	 be	 hard	 to	 identify.	 An	 overtrained	 athlete	 may
exhibit	 a	 cluster	 of	 the	 symptoms	 listed	 below	 (based	 on	 Noakes,	 Lore	 of
Running)	while	not	showing	others.	And	because	many	of	these	symptoms	can
indicate	 other	 underlying	 medical	 conditions,	 do	 not	 use	 this	 list	 as	 a	 self-
diagnostic	tool.	Instead,	consult	with	your	coach	and	health	care	providers.

Thinking	 about	 overtraining	 continues	 to	 change,	 but	 most	 agree	 that	 it’s
reversible	only	by	a	prolonged	period	of	rest,	one	that	can	last	for	weeks	or	even
months.	 Hence,	 your	 athletic	 success	 depends	 on	 purposely	 avoiding	 pushing
yourself	into	such	a	state.



HOW	TO	PREVENT	OVERTRAINING
This	 book	 examines	 the	 many	 practical	 things	 you	 can	 do	 to	 prevent
overtraining:	 focus	 on	 your	 recovery	 nutrition;	 make	 sleep	 a	 priority;	 find	 a
balance	 between	 training,	 work,	 and	 relationships;	 and	 employ	 recovery
strategies	such	as	wearing	compression	clothing	and	practicing	restorative	yoga.
On	 the	 broadest	 level,	 though,	 simply	 knowing	 your	 goals	 and	 paying	 close
attention	to	your	body	will	help	keep	you	from	overtraining.

Context	is	everything.	Setting	appropriate	goals	and	keeping	the	big	picture
in	mind	 throughout	 the	 season	will	 help	 athletes	 stay	 away	 from	overtraining.
Sport	 performance	 coach	 and	 psychotherapist	 Marvin	 Zauderer	 says	 that
overtraining	 is	 a	 common	 result	 of	 an	 athlete	 setting	 unrealistic	 goals.	 If	 you



have	set	your	goal	so	high	that	it	becomes	all-consuming,	then	you’re	going	to
take	a	hit,	 and	 that	can	easily	move	you	 into	overtraining.	 In	addition,	 anxiety
often	 causes	 athletes	 to	 seek	 to	 exert	 control.	 When	 athletes	 feel	 anxious,
Zauderer	says,	they	turn	to	the	things	they	think	they	can	control—for	example,
the	 volume	 and	 intensity	 of	 their	 training—often	 to	 the	 detriment	 of	 their
recovery.

Carl	Foster,	professor	of	exercise	physiology	at	the	University	of	Wisconsin–
La	Crosse,	agrees	that	the	problem	is	a	need	for	control.	In	his	years	working	at	a
teaching	 hospital,	 he	 says,	 “I’d	 see	 the	 residents,	 tired	 all	 the	 time,	 do
boneheaded	things	that	don’t	have	good	outcomes.	Then	did	they	go	home	and
sleep?	No,	they’d	go	to	the	library	and	read	up	on	the	issues.	Similarly,	if	artistic
performers	 have	 a	 less	 than	 stellar	 performance,	 they	 do	more	 rehearsal.”	 An
accomplishment-oriented	 mindset	 causes	 the	 trouble,	 Foster	 explains.	 “That’s
how	you	get	overtraining	syndrome.	You	say,	‘I’m	out	of	shape,	I	need	to	work
harder,’”	when	you’re	not	out	of	shape	at	all;	you’re	simply	unrested.

Paying	attention	to	your	psychological	and	physiological	states	is	key.	Know
your	 habits,	 know	 your	 stressors,	 and	 know	 your	 goals.	 Beyond	 that	 self-
awareness,	 keep	 careful	 track	 of	 your	 performance	 in	workouts	 and	 races	 and
analyze	it	to	confirm	that	you	are	adapting	as	planned.	A	decline	in	performance
should	 lead	 to	 a	 search	 for	 its	 cause	 and	 to	 a	 focus	 on	 the	 quality	 of	 your
recovery.	Remember,	often	doing	less	is	more	powerful	than	training	more.

In	Chapters	3	and	4,	we’ll	 look	at	ways	to	qualify	and	quantify	the	state	of
your	 recovery.	 Tracking	 metrics	 such	 as	 mood,	 hours	 slept,	 and	 various
physiological	parameters	will	help	you	keep	an	eye	on	the	state	of	your	recovery
and	hence	your	 training.	Such	 attentiveness	will	 keep	you	 from	approaching	 a
state	of	overtraining	as	well	as	help	you	reach	your	peak	potential.

QUICK	TIPS
Overtraining	is	a	serious	condition	from	which	it	can	take	months	to
recover.	Pay	attention	to	the	state	of	your	recovery	so	that	you	don’t
reach	an	overtrained	state.
Taking	a	few	days	off	at	the	first	sign	of	under-recovery	can	yank	you
back	from	the	edge.
The	signs	of	overtraining	can	also	be	symptoms	of	other	medical
conditions;	check	with	your	health	care	provider.
Sometimes	doing	less	is	far	more	powerful	than	doing	more.
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THINK	 ABOUT	 THE	 LAST	 TIME	 you	 felt	 really	 refreshed.	 (Hopefully,	 it’s	 not	 too
distant	a	memory.)	What	adjectives	would	you	use	to	describe	the	feeling?	You
might	 use	 words	 like	 springy,	 peppy,	 or	 on,	 as	 in,	 “I	 felt	 on	 today.”	 The
vocabulary	will	differ	from	athlete	to	athlete,	and	you	shouldn’t	feel	surprised	if
it’s	tough	to	put	words	to	the	feeling	of	recovery.	Since	recovery	is	a	broad	and
somewhat	nebulous	state,	it	can	be	very	hard	to	identify.	Often	it	is	defined	more
by	 its	 absence	 than	 by	 its	 presence.	 While	 there	 are	 some	 ways	 to	 quantify
recovery—and	 we’ll	 look	 at	 them	 in	 Chapter	 4—you	 will	 be	 best	 served	 by
taking	 a	 qualitative	 impression	 of	 your	 state	 of	 recovery.	 This	 is	 an	 important
way	 to	 pick	 up	 on	 early	 warning	 signs	 that	 can’t	 be	 quantified.	 Exercise
physiologist	Stephen	Seiler,	 a	professor	at	 the	University	of	Agder	 in	Norway,
says,	“Perceptual	and	psychological	measures	are	more	useful	for	picking	up	a
tendency	toward	overreaching	states	than	quantitative	measures	like	blood	tests,
heart	rate	variability,	et	cetera.	By	the	time	those	variables	paint	a	clear	picture,
the	athlete	is	often	already	in	trouble.”

Stephen	McGregor	 developed	 the	 running	 Training	 Stress	 Score	 (rTSS)	 in
WKO+	 software,	 a	 method	 of	 quantifying	 recovery	 (see	 Chapter	 4).	 But
McGregor	 sees	measuring	 recovery	 as	 both	 a	 science	 and	 an	 art.	 He	 says,	 “I
think	of	coaching	a	bit	like	medicine.	There’s	a	scientific	aspect	to	medicine,	but
we	still	need	doctors	with	intuition	to	qualitatively	evaluate	the	information.	The



quantitative	tools	give	you	information,	objectivity,	baseline	data,	and	at	the	end
of	the	day	it	comes	back	to	the	intuition.”	Honing	your	intuition	and	assessment
skills	will	help	you	keep	an	accurate	eye	on	your	fatigue	level.

Ultrarunner	Michael	Wardian,	who	 has	 placed	 3rd	 overall	 at	 the	Marathon
des	Sables,	 a	 six-day,	151-mile	 race	 in	 the	Sahara,	 likens	his	 awareness	of	his
recovery	 to	 a	 car	 checkup.	 When	 his	 legs	 feel	 dead,	 that	 reads	 like	 low	 tire
pressure	 and	 is	 a	 sign	 to	 change	 his	 workout	 schedule	 accordingly.	 His	 self-
assessment	 is	 like	 a	 systems	 check:	 “Is	my	 tank	 fueled?	 Is	 the	 engine	 feeling
good?	How	about	the	tires?	What	are	my	gauges	showing?”

For	a	visual	aid	in	this	tracking,	use	a	training	log.	Your	training	log	is	a	tool
to	 help	 you	 calibrate,	 to	 learn	 how	 to	 tune	 in	 to	 your	 body.	After	 a	 period	 of
using	 it	 regularly,	 you	might	 be	 able	 to	work	more	 on	 intuition.	Consider	 this
analogy:	 As	 you	 begin	 endurance	 sports	 training,	 you	 go	 on	 feel,	 working	 at
levels	that	feel	sustainable	for	longer	workouts,	or	pushing	during	shorter	ones.
After	a	few	blow-ups	in	which	you	push	too	hard,	you	learn	about	your	current
limits.	Then	you	might	 begin	 training	with	 a	 heart	 rate	monitor.	Training	with
this	device	reduces	the	guesswork,	removing	the	trial	and	error.	You	get	to	know
when	you	might	push	a	little	more,	or	when	you’re	in	danger	of	being	forced	to
slow	 down.	 Eventually,	 you’ll	 develop	 a	 sense	 of	what	 your	 heart	 rate	 is	 at	 a
given	effort,	and	you	may	ultimately	stop	using	the	monitor	for	some	or	even	all
of	your	workouts.	You’ve	been	calibrated,	and	you’ve	had	your	intuitive	sense	of
effort	 and	 pacing	 confirmed.	 Keeping	 your	 log	 is	 like	 wearing	 that	 heart	 rate
monitor:	It	helps	you	see	the	patterns.	It	gives	you	some	gauges	so	that	you	can
see	into	the	state	of	the	system.	In	time,	you	may	choose	to	operate	more	on	feel.

INVENTORIES	TO	MEASURE	RECOVERY
Various	 inventories	 and	 lists	 have	been	 scientifically	 proven	 to	 track	 recovery.
Professor	Jack	Raglin,	a	 sport	psychologist	at	 Indiana	University,	explains	 that
these	 inventories	 work	 just	 as	 well	 as	 any	 physiological	 measurement	 of
recovery.	 “Whatever	 logical	 or	 theoretically	 compelling	 physiological
assessment	you	 look	at,	 these	correlate	with	psychological	measures,”	he	 says.
“How	you	feel	is	a	reflection	of	what’s	going	on.”

Coaches	and	sports	psychologists	have	noted	that	the	Profile	of	Mood	States
(POMS)	questionnaire	developed	by	Douglas	McNair	and	his	colleagues	(1971,
1992)	 can	 predict	 whether	 an	 athlete	 is	 well	 rested	 or	 overtrained.	 This	 scale



measures	 six	 mood	 states:	 tension,	 depression,	 anger,	 vigor,	 fatigue,	 and
confusion.	Obviously,	one	of	these	things	is	not	like	the	others:	vigor.	In	a	well-
rested	athlete,	 a	graph	of	 the	POMS	profile	will	peak	 for	vigor	while	 showing
lower	 scores	 in	 the	 other	 five	 states.	 It	 is	 called	 the	 “iceberg	 profile,”	 for	 its
jutting	top.	In	an	under-recovered	or	overtrained	athlete,	the	opposite	occurs.

Building	 on	 the	 POMS,	 Michael	 Kellmann	 and	 Wolfgang	 Kallus	 (2001)
developed	a	questionnaire	 to	 track	athletes’	 stress	 and	 recovery,	 the	Recovery-
Stress	Questionnaire	for	Athletes,	or	RESTQ-Sport.	This	72-item	questionnaire
asks	 athletes	 to	 rank	 both	 the	 stress	 they	 are	 experiencing	 and	 how	 recovered
they	 feel.	The	 stress	 questions	 track	markers	 of	 general,	 emotional,	 and	 social
stress	 (conflicts/pressure,	 fatigue,	 lack	 of	 energy,	 and	 physical	 complaints),	 as
well	as	rest	intervals,	halftimes,	and	time-outs;	emotional	exhaustion;	and	injury.
Recovery	 questions	 track	 success;	 social	 and	 physical	 recovery;	 well-being;
sleep	 quality;	 and	 the	 sense	 of	 being	 in	 shape,	 personal	 accomplishment,	 self-
efficacy,	and	self-regulation.

This	thorough	tool,	used	in	national	programs,	is	available	in	book	and	CD-
ROM	format	but	not	online.	If	you	have	access	to	it,	you’ll	find	that	it	gives	an
in-depth	 picture	 of	 the	 state	 of	 your	 recovery.	 Simply	 filling	 out	 the
questionnaire	 may	 prompt	 some	 revelations	 about	 the	 balance	 between	 your
training	stress	and	recovery;	scoring	the	form	and	graphing	the	answers	will	take
you	further.

With	 T.	 Patrick,	 Cal	 Botterill,	 and	 Clare	 Wilson,	 Kellmann	 developed
Recovery-Cue,	 a	 shorter	 questionnaire	 for	 athletes	 designed	 to	 be	 completed
weekly	(Kellmann	et	al.	2002).	Ideally,	athletes	would	take	the	assessment	at	the
same	time	each	week,	so	that	their	answers	are	more	consistent.

Recovery-Cue	 asks	 the	 following	 questions,	 with	 answers	 ranked
numerically	from	0	to	6;	for	your	own	use,	you	might	choose	a	slightly	different
scale.

1. How	much	effort	was	required	to	complete	my	workouts	last	week?
2. How	recovered	did	I	feel	before	my	workouts	last	week?
3. How	successful	was	I	at	rest	and	recovery	activities	this	week?
4. How	well	did	I	recover	physically	last	week?
5. How	satisfied	and	relaxed	was	I	as	I	fell	asleep	in	the	last	week?
6. How	much	fun	did	I	have	last	week?
7. How	convinced	was	I	that	I	could	achieve	my	goals	during	performance

last	week?	(Kellmann	et	al.,	2002)



You	 need	 not	 be	 so	 detailed,	 however,	 to	 get	 an	 accurate	 sense	 of	 your
recovery.	 Tracking	 qualitative	 data	 in	 metrics	 you	 design	 yourself	 can	 be
effective,	too.	Here’s	how.

HOW	TO	TRACK	RECOVERY	YOURSELF
Your	training	log	is	an	invaluable	 tool	 that	shows	trends	over	 time.	It	can	hold
much	 more	 than	 numeric	 details	 on	 the	 miles	 you’ve	 covered	 or	 the	 wattage
you’ve	posted.	Your	log	can	become	a	journal,	a	record	of	your	experiences	day
in	and	day	out,	a	list	of	the	small	moments	that	make	a	life.	Tracking	indicators
of	your	recovery	will	be	invaluable	in	ensuring	you	reach	peak	performance	in
your	key	workouts	and	races.	A	few	days’	notes	won’t	be	of	much	use	 to	you,
but	 after	 you’ve	 accumulated	 data	 over	 a	 few	weeks	 or	months,	 you	will	 see
trends	 emerging.	 Simply	 looking	 at	 your	 training	 log—miles	 and	wattage	 and
time—is	 not	 enough.	 You	 can	 be	 going	 through	 the	 same	 workouts	 but
consistently	 under-recovering	 because	 of	 life	 stresses.	 Your	 sleep	 log	 might
reveal	a	problem	before	your	workout	pacing	does.

Table	3.1	shows	my	athlete	Donnie’s	log	during	the	week	he	was	tapering	for
a	 back-to-back	mountain	 bike/duathlon	 race	 weekend.	 In	 a	 casual	 manner,	 he
notes	his	sleep,	nutrition,	and	the	state	of	his	legs.	This	is	only	one	of	the	many
ways	in	which	you	might	track	the	quality	of	your	recovery.

The	means	of	tracking	is	up	to	you.	If	you	prefer	to	work	with	a	paper	log,
you	might	create	a	section	in	each	day’s	listing	where	you	rate	these	metrics.	Or,
periodically,	take	a	pair	of	highlighters	and	work	your	way	through	your	recent
workout	notes.	Use	one	 color—green,	 say—to	highlight	 all	 the	positive	words
you	use,	such	as	strong,	good,	nailed	it,	excited.	Another	color—safety	orange,
perhaps—can	highlight	any	negative	terms,	such	as	tired,	sluggish,	dead	legs,	or
bad.	A	glance	at	the	color	patterns	will	give	you	useful	insights	into	trends.





If	you	are	handy	with	Excel	or	other	spreadsheets,	you	can	create	your	own
training	log.	You	can	program	a	formula	so	that	your	spreadsheet	automatically
computes	 your	 average	 metrics	 for	 the	 week,	 month,	 and	 year,	 such	 as	 the
average	hours	slept	per	night,	the	rating	you	apply	to	stress,	or	your	enjoyability
score.

If	you	prefer	an	online	log,	you	may	be	able	to	find	metrics	on	hand	that	will
help	you	measure	the	quality	of	your	recovery.	Workout	Log	(workoutlog.com),
for	example,	has	a	Health	Log	feature	with	fields	where	you	can	record	waking
heart	rate	and	weight	and	measure	sleep,	fatigue,	soreness,	and	stress	on	a	1-to-5
scale.	 Training	 Peaks	 (trainingpeaks.com)	 has	 numeric	 fields	 to	 track	 weight,
hours	of	sleep,	soreness,	fatigue,	and	sleep	quality.

A	sliding	scale	ranks	soreness,	fatigue,	and	stress	from	“None”	to	“Extreme”
and	sleep	quality	and	overall	health	 from	“Worst”	 to	“Best,”	both	on	a	5-point
scale.	Training	Peaks	 allows	you	 to	graph	your	daily	metrics	by	plotting	 them
against	each	other:	that	is,	you	can	see	your	fatigue	and	sleep	quality	on	the	same
graph.

Exactly	how	you	track	the	factors	that	affect	your	recovery	is	less	important
than	consistency	in	tracking.

Recovery	Metrics	to	Note
Here	are	some	ideas	of	metrics	to	note.	Some	may	work	for	you,	others	may	not;
what’s	important	is	consistent	data	collection	so	you	can	see	trends	emerge.

How’s	It	Going?
In	general,	how	is	your	training	going?	If	the	answer	isn’t	an	enthusiastic,	honest
“Great!”	drill	 deeper.	Are	you	 in	 an	 intentional	 state	of	overreaching,	working
for	a	fitness	breakthrough?	How	is	that	working	out	for	you?	Or	are	you	simply
pushing	 too	 hard?	Are	 you	 having	 one	 or	more	 failed	workouts	 each	week—
workouts	in	which	you	can’t	make	your	target	numbers,	everything	is	off,	or	you
blow	up	before	you	finish?	Gordo	Byrn,	endurance	coach	and	coauthor	of	Going
Long,	 says	 that	 even	 though	 an	 occasional	 bad	 day	 is	 to	 be	 expected,	 “If	 you
have	more	 than	 one	 failed	workout	 a	week,	 you	 need	 to	 back	 off.	One	 day	 a
week	is	OK,	but	two	is	a	sign.”

Performance
Beyond	 the	 general	 perspective	 on	 how	 things	 are	 going,	 consider	 your
performance	 in	 workouts.	 You	 should	 have	 target	 paces	 to	 hit	 for	 various

http://workoutlog.com
http://www.trainingpeaks.com


distances	 in	 your	workouts:	 Are	 you	 hitting	 the	 targets?	Do	 they	 feel	 easy	 or
tough	to	achieve?	Comparing	this	effort	to	performance	will	give	you	a	sense	of
how	your	training	plan	is	working	and	whether	you	have	sufficient	recovery.

Body	Quality
How	do	your	muscles	and	lungs	feel?	Buoyant	and	clear?	Heavy	and	congested?
In	 his	 research,	 sport	 psychologist	 Jack	 Raglin	 uses	 a	 scale	 from	 1	 to	 7	 to
describe	the	feeling	of	heaviness	in	limbs.	“Swimmers	feel	like	they’re	sinking
in	the	water,”	he	says;	“runners	have	heavy	legs.	Come	up	with	your	own	scale,
and	when	you	see	a	jump,	that’s	when	something	is	going	on.”

Mood
Mood	fluctuations	are	a	normal	part	of	being	human,	but	pay	attention	to	your
mood	state.	Big	swings	between	good	and	bad	moods	should	be	noted,	and	any
prolonged	negative	mood—be	it	tension,	sadness,	anger,	depression,	anxiety,	or
any	other	malaise—should	be	a	red	flag.	When	such	moods	persist,	check	your
training	and	consider	taking	time	off	for	recovery.

Sleeping
You	can	 track	both	 the	 amount	 of	 sleep	you	get—a	quantifiable	 number—and
the	quality	of	your	sleep.	You	might	also	note	the	extent	of	your	dreaming.	Do
you	 awaken	 with	 memories	 of	 vivid	 dreams?	 If	 so,	 what	 are	 their	 common
themes?

While	 it’s	normal	 to	have	a	 few	nights	where	 it’s	 tough	 to	 fall	asleep	or	 to
stay	asleep,	a	regular	pattern	of	subpar	sleep	is	a	warning	sign.	See	Chapter	8	for
ways	to	improve	the	quality	of	your	sleep.

External	Stress
What	kind	of	 pressures	 are	you	 currently	under?	Big	deadline	 at	work?	 In	 the
midst	 of	 writing	 a	 dissertation?	 About	 to	 get	 married	 or	 undergo	 some	 other
major	 life-changing	 event?	 These	 pressures	will	 affect	 your	 training	 and	 your
recovery,	and	they	should	be	tracked.

Internal	Stress
Internal	 stress	 is	 the	 pressure	 you	 put	 on	 yourself.	 It	 could	 be	 performance
pressure,	but	it	could	also	be	pressure	to	succeed	at	work,	to	take	care	of	a	family
member,	 to	 balance	 everything	 without	 showing	 strain.	 We	 all	 have	 internal



stress.	Sometimes	simply	making	a	note	of	it	helps	alleviate	the	problem.	More
about	stress	reduction	appears	in	Chapter	7.

Menstrual	Cycle
Women	 should	 track	 their	 menstrual	 cycles,	 which	 can	 give	 insight	 into	 an
athlete’s	 state	 of	 recovery.	 A	 few	 missed	 periods	 or	 complete	 amenorrhea
(absence	of	 the	period)	are	common	indicators	of	overtraining.	Female	athletes
can	track	their	menstrual	cycles	in	their	training	logs,	noting	the	day	the	menses
start,	any	abnormalities	 in	 flow	or	cramping,	and	duration.	A	change	 in	any	of
these	factors	may	be	evidence	of	under-recovery.	As	trends	emerge,	 the	athlete
or	her	coach	might	adjust	training	cycles	so	that	rest	weeks	correspond	with	the
week	 of	 the	 athlete’s	 period,	 or	 the	week	 just	 before.	Once	 again,	 individuals
must	 experiment	 to	 determine	 their	 individually	 appropriate	 combination	 of
work	and	recovery.

Other	Metrics
There	may	be	other	metrics	you’d	like	to	track.	For	example,	one	of	my	athletes
who	suffers	from	migraines	has	appropriated	the	sleep	metric	in	Training	Peaks
to	 track	 her	 migraine	 symptoms.	 If	 you	 have	 a	 cyclical	 work	 schedule—for
example,	a	biweekly	payroll	day	that	keeps	you	very	busy—it	could	be	noted	in
your	log,	too.

Enjoyment
In	 his	 2010	 book	 Run:	 The	 Mind-Body	 Method	 of	 Running	 by	 Feel,	 Matt
Fitzgerald	 suggests	 tracking	 your	 enjoyment	 of	 each	 workout.	 Studies	 have
shown	 that	 a	 lack	 of	 excitement	 for	 training	 can	 be	 one	 of	 the	 first	 signs	 of
overtraining.	 Fitzgerald’s	 system	 assigns	 a	 simple	 rating	 of	 1	 to	 3	 to	 your
enjoyment	of	 the	workout,	with	1	meaning	 it	was	on	 the	whole	unenjoyable,	2
meaning	 it	was	so-so,	and	3	meaning	 it	was	an	enjoyable	experience.	You	can
tally	 these	 points	 and	 divide	 them	 by	 the	 number	 of	 workouts	 to	 generate	 an
enjoyability	average	for	each	week,	month,	and	season.	This	is	one	example	of
how	a	simple	metric	gains	power	by	being	tracked	over	time.

PARTNER	POWER
In	addition	to	self-assessment,	you	can	rely	on	those	around	you	to	let	you	know



when	you	are	pushing	too	much.	If	you	have	a	coach,	he	or	she	should	check	in
with	you	regularly	 to	see	how	you’re	handling	the	workload.	Matt	Dixon,	who
coaches	champion	triathlete	Chris	Lieto,	says	he	not	only	relies	on	his	athletes’
subjective	 self-assessments	 but	 also	 looks	 at	 the	 athletes	 themselves.	 Some
details	 he	 notes	 are	 the	 vibrancy	 of	 an	 athlete’s	 skin,	 attitude,	 and	 any
moodiness.	Even	seemingly	minor	details,	when	added	up,	paint	a	picture	of	an
athlete’s	recovery	that	an	intuitive	coach	can	evaluate.	Stephen	Seiler	says,	“One
of	 the	 best	 ways	 for	 a	 coach	 to	 monitor	 athletes	 is	 just	 to	 observe	 their
communication	and	personality.	This	is	very	low	tech,	and	as	a	sport	scientist,	I
wish	the	answer	was	some	cool	physiological	measurement	that	only	folks	with
PhDs	could	do,	but	that	is	not	the	case.”

If	 you’re	 coached	 online,	 pay	 extra	 attention	 to	 communication	 with	 your
coach.	Don’t	hold	back	for	fear	of	sounding	like	a	whiner.	Honest	evaluation	of
your	 fatigue	 level	 is	 critically	 important	 to	 your	 training.	 Without	 full
information	 on	 how	 your	 body	 is	 absorbing	 and	 adjusting	 to	 the	 prescribed
workouts,	a	coach	cannot	design	an	intelligent	progression	toward	your	goals.	At
best,	you’ll	fall	shy	of	your	potential	if	you	are	not	fully	recovered;	at	worst,	you
might	be	heading	for	injury	or	overtraining.

While	 well-known	 endurance	 sport	 coach	 Joe	 Friel’s	 business	 is	 based
online,	he	regularly	monitors	his	athletes’	training.	He	describes	his	process:

I	have	[athletes]	tell	me	how	they	feel	in	workouts.	If	they	don’t,	then	I
send	an	e-mail	asking	about	that.	I	 talk	with	them	once	a	week	to	hear
how	enthusiastic,	 tired,	 stressed,	happy,	 sad,	or	excited	 they	are.	 I	 also
teach	them	what	to	look	for	and	always	encourage	them	in	the	training
plan	to	cut	back	on	a	given	workout	if	they	don’t	feel	like	working	hard
or	 long.	When	 they	 do	 reduce	 the	 workload,	 I	 praise	 them	 for	 being
smart	enough	to	make	a	good	decision.	But	they	never	have	permission
to	unilaterally	make	the	workout	harder.

Coach	Mike	Ricci	 finds	 that	online	work	can	make	 the	coach’s	assessment
tougher.	“One	of	the	best	thing	about	coaching	athletes	in	person	is	being	able	to
see	 them,”	 he	 says.	 “Seeing	 how	 their	 body	 language	 is,	 how	 their	 form	 is,
energy	level,	and	even	just	to	look	into	their	eyes	to	gauge	the	state	of	fatigue.”

If	 you	 don’t	meet	with	 a	 coach	 in	 person	 or	 speak	with	 one	 regularly,	 ask
your	friends	and	family	members	to	keep	an	eye	on	you.	They	can	let	you	know
if	they	notice	a	shift	in	your	appearance,	mood,	or	mental	acuity.	Byrn	calls	this



a	 “reality	 check”	 from	 someone	 who	 knows	 you	 well—a	 wife,	 husband,
boyfriend,	 girlfriend,	 training	 buddy,	 or	 friend.	 “It	 may	 be	 apparent	 to	 those
people	before	it	is	to	the	athlete,”	he	says.

QUICK	TIPS
Tracking	your	mood,	sleep	quality,	and	other	metrics	gives	you	insight
into	the	state	of	your	recovery.
A	coach,	spouse,	or	close	friend	will	have	valuable	insight	into	how	well
you	are	handling	your	training	load.	Listen.
If	you	feel	things	coming	off	the	rails,	adjust	your	training	for	a	few	days
and	reassess.

ADJUSTING	TRAINING	BASED	ON	THESE
MEASUREMENTS
If	you	discern	that	you	are	not	recovering	as	planned,	back	off.	It	could	mean	a
number	of	different	things.	Sometimes,	taking	a	few	days	or	a	week	of	complete
rest	is	the	best	plan.	That	means	no	workouts	at	all;	in	fact,	it	may	even	be	best
to	take	a	complete	time-out	from	even	thinking	about	training.	(Naturally,	this	is
easier	said	than	done.)

Other	 times,	 you	might	 follow	 the	 same	 cycle	 of	 your	workouts—keeping
swim/bike	days	as	 swim/bike	days,	 for	example—but	eliminate	 intensity.	Thus
your	body	and	mind	have	the	routine	of	enjoying	your	daily	activity,	but	without
any	additional	stress.	Leave	out	your	main	sets	and	intervals;	the	entire	workout
should	be	done	at	the	same	easy	intensity	you	use	for	warm-up	and	cooldown.

After	a	week	of	lighter	workouts	or	no	workouts,	reassess	your	metrics.	Has
your	 sleep	 improved?	 Your	 mood?	 Did	 you	 enjoy	 these	 lighter	 workouts?
Depending	on	your	answers,	another	few	days	or	another	week	of	intensity-free
workouts	might	be	in	order.	If	you	feel	ready	to	resume	harder	work,	slide	back
into	 it	 gently,	 keeping	 a	 close	 eye	 on	 your	 mood	 and	 your	 other	 metrics	 to
determine	whether	you	are	sufficiently	recovered	or	need	a	little	longer.
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MUCH	OF	RECOVERY	 is	qualitative	and	can’t	easily	be	measured,	and	qualitative
predictors	often	identify	a	problem	in	recovery	before	it	can	be	quantified.	But
there	are	 some	ways	 to	quantify	 recovery,	 as	we	examine	 in	 this	 chapter.	Like
any	training	technology,	these	are	tools	to	help	you	get	to	know	your	body	and
its	needs.	The	tools	give	you	a	window	of	insight,	but	you	must	ultimately	make
a	decision	by	weighing	both	quantitative	and	qualitative	input.

Many	of	these	tools	measure	recovery	indirectly,	by	quantifying	its	absence.
For	example,	a	rise	in	resting	heart	rate	(RHR)	or	a	high	Training	Stress	Score	in
Training	 Peaks,	 described	 below,	 indicates	 stress	 on	 the	 body	 rather	 than
recovery.	Many	of	these	tests	suggest	overreaching	or	the	onset	of	overtraining.
Focusing	on	adequate	recovery	using	the	tools	and	techniques	outlined	in	Part	2
may	eventually	help	you	avoid	the	need	for	such	testing	entirely.

The	 tools	 described	 here	 grow	 progressively	more	 complicated,	 and	 some
require	comfort	with	math	and	technology.	If	they	confuse	you,	they	may	not	be
right	for	you.	You	will	do	just	fine	with	a	qualitative	impression	of	your	recovery
and	an	emphasis	on	training	smart,	increasing	sleep,	reducing	stress,	and	eating
well.	If	you’d	like	to	try	some	of	the	more	complicated	methods,	you’ll	probably
find	they	confirm	what	you	already	suspected	about	the	state	of	your	recovery.



LABORATORY	TESTS
One	way	athletes	can	quantify	their	recovery	is	to	undergo	periodic	blood	lactate
testing.	Most	 sports	 performance	 laboratories,	many	 fitness	 centers,	 and	 some
coaches	offer	 it.	Such	 testing	 is	useful	 for	establishing	 training	zones	based	on
pace	or	heart	rate,	so	that	athletes	can	use	these	parameters	in	workouts	targeting
specific	 energy	 systems.	 But	 blood	 lactate	 can	 also	 indicate	 the	 onset	 of
overtraining.	A	1993	study	showed	that	when	an	athlete	begins	 to	overreach,	a
blood	 lactate	 test	will	 show	 lower	 levels	 of	 lactate	 concentration	 compared	 to
ratings	 of	 perceived	 exertion.	That	 is,	work	 begins	 to	 feel	more	 taxing	 than	 it
measures	physiologically.

When	 overtraining	 syndrome	 is	 suspected,	 a	 doctor	 may	 order	 more
sophisticated	 tests,	 including	 an	 assessment	 of	 mitochondria	 function	 and
various	hormonal	tests	to	check	levels	of	cortisol	and	human	growth	hormone	as
well	 as	 the	 state	 of	 the	 adrenal	 glands.	 These	 tests	 require	 direct	 medical
supervision	and	do	not	measure	day-to-day	recovery.	Instead,	they	are	deployed
in	cases	of	severe	under-recovery.

Athletes	at	the	U.S.	Olympic	Training	Centers	and	other	elite	facilities	have
the	 luxury	 of	 having	 blood	work	 done	 to	 assess	 their	 adaptation.	Coaches	 can
look	for	various	 indicators,	such	as	 iron	levels,	 that	show	whether	an	athlete	 is
recovering	 from	 training	 stresses.	But	 such	 testing	 is	 out	 of	 the	 reach	 of	most
athletes.	 Luckily,	 the	 average	 athlete	 can	 quantify	 recovery	 through	 various
home	tests.

HOME	TESTS
Each	of	 these	home	 tests	 is	 fairly	straightforward,	but	 they	grow	progressively
more	detailed.	Most	 important	 for	your	quantification	of	 recovery	 is	consistent
measurement,	regardless	of	the	test	you	are	using.

Resting	Heart	Rate
One	simple	test	to	measure	recovery	is	by	tracking	your	resting	heart	rate.	This
can	be	done	every	morning	before	rising,	provided	that	conditions	are	the	same.
Such	a	test	presumes	that	you	have	awoken	without	a	harsh	alarm	sound,	which
could	 cause	 a	 stress	 reaction	 and	 skew	 the	 results.	 The	 heart	 rate	 can	 be
measured	with	a	manual	count,	with	a	finger-clamp	pulse	reader	(sold	as	pulse
oximeters	 at	medical-supply	 stores),	 or	with	 a	 heart	 rate	monitor.	 In	 the	 latter



case,	 rest	a	 few	minutes	after	donning	 the	monitor	strap	so	your	heart	 rate	can
return	to	stasis.	Alternatively,	at	some	established	point	in	the	day	well	separated
from	exercise,	lie	down	for	a	few	minutes,	then	measure	your	resting	heart	rate.

Note	 this	 number	 in	 your	 training	 log.	After	 tracking	 your	 heart	 rate	 for	 a
week	or	more,	an	average	resting	heart	rate	should	become	apparent.	If	a	day’s
measurement	 is	5	 to	10	beats	higher	 than	usual,	 it	 could	be	a	 sign	of	 elevated
stress,	either	through	training	or	because	of	an	impending	infection;	more	rest	or
an	easy	day	of	workouts	is	in	order.	Some	coaches	recommend	switching	to	an
easy	workout	with	 a	 5-beat	 spike	 in	 RHR,	 and	 dropping	 the	workout	 entirely
with	 a	 10-beat	 spike.	Depending	on	your	 personal	 resting	heart	 rate,	 however,
these	numbers	can	carry	more	or	less	meaning.	If	you	have	a	resting	heart	rate	of
35,	for	example,	5	beats	 is	a	more	significant	change	than	if	your	resting	heart
rate	 is	 70.	 Time	will	 give	 you	 a	 sense	 of	what	 change	 in	 resting	 heart	 rate	 is
acceptable.	 Remember	 that	 your	 heart	 rate	 will	 be	 affected	 by	 a	 number	 of
factors,	 from	 the	state	of	your	 training	and	 recovery	 to	your	mood,	 the	quality
and	 duration	 of	 your	 sleep,	 the	 strength	 of	 your	 immune	 system,	 and	 your
nutritional	status.	While	these	latter	factors	have	an	effect	on	your	recovery,	they
may	be	related	to	other	things	happening	in	your	life,	so	you	must	look	at	resting
heart	rate	as	one	part	of	a	bigger	picture.

Orthostatic	Heart	Rate	Test
The	orthostatic	 (standing	upright)	heart	 rate	 test	developed	by	Finnish	exercise
physiologist	 Heikki	 Rusko	 compares	 the	 resting	 heart	 rate	 with	 the	 heart	 rate
after	 a	 shift	 in	 position	 and	 the	 subsequent	 ambient	 heart	 rate	 standing.	 To
perform	 the	 test,	 lie	 down	 while	 wearing	 your	 heart	 rate	 monitor	 (or	 a	 pulse
reader	such	as	the	Restwise	finger	clamp,	described	below).	After	a	few	minutes
of	rest,	you’ll	see	your	heart	rate	stabilize.	Time	2	minutes	here	as	you	recline,
then	 stand	 up	 and	 note	 your	 heart	 rate	 at	 15	 seconds,	 90	 seconds,	 and	 120
seconds	after	standing.	If	your	monitor	gives	an	average	heart	rate	for	the	period
between	90	and	120	seconds	after	standing,	all	the	better.	Note	these	numbers	in
your	log.

Figure	4.1	illustrates	the	curve	of	your	heart	rate	after	you	make	the	switch	to
standing.	 You	will	 see	 that	 your	 heart	 rate	 spikes	 about	 15	 seconds	 after	 you
have	made	the	shift	from	reclining	to	standing	and	then	levels	off.	Rusko	found
that	athletes	who	are	on	the	verge	of	overtraining	exhibit	a	higher	average	heart
rate	than	normal	in	the	period	between	90	and	120	seconds	after	standing,	which
is	evidence	of	strain	on	 the	sympathetic	nervous	system.	This	higher	heart	 rate



indicates	that	a	stress	load	has	been	added	to	the	body	beyond	its	ability	to	adapt.
As	with	 resting	heart	 rate,	 this	 test	 is	most	effective	when	performed	regularly
over	time.	You	might	want	to	include	this	test	daily	or	weekly.	Aim	to	create	the
same	circumstances	each	time:	Measure	at	the	same	time	of	day	and	on	the	same
day	of	each	training	microcycle.

Heart	Rate	Variability
Heart	 rate	 variability	 (HRV)	 refers	 to	 the	 difference	 in	 the	 time	 between
individual	 heartbeats.	When	 your	 heart	 is	 beating	 at	 60	 beats	 per	 minute,	 the
time	 between	 individual	 beats	 isn’t	 necessarily	 one	 second.	 Rather,	 the	 space
between	 beats	 can	 change	 from	0.89	 seconds	 to	 1.23	 seconds	 and	 so	 on.	This
variability	is	a	positive	thing:	It	shows	that	the	parasympathetic	nervous	system
is	in	control	and	that	the	body	is	under	a	relatively	light	load	of	stress.	When	the
beats	come	more	regularly	and	with	less	variability,	the	system	is	under	stress.	In
fact,	 low	heart	 rate	variability	 is	often	a	precursor	 to	a	cardiac	event	such	as	a
heart	attack.	But	this	stress	can	also	come	from	exercise,	so	HRV	is	not	relevant
during	exercise.	Instead,	it’s	measured	at	rest,	to	determine	how	ready	the	heart
is	to	adjust	to	the	body’s	needs	moment	to	moment.



Heart	 rate	variability	can	 thus	be	a	good	 indicator	of	 recovery.	The	greater
the	 variability,	 the	 more	 recovered	 the	 athlete.	 Measuring	 HRV	 requires	 a
sensitive	 heart	 rate	 monitor	 that	 can	 measure	 and	 record	 each	 individual
heartbeat,	rather	than	simply	sampling	them	at	5-or	10-second	intervals.	Called
the	R-R	measurement,	 it	 calculates	 the	peak	of	 each	R	wave	 and	 analyzes	 the
space	between	the	peak	of	one	beat	and	the	peak	of	the	subsequent	one.	Top-end
heart	rate	monitors	(costing	$350–$450)	from	Polar	and	Suunto	incorporate	this
measurement.	Polar’s	RS-800	series,	which	includes	run-,	bike-,	and	multisport-
specific	 models,	 displays	 the	 R-R	measurement,	 calling	 it	 a	 “relaxation	 rate.”
Polar	monitors	also	use	HRV	as	part	of	a	“relaxation	test,”	a	simple	test	similar
to	 Rusko’s	 orthostatic	 heart	 rate	 test	 that	 incorporates	 heart	 rate	 variability	 to
provide	 further	 insight	 into	 system	 stresses.	 The	Running	 Index	 feature	 of	 the
Polar	 watches	 combines	 HRV	with	 other	 data	 to	 give	 an	 estimate	 of	 running
efficiency	on	a	given	day.	Many	of	Suunto’s	monitors	record	R-R,	although	not
all	 display	 it.	 Instead	 of	 showing	R-R,	 the	 lower-cost	models	 use	 it	 as	 part	 of
their	 Training	 Effect	 measurement	 (described	 below),	 while	 the	 upper-end
monitors	 can	 record	 R-R	 measurements	 for	 analysis	 using	 Suunto’s	 Training
Manager	software.	 If	you	have	 the	budget	for	one	of	 the	high-priced	monitors,
you	will	 find	 them	 useful	 for	 quantifying	 and	monitoring	 your	 recovery	 from
hard	training	sessions.

Know,	however,	that	like	resting	heart	rate,	heart	rate	variability	can	change
for	a	number	of	reasons,	and	the	state	of	your	recovery	is	only	one	of	them.

Excess	Postexercise	Oxygen	Consumption
Excess	 postexercise	 oxygen	 consumption	 (EPOC)	 occurs	 in	 the	 period
immediately	after	exercise,	when	the	body	takes	in	extra	oxygen—in	excess	of
that	used	by	the	metabolism	at	rest—to	compensate	for	the	effect	of	the	exercise
and	to	bring	the	system	back	into	homeostasis.	As	such,	it	predicts	the	amount	of
stress	that	a	workout	has	placed	on	the	body.	EPOC	can	be	measured	in	a	lab	by
examining	 an	 athlete’s	 gaseous	 intake	 and	 output	 with	 a	 mask,	 but	 that	 is
obviously	inconvenient	for	daily	use.	Using	the	R-R	feature	to	record	heart	rate
variability	 and	 combining	 that	 score	 with	 the	 information	 about	 duration	 and
intensity	 provided	 by	 a	 heart	 rate	 monitor,	 some	 Suunto	models	 of	 heart	 rate
monitors	 estimate	 the	 amount	 of	 EPOC	 associated	 with	 a	 given	 workout	 and
therefore	 suggest	 the	 amount	 of	 recovery	 that	 should	 be	 taken	 afterward.	 The
watches	display	this	in	real	time	as	Training	Effect,	using	a	number	from	1	to	5
to	indicate	how	stressful	the	workout	is	on	the	body,	with	1	registering	very	little



stress	 (and	 therefore	 generating	 no	 positive	 adaptation)	 and	 5	 indicating	 an
extremely	 stressful	 workout.	 (The	 Training	 Effect	 scale	 comes	 from	 Kenneth
Cooper’s	 1970	 book	The	New	Aerobics,	 in	which	Cooper	 suggested	workouts
should	come	from	across	these	categories.)	Suunto’s	t6	models	can	then	upload
the	data	to	a	computer	for	further	analysis.

An	 athlete	 using	 one	 of	 these	 monitors	 can	 compare	 the	 data	 from	 the
monitor	to	his	or	her	own	sense	of	perceived	exertion.	When	the	Training	Effect
is	high	and	in	line	with	perceived	exertion,	the	stress	from	the	workout	indicates
that	attention	should	be	paid	to	recovery.	A	disconnect	between	Training	Effect
and	perceived	exertion,	in	which	Training	Effect	is	low	but	exertion	feels	high,
can	 indicate	 a	 need	 for	 more	 recovery	 before	 performing	 another	 intense
workout.	A	 correlated	 low	Training	Effect	 and	 low	perceived	 exertion	 suggest
that	the	athlete	should	increase	intensity	to	encourage	positive	adaptation.

Foster’s	Modified	Rating	of	Perceived	Exertion
Carl	Foster,	an	exercise	physiologist	at	the	University	of	Wisconsin–La	Crosse,
developed	a	method	to	quantify	training	load	based	on	the	Rating	of	Perceived
Exertion	scale	created	by	Gunnar	Borg.	While	the	Borg	scale	rates	the	effort	one
perceives	to	be	giving	at	the	moment	on	a	scale	from	6	to	20	(numbers	selected
to	correspond	roughly	 to	heart	 rates	of	60	and	200),	Foster’s	scale	applies	 that
same	metric	to	the	entire	workout,	using	a	scale	modified	to	go	from	0	to	10.

To	use	the	system,	assign	a	number	from	0	to	10	to	rate	the	intensity	of	your
workout,	with	0	being	no	effort	and	10	a	maximal	effort.	(Foster	advises	waiting
about	30	minutes	before	rating	your	workout.)	Then	multiply	that	number	by	the
number	 of	minutes	 the	workout	 lasted.	 For	 example,	 a	 two-hour-long	 run	 that
felt	like	a	3,	a	pretty	moderate	effort,	would	rate	360	training	load	units	for	the
session	(120	×	3).	A	short,	hard	bike	ride	with	several	all-out	efforts	might	last
45	 minutes	 but	 rate	 a	 9,	 yielding	 405	 units	 (45	 ×	 9).	 You	 can	 even	 quantify
nonaerobic	 workouts	 in	 the	 same	way.	 A	weight	 lifting	 session	might	 last	 50
minutes	with	 an	 intensity	 of	 6:	 50	×	 6	=	 300;	 a	 yoga	workshop	might	 be	 180
minutes	with	an	intensity	of	4:	180	×	4	=	720.

These	calculations	are	easy	to	make,	and	they	involve	your	own	perception
of	how	hard	the	workout	was,	thus	taking	into	account	the	other	stressors	you’re
under.	 Foster	 says	 that	 even	 though	 his	 approach	 is	 not	 as	 exact	 as	 E.	 W.
Banister’s	 training	 impulse	 system	 (TRIMP),	 described	below,	 it’s	 simpler:	 “If
you	missed	 a	 night’s	 sleep	 last	 night	 because	 your	 kids	weren’t	 sleeping,	 that
integrates	 the	other	 things	going	on	 in	your	 life.	 If	you	didn’t	get	a	good	meal



and	your	legs	are	glycogen	depleted,	it’s	going	to	show	up.”
Once	you’ve	accumulated	data	over	several	days,	some	simple	analysis	can

give	 you	 fascinating	 insights	 by	 looking	 at	 the	 monotony	 of	 your	 training—
whether	 or	 not	 there	 is	 variety	 in	 your	 training	 load.	 Training	 monotony	 is
correlated	with	overtraining,	 and	 carrying	 a	 load	 above	 the	 average	 amount	 of
strain	the	athlete	is	accustomed	to	often	leads	to	illness.	Monitoring	the	variation
across	 the	 week	 can	 allow	 an	 athlete	 to	 carry	 a	 higher	 load	 of	 strain	 without
becoming	 ill	 or	 overtrained,	 as	 “multiple	 ‘easy’	 days	 within	 each	 week	 may
allow	 a	 given	 training	 load	 to	 be	 accomplished	 with	 comparatively	 fewer
negative	outcomes”	(Foster	1998:	1167).	Foster	explains	that	the	training	load	of
4,000	units	per	week,	which	is	about	what	many	elites	are	carrying—four	hard
days	per	week,	interspersed	with	two	easy	days	and	an	off	day—greatly	reduces
training	strain	compared	to	six	hard	days	and	one	off	day.

You	can	calculate	the	standard	deviation	(the	nearness	to	the	mean)	of	your
daily	training	load	using	an	online	calculator	(or	longhand,	if	you’re	statistically
minded).	To	figure	the	monotony	of	your	training	load,	divide	the	daily	average
by	 the	 standard	 deviation.	 To	 determine	 your	 weekly	 load,	 multiply	 the	 daily
average	by	seven.	(Log	a	zero	for	a	full	rest	day	with	no	workouts,	as	that	will
affect	 your	 standard	 deviation.)	 Finally,	 to	 calculate	 your	 strain,	multiply	 your
weekly	load	by	the	monotony	of	the	week.	Tracking	this	number	across	time	will
demonstrate	 to	 you	 your	 personal	 threshold	 for	 strain,	 and	when	 you	 cross	 it,
you’ll	 be	 in	 the	 red	 zone,	 starting	 to	 exhibit	 less	 recovery	 and	 in	 danger	 of
overtraining.

While	this	sounds	complicated,	if	you’re	handy	with	a	spreadsheet,	you	can
create	an	easy	way	to	track	your	load,	monotony,	and	training	strain.	Tables	4.1
and	4.2	show	two	training	weeks.	In	Table	4.1,	I’ve	tallied	the	training	load	of	a
week	I	logged	in	October	2009.	In	Table	4.2,	I’ve	outlined	a	highly	monotonous
(and	 hard!)	 training	 week	 for	 comparison’s	 sake.	While	 this	 is	 a	 hypothetical
week,	 it’s	 representative	of	many	athletes’	 reality.	You’ll	see	 that	 the	 total	 load
between	 the	 two	 is	 virtually	 identical—my	week	 rated	 2,065,	 while	 the	 other
week	rates	2,080.	But	notice	the	difference	in	the	standard	deviation	of	the	daily
load,	which	has	 a	 huge	 effect	 on	 the	monotony	of	 the	weeks.	My	week	had	 a
monotony	number	of	1.5,	while	the	run-hard-every-day	week	rated	more	than	28
times	 higher,	 at	 42.4.	And	while	 I	 carried	 a	 training	 strain	 of	 3,097,	 our	 poor
runner’s	 strain	 rates	 88,251.	 The	 implication	 is	 obvious:	 It	 is	 much	 more
stressful	to	go	hard	each	day	than	to	alternate	hard	and	easy	workouts.

For	a	more	detailed	explanation	of	the	system,	see	Dr.	Tim	Noakes’s	Lore	of



Running.



SOFTWARE	FOR	MEASURING	RECOVERY

TRIMP	and	RaceDay
By	quantifying	the	training	load,	athletes	can	track	the	amount	of	stress	put	on
their	bodies	and	match	their	recovery	to	meet	the	workload.	One	way	to	do	so	is
kinesiologist	 E.	 W.	 Banister’s	 training	 impulse	 (TRIMP)	 system,	 which
measures	training	dosage	as	duration	times	delta	heart	rate	ratio,	where	the	delta
heart	 rate	 ratio	 equals	 the	 average	 heart	 rate	 during	 exercise,	 minus	 RHR,
divided	by	the	athlete’s	maximum	heart	rate,	minus	RHR:

TRIMP	 can	 then	 be	 tracked	 in	 a	 spreadsheet	 or	 in	 the	 TRIMP	 software
available	for	sale.	Philip	Skiba’s	RaceDay	software	fills	a	similar	need:	tracking



the	stress	put	on	an	athlete’s	body	and	predicting	whether	more	or	less	should	be
added	to	target	peak	performance	in	a	certain	week.

WKO+
Assessment	of	training	load	(and	thus	the	need	for	recovery)	is	robustly	covered
by	 WKO+,	 a	 proprietary	 desktop	 software	 application	 that	 is	 linked	 to	 the
Training	 Peaks	 website	 and	 has	 recently	 been	 added	 to	 the	 Training	 Peaks
interface	itself.	WKO+	tracks	the	effect	of	 training	metrics	on	the	performance
of	 endurance	 athletes	 and	 allows	 athletes	 and	 their	 coaches	 to	 manipulate
training	based	on	a	quantifiable	amount	of	stress	put	on	the	body.	Based	on	input
from	power-and	pace-measuring	devices	 such	as	power	meters	 and	 speed-and-
distance	 watches,	 WKO+	 software	 assigns	 a	 few	 numeric	 values	 to	 each
workout,	including	Intensity	Factor	(IF)	and	Training	Stress	Score	(TSS).	It	then
combines	 these	 numbers	 with	 data	 over	 time	 to	measure	 an	 athlete’s	 Chronic
Training	 Load	 (CTL)	 and	Acute	 Training	 Load	 (ATL)—or,	 as	 Training	 Peaks
says,	an	athlete’s	fitness	and	freshness.

To	 use	 the	 training	 stress	 measurements,	 an	 athlete	 needs	 access	 to
technology	 and	 energy	 for	 field	 testing,	 as	 well	 as	 a	 power	 meter	 for	 bike
workouts	and	a	pace-sensing	watch	(such	as	a	GPS-enabled	watch)	for	running.
Alternatively,	 athletes	 can	 estimate	 the	 effect	 of	 a	 given	workout	 and	 enter	 its
stress	manually.	For	uploaded	data,	Dr.	Andrew	Coggan’s	Training	Stress	Score
(TSS)	 weights	 cycling	 workouts’	 effect	 on	 the	 body,	 given	 the	 athlete’s
functional	 threshold	 power—the	 best	 average	 amount	 of	 wattage	 generated	 in
one	hour’s	cycling.	A	running	Training	Stress	Score	(rTSS),	based	on	functional
threshold	 pace—the	maximum	 sustainable	 pace	 for	 an	 hour’s	 run—serves	 the
same	purpose.	These	numbers	then	inform	the	CTL	and	ATL.	When	CTL	is	high
and	ATL	is	low,	the	athlete	is	probably	feeling	fresh	and	recovered.	When	ATL	is
high	in	relationship	to	CTL	(whether	CTL	is	itself	a	high	or	a	low	number),	an
athlete’s	body	is	in	need	of	recovery	for	peak	performance.

The	relationship	between	chronic	and	acute	fatigue—between	CTL	and	ATL
—is	 the	 Training	 Stress	Balance	 (TSB).	 Physiologist	 Stephen	McGregor,	who
helped	 develop	 analytical	 tools	 for	WKO+,	 says,	 “The	TSB	value	 is	 the	most
important	 thing	 in	 regards	 to	 looking	 at	 your	 recovery.	 Especially	 for	 a	 self-
coached	 user,	 that’s	 the	 real	 value.	 It’s	 difficult	 for	 an	 individual	 to	 maintain
objectivity.	 They’re	 too	 close	 to	 their	 training.	 The	 quantitative	 approach	 in
WKO+	allows	people	to	get	an	objective,	broader	perspective.”

Figure	4.2,	generated	 in	WKO+,	shows	 the	performance	management	chart



for	my	athlete	Stacey,	an	elite	age-group	triathlete.	At	the	end	of	June,	she	did	a
heavy	cycling-intensive	block,	and	then	we	pulled	her	training	back	to	prep	for	a
B-priority	race	on	July	10.	She	performed	wonderfully	at	the	race,	especially	on
the	bike—and	you	can	see	from	the	blue	TSB	line	spiking	higher	 that	she	was
feeling	pretty	fresh	coming	in	to	the	race.

Restwise
Restwise	(restwise.com)	is	a	website	that	measures	athletes’	recovery	by	tracking
a	 dozen	 simple	 metrics.	 Some	 of	 them	 are	 quantitative—heart	 rate,	 blood
oxygenation	(SPO2),	weight,	and	hours	slept—and	some	are	qualitative,	rated	on

http://www.restwise.com


a	slider	or	yes/no	scale—sleep	quality,	energy	level,	mood	state,	performance	in
the	 previous	 day’s	 training,	 appetite,	 symptoms	 of	 illness	 (nausea,	 sore	 throat,
headache,	or	diarrhea),	muscle	soreness,	and	urine	shade.	An	athlete	 inputs	 the
data,	 which	 are	 then	 passed	 through	 an	 algorithm,	 and	 receives	 a	 “recovery
score,”	which	predicts	the	athlete’s	level	of	recovery.

Jeff	Hunt	and	Matthew	Weatherley-White,	who	created	the	site,	want	it	to	be
a	simple	model	for	athletes	to	use.	The	data	Restwise	tracks	are	simple	but	give
insight	 into	 an	 athlete’s	 level	 of	 life	 stress,	 hydration,	 and	 adaptation.	Athletes
who	use	the	site	buy	a	small	finger-clamp	unit	to	keep	by	the	bedside	to	measure
resting	heart	rate	and	blood	oxygen	saturation.	The	unit	quickly	reads	both	pulse
and	SPO2,	making	it	much	more	convenient	and	foolproof	than	a	manual	count
or	results	from	a	heart	rate	monitor.	While	SPO2	does	not	directly	demonstrate
an	 athlete’s	 state	 of	 recovery,	Weatherley-White	 says,	 “if	 your	 SPO2	 is	 below
normal	for	some	period	of	time,	it	may	indicate	some	biological	problem	such	as
low-level	anemia.	Or	if	you	go	to	altitude,	your	SPO2	will	be	compromised	and
you	won’t	want	 to	do	hard	 intervals	until	you	have	acclimatized.”	Thus,	while
SPO2	is	not	a	direct	reflection	of	your	state	of	recovery,	it	can	support	choices
that	influence	it.

Restwise	takes	a	snapshot	of	the	state	of	an	athlete’s	recovery	that	 includes
life	 stresses	 and	 thus	 makes	 a	 good	 complement	 to	 a	 power-or	 pace-based
program	such	as	WKO+.	Weatherley-White	says,	“In	a	perfect	world,	[the	two]
work	 together.	 WKO+	 tracks	 training	 stress	 and	 tries	 to	 predict	 what	 your
recovery	should	be.	For	pros,	that’s	fine,	as	the	two	are	frequently	aligned,	and
the	recovery	score	acts	as	a	training	optimizer.	For	the	rest	of	us,	we’re	probably
working	 too	 hard.”	 To	 address	 this	 potential	 problem,	 Restwise	 separates
training	data	from	recovery	markers,	which	he	says	makes	it	useful	“for	the	age
grouper,	 the	 executive	 trying	 to	 lay	 even	 more	 on	 an	 already	 overburdened
schedule,	or	the	mom	who	is	trying	to	train	between	all	the	other	demands	on	her
life—because	it	captures	those	non-training	stresses	that	undermine	recovery.”

The	 various	 commercial	 software	 options	 each	 use	 slightly	 different	 formulas
and	slightly	different	interfaces.	If	you	are	interested	in	using	them	to	track	your
training	 load,	 you’ll	 need	 to	 try	 each	 out	 and	 make	 a	 choice	 based	 on	 your
technical	abilities,	computer,	and	needs.	The	more	data	you	can	accrue	in	these
applications,	the	more	powerful	the	application	becomes.	You	will	be	able	to	see



trends:	What	level	of	acute	training	load	can	you	maintain?	What	is	too	much?
How	much	time	do	you	need	for	recovery	after	workouts	of	various	intensities?
Use	the	technology	to	help	you	hone	your	awareness	of	your	own	body.

QUICK	TIPS
The	best	quantitative	measurements	are	those	you	will	use	consistently,
so	you	can	track	data	over	time.
You	can	get	sophisticated	with	your	measurements,	but	they	will	likely
ultimately	reflect	your	intuition	about	the	state	of	your	recovery.

LOGGING
In	order	for	any	of	these	home	tests	to	be	effective,	you’ll	need	to	keep	careful
track	 of	 your	 metrics.	 This	 can	 happen	 on	 paper,	 in	 a	 spreadsheet	 on	 your
computer,	 or	 in	 an	 online	 log.	 If	 you	 track	 your	 resting	 heart	 rate,	 orthostatic
heart	rate,	or	heart	rate	variability,	each	of	these	numbers	should	be	noted.	A	few
words	describing	what	other	stressors	are	at	play	that	day	will	help	you	observe
trends	 as	 they	 emerge	 (see	 Chapter	 3).	 Over	 weeks,	 months,	 and	 years	 of
logging,	you’ll	generate	a	powerful	database	 for	 insight	 into	your	body	and	 its
performance.
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THIS	 BOOK	 FOCUSES	 on	 recovery	 between	 workouts	 for	 healthy	 and	 uninjured
people.	But	sometimes	healthy	and	uninjured	people	take	ill	or	become	injured.
The	 recovery	 process	 from	 illness	 and	 injury	 is	 unique	 to	 the	 individual	 and
should	 be	 managed	 between	 the	 individual	 athlete	 and	 his	 or	 her	 health	 care
practitioners,	including	physical	therapists	in	the	event	of	injury.

To	complement	your	work	with	your	own	support	 team,	however,	here	are
some	general	guidelines.

PREVENTION
Rule	one:	Prevent	 illness	and	injury	before	 they	start.	This	 is,	of	course,	easier
said	 than	done.	 It	 involves	paying	close	 attention	 to	your	body	and	hitting	 the
pause	button	on	your	training	as	soon	as	you	notice	something	a	little	out	of	the
ordinary:	a	tickle	in	your	throat,	a	niggle	in	your	knee.	Sometimes,	a	day	or	two
of	lighter	or	no	training	will	boost	your	recovery	and	ward	off	illness	or	injury.	If
you’ve	rested	a	day	or	 two	but	do	not	 improve	or	your	symptoms	worsen	with
training,	head	to	the	clinic.

Hal	 Rosenberg,	 a	 USA	 Cycling	 coach	 and	 member	 of	 the	 USA	 Triathlon
medical	 staff,	 suggests	using	 this	 rule	of	 thumb	when	something	starts	 to	hurt:
Ask	yourself	if	the	symptom	is	affecting	your	biomechanics.	If	the	answer	is	yes



—you	 find	 yourself	 moving	 in	 different	 patterns	 to	 avoid	 pain—you	 should
cease	the	activity.	Don’t	wait	until	things	worsen	before	consulting	with	a	health
care	provider.	Rosenberg	explains:

A	 lot	 of	 the	 problems	we	 see	 in	 the	 sports	medicine	world	 are	 people
with	an	injury	they	think	they	can	train	through,	but	it	hangs	around	and
there	 are	 compensation	 injuries.	 The	 sooner	 people	 address	 these
injuries,	 the	more	 successful	 they	 can	 become	 at	 getting	 them	 healed.
People	come	in	two	weeks	before	an	Ironman	with	a	problem	that’s	been
going	on	for	two	months.	Best-case	scenario,	we	patch	them	up	so	they
can	complete	the	race.	If	they’d	come	in	two	months	ago,	we	could	have
gotten	them	healed	so	they	can	race.

Be	honest	with	yourself	when	you	feel	something	is	amiss.	Having	a	coach
or	a	loved	one	also	give	you	an	honest	assessment	is	very	helpful.	If	you	suspect
something	is	wrong	but	don’t	have	an	advocate	arguing	for	you	to	rest	and	take
the	 time	 to	heal,	 it’s	very	easy	 to	shrug	off	 the	pain	or	ache	and	 train	anyway.
This	can	be	the	start	of	a	chain	of	trouble,	from	a	change	in	your	stride	or	stroke
or	technique	to	further	strain	on	your	immune	system.	The	clichés	are	right:	Nip
it	in	the	bud.	A	stitch	in	time	saves	nine.	Better	safe	than	sorry.

DISTINGUISHING	INJURY	FROM	SORENESS
As	 training	 necessarily	 carries	 with	 it	 some	 strain	 on	 your	 system	 to	 induce
supercompensation,	it’s	normal	to	experience	some	pain	and	soreness,	especially
during	periods	of	heavy	 training	 load.	The	 trick	 is	 finding	ways	 to	distinguish
between	normal	soreness	and	signs	of	an	impending	injury.

If	you	feel	soreness	or	tenderness	in	the	center	of	your	muscles,	and	you	feel
it	on	both	sides	of	your	body,	it’s	likely	normal.	If	you	feel	pain	localized	toward
a	joint	(in	the	tendons	or	in	the	ligaments	of	the	joint	itself)	or	only	on	one	side
of	your	body,	beware.	If	the	pain	comes	on	after	a	workout	with	new	movements
or	 one	 that	 is	more	 intense	 or	 longer	 than	 usual,	 keep	 an	 eye	 on	 it.	 It	 should
improve	 in	a	day	or	 two.	 If	 the	pain	continues	 to	worsen	or	you	 feel	 it	during
exercise,	especially	if	it	affects	your	form,	stop	and	have	it	evaluated.	Table	5.1
lists	the	difference	between	normal	soreness	and	warning	signs	you	should	keep
your	eye	on.



RECOVERY	FROM	INJURY	AND	ILLNESS
If	you	find	yourself	with	an	injury	or	illness	that	interferes	with	your	training,	be
very	careful	about	your	return	to	workouts.	A	common	psychological	trap	is	to
worry	about	your	perceived	loss	of	fitness.	(While	high-end	speed	will	fade	after
a	 week	 or	 two	 of	 disuse,	 your	 muscular	 and	 aerobic	 endurance	 will	 still	 be
present	after	a	few	weeks	or	even	a	month	off.)	Often,	what	seems	like	a	loss	of
fitness	 is	 the	 effect	 of	 the	 illness—you	 can	 easily	 still	 be	 dehydrated	 from	 a
stomach	bug	or	have	problems	breathing	after	a	respiratory	infection.	You	need
to	be	able	to	train	pain-and	symptom-free	in	order	to	make	the	quickest	rebound.
That	might	mean	bailing	on	workouts,	resting,	and	trying	again	in	a	day	or	two,
and	this	cycle	may	be	repeated	many	times.

Your	 recovery	 will	 differ,	 depending	 on	 what	 sidetracked	 you.	 A	 twenty-
four-hour	bout	of	vomiting	will	leave	you	weak	and	knock	you	out	of	training,
but	you’ll	probably	be	able	 to	step	back	 in	 to	your	 training	plan	after	a	day	or
two	of	lighter	workouts.	Recovery	from	the	flu	might	mean	two	weeks	of	missed
workouts.	 Returning	 from	 a	 cracked	 rib	 might	 take	 a	 month	 or	 more,	 and	 a
pelvic	stress	fracture	can	mean	months	of	rehabilitation.	Resist	the	urge	to	return
too	 soon,	 which	 may	 only	 exacerbate	 the	 problem,	 taking	 you	 right	 back	 to
square	one	or,	even	worse,	setting	you	back	further.	Better	to	be	patient	than	to
remain	injured	because	of	a	hasty	return.

Returning	 to	 low-impact	 sports	 such	as	 swimming	and	cycling	 can	happen
once	 you	 are	 symptom-free.	 Take	 it	 easy	 and	 go	 slowly,	 with	 short	 and	 light



workouts,	 increasing	 intensity	 after	 a	 few	 days.	 Carefully	 and	 honestly	 assess
your	progress	and	back	off	if	you	get	warning	signs	from	the	site	of	injury	or	the
symptoms	of	illness	return.

Returning	 to	 a	 running	 program	 requires	 special	 care	 because	 running	 is	 a
high-impact	 activity;	 returning	 to	 contact	 sports	 after	 an	 injury	 will	 be	 even
trickier.	Happily,	athletes	in	contact	sports	usually	work	with	an	athletic	trainer
and	coaches	who	can	assess	 their	progress	and	ease	 them	back	on	 to	 the	 field.
Self-or	 distance-coached	 endurance	 athletes	 who	 run	 will	 need	 to	 be	 very
disciplined	 in	 their	 return.	 See	 Appendix	A	 to	 this	 book	 for	 a	 well-reasoned,
progressive	 approach	 developed	 by	 Steven	 Cole,	 an	 athletic	 trainer	 at	 the
College	of	William	and	Mary.

Recovery	from	an	Overuse	Injury
Recovery	from	an	overuse	injury	will	depend	on	what	was	hurt.	Some	soft-tissue
irritation	can	be	alleviated	pretty	quickly,	while	a	stress	fracture	will	take	weeks
or	months	to	heal.	Most	important	in	your	recovery	from	an	overuse	injury	will
be	understanding	the	cause	of	the	problem.	All	overuse	injuries	happen	because
of	an	imbalance:	an	imbalance	in	your	body,	or	an	imbalance	between	work	and
rest.	A	biomechanist	or	a	physical	therapist	skilled	in	working	with	athletes	can
help	you	address	the	root	problem,	usually	through	strengthening	and	flexibility
exercises.	 Technique	 drills	 can	 then	 reinforce	 the	 correct	 movement	 pattern.
Some	of	this	work	can	be	done	while	you	are	recovering;	it	will	continue	once
you	resume	training.

Some	 overuse	 injuries	 are	 caused	 by	 using	 the	 wrong	 equipment:	 swim
paddles	 that	 send	 too	 much	 force	 to	 your	 shoulders;	 a	 bike	 fit	 that	 has	 your
saddle	too	high,	too	low,	too	far	forward,	or	too	far	back;	or	running	shoes	that
are	too	old	or	not	suitable	for	your	gait.	These	problems	can	usually	be	corrected
sooner,	and	avoiding	them	is	easy	if	you	periodically	check	in	with	experts	who
know	how	to	assess	bike	fit	or	running	shoes.

QUICK	TIPS
Pay	attention	to	warning	signs	from	your	body.	Dropping	a	few	workouts
to	rest	at	the	first	sign	of	injury	or	illness	is	more	productive	than
missing	weeks	down	the	road	when	you	are	seriously	hurt	or	sick.
Work	with	your	health	care	team	to	address	the	root	problem	that	led	to
an	overuse	injury.



Don’t	train	through	symptoms	of	illness	that	appear	below	the	neck—
congestion	in	the	lungs,	fever,	gastrointestinal	distress.
Make	a	slow,	methodical	return	to	training	after	time	off	and	reduce	your
training	if	your	symptoms	recur.

Recovery	from	an	Acute	Injury
Acute	injuries	usually	result	from	a	fall	or	a	crash.	The	time	needed	for	proper
healing	 and	 recovery	 depends	 on	 what	 is	 banged	 up	 and	 the	 level	 of
inflammation	and	pain	you’re	experiencing.	Sometimes,	crosstraining	is	a	good
way	 to	maintain	your	aerobic	 fitness	while	you	heal.	A	 runner	with	a	 sprained
ankle	 might	 be	 comfortable	 riding	 a	 bike;	 a	 cyclist	 with	 a	 broken	 collarbone
might	 be	 OK	 riding	 the	 trainer;	 a	 swimmer	 with	 a	 broken	 wrist	 might	 enjoy
hiking.

Recovery	from	Illness
Your	 recovery	 from	 illness	 depends	on	 the	 severity	 and	duration	of	 the	 illness
and	on	what	systems	it	affected.	You	can	train	lightly	with	symptoms	from	the
neck	 up—a	 sore	 throat,	 a	 stuffy	 nose,	 a	 headache—but	 should	 not	 train	 with
symptoms	that	affect	areas	below	the	neck.	That	includes	a	cough,	a	fever,	and
gastrointestinal	trouble.	When	you	have	these	whole-body	symptoms,	you	need
to	 let	 them	 abate	 before	 you	 consider	 training,	 and	 if	 training	 makes	 things
worse,	 resting	 is	preferable.	Your	body	will	 give	you	 the	 cues	you	need	about
whether	to	go	or	stop.	Listen	to	your	body	instead	of	your	head,	which	may	try
to	rush	you	back	to	training	too	soon.





WHAT	CONSTITUTES	ACTIVE	RECOVERY
Active	recovery	is	exercise	at	a	low	intensity.	It	has	many	rightful	places:	within
a	workout	 (for	example,	 jogging	easily	between	 intervals),	 immediately	after	a
workout	 (the	cooldown),	 and	as	a	 stand-alone	 training	 session.	Some	even	use
the	 phrase	 “active	 recovery”	 to	 refer	 to	 the	 off-season.	 Studies	 have
demonstrated	its	benefit	in	all	these	contexts.

Our	concern	here	is	not	with	active	recovery	between	bouts	of	exercise	such
as	intervals	on	the	track	or	events	in	a	swim	meet,	where	it’s	proven	to	help	with
short-term	recovery	(Neric	et	al.	2009).	Rather,	we’re	 interested	 in	 the	benefits
of	the	cooldown	and	of	scheduled	easy	training	sessions.

The	Cooldown
A	2000	study	(Wigernaes	et	al.)	showed	that	an	easy	cooldown	performed	after



running	at	moderate	intensity	for	two	sets	of	an	hour	each,	or	high	intensity	for
two	half-hour	sets,	helped	prevent	the	fall	of	white	blood	cell	count	that	happens
in	 the	 first	 fifteen	 minutes	 after	 exercise.	 The	 implication	 here	 is	 that	 the
cooldown	helps	your	systems	gently	return	to	normal	and	reduces	stress	on	your
immune	system.	Think	of	the	cooldown	as	you	would	turning	off	your	computer
by	choosing	“shut	down”	from	your	computer’s	main	menu,	rather	than	simply
yanking	 the	 power-cord	 plug	 from	 the	 socket.	As	 the	 computer	 shuts	 down	 in
stages,	it	cleans	itself	up—putting	files	where	they	belong,	closing	applications
one	 by	 one.	 Your	 body	 does	 the	 same	 during	 cooldown.	 It	 clears	 lactic	 acid
pretty	 quickly—faster	with	 cooldown	 than	without	 (Baldari	 et	 al.	 2005)—and
helps	all	the	systems	return	to	homeostasis.	Your	body	temperature	comes	back
to	 normal	 more	 smoothly,	 your	 central	 nervous	 system	 calms	 down,	 and	 you
prepare	for	your	recovery.	Simply	stopping	is	a	greater	shock	to	your	system.

Follow	 your	 cooldown	 with	 some	 gentle	 static	 stretching,	 holding	 each
stretch	 for	 30	 seconds	 or	 5	 slow	 breaths.	 Taking	 advantage	 of	 your	 warmer
muscles,	you	can	use	this	opportunity	to	improve	your	range	of	motion.	(Static
stretching	 isn’t	 advised	 before	 a	 workout,	 when	 dynamic,	 movement-based
stretching	 is	 better,	 but	 it	 still	 has	 its	 place.)	 For	 short	 postworkout	 routines
appropriate	 for	 athletes,	 please	 see	my	books	The	Athlete’s	Guide	 to	Yoga	and
The	Athlete’s	Pocket	Guide	to	Yoga.

Easy	Training	Sessions
Easy,	stand-alone	active	recovery	workouts	elevate	the	heart	rate	just	enough	to
increase	blood	flow	to	recovering	muscles,	and	they	must	be	light	enough	so	that
they	 do	 not	 tax	 the	muscular	 and	 cardiovascular	 systems	 they	 are	 intended	 to
help.

Scheduled	easy	 sessions	 should	consist	of	 light-intensity	workouts	 and	can
involve	your	primary	sport	or	a	different,	lower-impact	modality.	(See	below	for
some	ideas.)	The	intensity	must	be	quite	light.	If	you	train	with	heart	rate	using
the	 five-zone	 system	 outlined	 in	 Joe	 Friel’s	 Training	 Bible	 books,	 active
recovery	 would	 be	 in	 zone	 1—that	 is,	 no	 higher	 than	 55	 percent	 of	 your
maximum	heart	rate.	Friel	refers	to	his	easy	rides	as	“taking	a	walk	on	the	bike.”
You	should	be	able	to	speak	a	monologue	during	your	active	recovery	sessions—
the	effort	should	be	completely	conversational.	I	sometimes	tell	my	athletes	that
they	may	want	to	shower	afterward,	but	they	shouldn’t	need	to	wash	their	hair.
The	effort,	then,	is	just	enough	to	break	a	sweat.	The	session	shouldn’t	last	much
longer	than	half	an	hour.	Beyond	about	40	minutes,	you’re	moving	into	an	easy



endurance	workout	rather	than	an	active	recovery	session.
Space	your	recovery	workouts	to	come	between	days	of	hard	training,	or,	if

you	do	multiple	workouts	in	a	day,	about	12	hours	after	a	hard	workout	and	12
before	 your	 next	 one.	 Your	 individual	 need	 for	 recovery	 and	 your	 ability	 to
handle	harder	training	will	dictate	how	often	you	need	active	recovery	sessions.
They	may	follow	one	of	the	patterns	laid	out	in	Chapter	1,	or	you	might	find	that
a	 different	 sequence	 works	 for	 you.	 What’s	 important	 is	 including	 them	 and
keeping	your	training	from	drifting	into	moderate-hard	intensity	every	day.

The	cyclicality	of	hard	alternating	with	easy	plays	out	not	only	in	the	day	and	the
week	but	also	across	training	cycles	and	even	across	years.	Think	of	Olympians
who	 take	 an	 easy	 year	 or	 two	 in	 their	 quadrennial	 cycles.	Check	 that	 there	 is
variety	 across	 your	 training	 at	 every	 level,	 from	 the	 cooldown	 after	 a	 hard
workout	 to	 the	 easier	 year	 after	 a	 particularly	 tough	 season.	 Active	 recovery,
both	 in	 easy	 workouts	 and	 in	 easy	 days,	 introduces	 variability	 to	 training.
Remember	Carl	Foster’s	 finding,	outlined	 in	Chapter	4,	 that	 athletes	can	adapt
better	 to	 a	 greater	 overall	 training	 stress	 when	 it	 is	 variable	 instead	 of
monotonous.	Make	the	easy	days	really	easy	so	that	the	hard	days	can	be	truly
hard.	If	you	can	rein	in	your	effort	on	your	easy	days,	you’ll	have	room	to	push	a
little	 faster	or	a	 little	 longer	on	your	hard	days,	yielding	a	much	bigger	 fitness
reward	than	simply	muddling	through	with	easy	days	that	are	too	hard	and	hard
days	that	therefore	become	too	slow	or	short.	Foster	remembers,	“Jack	Daniels
was	 my	 professor	 in	 school.	 He	 is	 famous	 for	 apparently	 undertraining	 his
athletes,	 but	 they	 all	 seem	 to	 get	 good	 results.”	 Foster	 recalls	 physiologist
Stephen	Seiler’s	quote:	“If	you	don’t	rest	on	the	easy	days,	you	won’t	be	able	to
train	 hard	 enough	 on	 the	 hard	 days	 to	 improve.”	 Complete	 rest	 would	 beat
blowing	a	planned	 easy	 run	or	 spin	by	getting	 sucked	 into	 a	pace	 that’s	 faster
than	intended.

Of	 course,	 this	 is	 easier	 said	 than	 done,	 given	 the	 psychology	 of	 athletes,
especially	 in	 group	 situations.	 Foster	 reviewed	 various	 coaches’	 plans,
comparing	them	to	how	hard	the	athletes	actually	trained.	While	the	plans	had	an
appropriate	balance	of	work	and	rest,	hard	days	and	easy	days,	the	athletes	had
trouble	 following	 the	 plan	 as	 written.	 “Most	 coaches	 are	 very	 smart	 people,”
Foster	said.	“They	occupy	the	same	niche	as	physicians:	they	diagnose	problems
and	create	a	prescription	 to	 fix	 them.	Most	serious	coaches	are	serious	people.
[Looking	at]	the	results,	on	the	days	the	coaches	wanted	to	go	easy,	the	athletes



every	 time	went	 harder.	 So	when	 the	 coaches	wanted	 to	 go	 hard,	 the	 athletes
couldn’t.”	 Foster’s	 review	 consistently	 shows	 that	 athletes	 don’t	 take	 the	 easy
days	that	allow	them	to	go	hard	when	they	need	to.

If	you	know	you	are	susceptible	 to	such	racing	 in	practice,	excuse	yourself
from	the	group	and	instead	do	your	own	thing.	Or	spend	this	time	with	a	slower
friend—the	one	who’s	always	apologizing	for	holding	you	back.	Better	still,	run
or	ride	with	a	child,	provided	it’s	a	slow-moving	child!

Don’t	discount	 the	power	of	a	day	completely	off	or	 filled	only	with	some
very	light	walking,	especially	if	you	find	it	hard	to	go	easy.	How	much	recovery
you	need	will	be	specific	to	you,	depending	on	your	age,	history	with	the	sport,
workouts,	 and	more.	Weekend	warriors	will	 need	more	 recovery;	 professional
athletes	may	need	 less,	and	 it	might	 involve	active	rest	more	 than	passive	rest.
Physiologist	Stephen	Seiler	says,

It	seems	that	the	more	an	athlete	trains,	the	less	complete	rest	they	need.
When	an	athlete	has	a	hormonal	and	biological	rhythm	built	around	very
frequent	 training,	 complete	 rest	 days	 actually	 seem	 to	 disturb	 that
rhythm	in	the	short	term.	That	is,	the	workout	after	a	complete	rest	day
may	feel	rotten	for	an	athlete	training	thirteen	sessions	a	week.	That	does
not	mean	that	complete	rest	days	are	not	useful	for	elite	athletes,	but	 it
does	mean	 that	 they	are	unlikely	 to	 actually	use	 complete	 rest	prior	 to
competition,	 surprisingly	 enough.	 On	 the	 other	 hand,	 a	 recreational
athlete	who	puts	in	a	hard	weekend	of	training	that	is	clearly	over	their
normal	physical	stress	load	will	need	that	complete	rest	day	on	Monday.

Coach	 Matt	 Dixon’s	 protocol	 for	 his	 athletes—including	 triathlete	 Chris
Lieto—incorporates	active	recovery	as	well	as	programmed	rest.	He	explains,	“It
involves	 short	 sessions,	 under	 forty	 minutes,	 to	 avoid	 stressing	 the	 metabolic
system	and	immune	system.”	For	active	recovery,	Dixon	says,	“frequent	is	OK;
long	is	bad.”

Coach	Peter	Magill	agrees.	He	describes	an	active	recovery	session:

Not	longer	than	forty	minutes,	not	shorter	than	twenty	minutes,	done	at
an	effort	level	lighter	than	normal.	Still	with	the	normal	stride—not	too
slow—but	a	little	bit	easier.	We	get	circulation	going,	lots	of	oxygen-rich
blood	going	to	muscle	fibers,	it	helps	with	osmosis,	getting	stiffness	out



of	muscles	by	returning	some	of	the	water	that’s	built	up	within	each	cell
back	 into	 the	 bloodstream.	Most	 people	 neglect	 this.	A	 lot	 of	 coaches
don’t	consider	a	hard	interval	set	to	be	complete	until	their	athletes	have
completed	a	recovery	run	within	twelve	hours	of	the	workout.	If	you	did
the	hard	workout	in	the	morning,	do	the	recovery	run	in	the	afternoon.	If
you	did	it	in	the	evening,	do	the	recovery	run	the	next	morning.

Elite	 runner	 Nate	 Jenkins	 discovered	 for	 himself	 the	 benefit	 of	 active
recovery.	When	he	was	running	100	miles	per	week	 in	single	sessions,	he	was
able	to	build	his	volume	all	the	way	to	160	miles	per	week	by	adding	a	second
run	 to	his	days.	This	 second	 session	was	much	 slower	 than	his	 typical	6-or	7-
minute-per-mile	training	pace,	usually	constituting	an	additional	8	miles,	but	at
an	8-or	9-minute-per-mile	pace.	“Then,”	Jenkins	reflects,	“I	got	greedy	and	tried
to	run	a	little	bit	less	mileage,	but	doing	those	second	runs	at	the	normal	training
pace.	I	got	run	down	very	quickly	and	went	back	to	the	100-mile	week,	but	I	still
wasn’t	feeling	right.	I	added	back	the	eight-mile	shakeout	runs.”

Such	active	recovery	works	for	Jenkins,	who	prefers	some	kind	of	movement
over	complete	rest.	“With	time	completely	off,	your	neuromuscular	system	goes
too	far	into	rest	and	gets	stiff,”	he	says,	suggesting	a	yoga	session,	core	work,	or
a	swim	as	good	choices	to	keep	the	body	moving	while	not	taxing	it	further.	U.S.
Olympian	Shalane	Flanagan	agrees:	“I	do	a	lot	of	hydrotherapy	in	general.	When
I’m	feeling	flat,	I	get	in	the	pool.”

WHAT	MODALITY	TO	USE
Ultrarunner	Annette	Bednosky	 echoes	 Flanagan’s	 statement	 on	 the	 benefits	 of
swimming:	 “I	 have	 just	 started	 swimming	 and	 find	 the	 stretching	 out	 from
swimming	and	then	sitting	in	a	hot	tub	is	an	excellent	part	of	training.	I	am	an
icky	swimmer,	yet	you	don’t	have	to	be	good	at	it	to	gain	some	of	the	benefits.”

Using	a	different	sport	for	active	recovery	can	introduce	not	only	variety	of
intensity	 but	 also	 variety	 of	 muscle	 recruitment	 to	 your	 training.	 It	 can	 also
provide	 a	 mental	 break	 for	 the	 single-sport	 athlete.	 However,	 Magill,	 as	 a
running	coach,	suggests	running	as	active	recovery:

It	 all	 depends	 on	what	 a	 person’s	 goals	 are.	 If	 you	want	 to	 become	 a
better	runner,	I	never	suggest	cross-training.	If	your	goal	is	to	stay	active



and	fit,	cross-training	 is	a	good	 thing	 to	do.	 If	you	run	a	hard	workout
and	do	an	easy	bike	ride	for	recovery,	you’re	recruiting	different	muscle
fibers.	Of	course	there’s	overlap,	but	you	can’t	train	to	be	a	better	runner
by	 riding	 a	 bike.	 Exercise	 is	 cell-specific.	 You’re	 training	 a	 different
range	 of	 muscle	 fibers	 and	 separating	 the	 workload	 among	 different
muscle	fibers.

If	 you	 are	 a	 balanced	 runner	 capable	 of	 handling	 high	 mileage,	 running
might	 make	 a	 fine	 active	 recovery	 workout	 for	 you—and	 running	 easy	 will
contribute	to	your	efficiency	and	positive	adaptation	to	running’s	stresses.	But	if
you	have	a	history	of	injury	or	burnout,	substituting	a	different	modality	for	your
active	recovery	session	might	work	better.	In	each	modality,	the	workout	should
be	kept	to	40	minutes	or	less;	otherwise,	it	becomes	an	endurance	workout	rather
than	active	recovery.	Here	are	some	options.

Swimming	can	be	relaxing,	especially	once	you	have	solid	technique,	and	it
works	 the	body	in	a	different	 relationship	 to	gravity.	The	pressure	of	 the	water
supports	 your	muscles	 and	 facilitates	 recovery	 by	 helping	 remove	 edema,	 and
the	workout	is,	of	course,	nonimpact	and	engages	your	entire	body—upper	body,
core,	and	lower	body.	If	you	want	extra	rest	for	your	legs,	you	can	swim	with	a
pull	buoy,	which	holds	your	legs	up	as	you	use	your	arms	and	core	to	swim.	If
you	are	a	single-sport	swimmer,	include	short,	drill-based	recovery	workouts	in
your	week.

Cycling	 is	 another	 nonimpact	 sport.	 Riding	 outdoors	 offers	 not	 only	 some
active	recovery	time	but	also	some	sightseeing,	either	on	the	road	or	on	a	bike
path	 or	 trail.	 (Mountain	 biking,	 however,	may	be	 too	 demanding	 to	 qualify	 as
active	recovery.)	Riding	indoors	allows	you	to	control	the	intensity	completely.
An	 easy	 ride	 on	 the	 bike	 trainer	 gives	 you	 time	 to	 catch	 a	 television	 show	 or
movie	and	take	a	mental	break,	and	it	keeps	you	near	your	family,	making	it	a
good	option	for	busy	parents.	Beware	a	group	 indoor	cycling	class,	where	you
might	be	sucked	 into	putting	out	an	effort	 that’s	 too	hard	 to	count	as	 recovery.
Cyclists	should	include	one	or	more	very	easy	recovery	rides	over	the	course	of
the	week.

The	 elliptical	 trainer	 can	 be	 a	 good	 active	 recovery	 choice	 for	 runners
because	it	mimics	the	running	stride	without	the	impact.	(Multisport	athletes	will
do	better	with	an	easy	swim	or	bike	ride,	which	gives	them	the	active	recovery
workout	 while	 staying	within	 their	 primary	modalities.)	 You	 can	 also	 involve
your	upper	body	on	the	elliptical.	In	the	same	way,	rowing—either	on	the	water



or	 on	 a	 rowing	machine—will	 shift	 the	work	 to	 your	 upper	 body,	 giving	your
legs	a	break.

Like	the	elliptical	trainer,	easy	running	on	a	soft	surface	such	as	a	cinder	trail
reduces	the	impact	of	running	while	going	through	the	same	range	of	motion.	So
does	 running	 in	 water,	 which	 can	 be	 done	 in	 shallow	water	 or	 in	 deep	 water
while	wearing	a	flotation	belt.	It	might	look	silly,	but	it’s	a	fine	workout.	Another
possibility	 is	 to	 run	 on	 an	 AlterG	 treadmill,	 which	 reduces	 the	 runner’s	 body
weight	by	up	to	80	percent	(see	Figure	6.1).

Shalane	Flanagan	says,	“The	only	funky	gadget	we	use	for	recovery	at	Nike
is	 the	AlterG.	 I’ll	use	 it	as	a	 recovery	 tool	 if	my	 legs	are	 really	 tired.	Because
you	wear	the	compression	shorts,	it	warms	up	quads	and	hamstrings.”	And	with
the	 reduced	 body	weight,	 athletes	 can	 expend	much	 less	 energy—and	 receive
much	less	impact—than	on	a	regular	treadmill	or	over-the-ground	run.

Don’t	 have	 access	 to	 a	 $30,000	 AlterG?	 Walking	 makes	 a	 fine	 recovery
workout,	and	it	can	give	you	some	quality	time	with	a	loved	one—or	your	dog.



Whatever	 modality	 you	 choose,	 including	 easy	 efforts	 between	 your	 harder
workouts	 will	 help	 both	 physiologically	 and	 psychologically.	 Your	 body	 will
recover	faster	when	you	don’t	add	heavy	stress	but	instead	move	just	enough	to
stimulate	 extra	 blood	 flow.	 And	 your	mind	will	 recover	 as	 well,	 by	 getting	 a
break	 from	 the	 intensity	 of	 your	 moderate	 and	 harder	 workouts	 and,	 if	 you
choose	alternative	sports	for	easy	workouts,	by	getting	a	break	from	the	routine
of	your	usual	activity.

QUICK	TIPS
Active	recovery	includes	both	a	proper	cooldown	and	stand-alone
sessions	of	20	to	40	minutes.
The	intensity	of	active	recovery	sessions	should	be	very	light—just
enough	to	break	a	sweat.
Including	very	easy	days	lessens	the	monotony	of	training	and	allows
you	to	eke	out	more	high-end	efforts	during	your	hard	workouts.
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WHEN	YOU’RE	WOUND	 tightly,	 for	whatever	 reason,	you	don’t	get	 the	downtime
you	need	to	bring	your	body	into	balance.	Add	this	to	the	fatigue	you’re	already
carrying	as	a	result	of	your	training,	and	it’s	a	recipe	for	disaster.	Have	you	ever
noticed	 how	 poorly	 timed	 illness	 can	 be	 when	 you	 are	 building	 toward	 a	 big
race?	Have	you	become	accident-prone	close	to	a	major	event?	We	often	think	of
this	as	bad	luck,	but	it	can	also	be	our	bodies	telling	us—subtly	or	not—that	we
need	a	rest.

During	my	training	for	Ironman	Coeur	d’Alene	2009,	I	cut	my	writing	and
editing	commitments	back	 so	 I	 could	call	 training	my	work.	Still,	 the	work	of
training	is	pretty	intense,	and	I	carried	a	heavy	load	of	fatigue	that	manifested	in
a	 mental	 fog	 that	 thickened	 every	 time	 I	 approached	 a	 grocery	 store.	 I	 was
unable	to	think	beyond	pizza.	My	family	ate	a	lot	of	pizza.	One	spring	evening,	I
felt	 rested	 enough	 to	 make	 guacamole—a	 welcome	 break	 from	 pizza—and
wound	up	in	the	emergency	room	after	badly	botching	an	avocado	pit–removal
trick	using	a	butcher’s	knife.	(The	admitting	nurse	kindly	suggested	pit	removal



using	a	spoon	next	time.)	The	result	was	a	row	of	stitches	on	my	hand	that	kept
me	out	of	 the	water	 for	a	 little	over	a	week.	Two	days	after	 the	cut,	 I	made	 it
through	 a	 century	 ride	with	my	hand	 still	 in	 the	hospital	 splint	 (an	unforeseen
benefit	of	aerobars).	And	 the	next	weekend,	stitches	out	prematurely,	 I	 raced	a
half-Iron-distance	 triathlon.	 I	 was	 at	 the	 peak	 of	my	 training,	 and	 the	 various
stressors	in	my	life	had	conspired	to	make	me	clumsy.

In	2010,	training	for	the	same	race	and	at	the	same	peak	of	training	weekend,
my	yoga	student	Susan	fell	while	climbing	 into	her	bathtub	 to	soak	her	aching
feet.	A	 row	of	 stitches	 patched	 up	 her	 eyebrow,	which	 had	made	 hard	 contact
with	the	faucet	head	on	her	way	down.	Again,	it	was	not	coincidence;	it	was	the
workload	catching	up	with	her,	and	a	little	bad	luck.

Removing	 life	 stress	 for	 even	 a	 few	 days	 can	 have	 a	 big	 effect	 on	 your
performance.	Elite	runner	Nate	Jenkins	tells	the	story	of	a	running	partner	with	a
full	 plate	 who	 carried	 a	 lot	 of	 stress.	 This	 runner	 was	 expecting	 a	 child	 and
buying	a	house	while	working	full-time	and	running	120	miles	a	week,	“but	not
running	that	well,”	Jenkins	says.	“We	went	to	Ireland	for	two	races	in	four	days.
The	first	race,	he	was	far	and	away	the	last	[of	the	team].	We	spent	the	next	three
days	 touring	 Ireland,	 eating,	 drinking,	 partying,	 not	 sleeping—burning	 the
candle	at	both	ends.	In	the	second	race,	he	was	the	first	of	us	across	the	line	by	a
good	 little	bit.	As	poor	preparation	as	 that	was	 for	a	 race,	 that	was	easier	 than
what	he	was	doing	at	home!”

Finding	ways	 to	cope	with	both	physical	and	psychological	 stress	can	help
you	integrate	the	work	of	training	better,	keeping	you	safer,	more	balanced,	and
more	 pleasant	 to	 be	 around.	 In	 this	 chapter,	 we’ll	 take	 a	 big-picture	 view	 of
stress.

PHYSICAL	AND	PSYCHOLOGICAL	STRESS
Hans	 Selye,	 who	 began	 modern	 thinking	 on	 stress,	 subdivided	 stressors	 into
eustress,	or	positive	stress,	and	distress,	or	negative	stress,	as	we	saw	in	Chapter
1.	Physically,	you	need	positive	stress	to	create	adaptations;	psychologically,	you
need	the	challenge	of	positive	stress	to	perform	at	your	best.	(Think	of	writing	a
term	 paper	 under	 deadline,	 delivering	 a	 speech,	 or	 running	 a	 race	 with	 big
stakes.)	When	you	can	no	longer	adapt	to	and	recover	from	the	stress,	however,
it	has	become	negative	stress,	which	 takes	a	 toll	on	 the	body.	Ultimately,	your
body	 can’t	 distinguish	 between	 physical	 stress	 and	 mental	 stress,	 and	 it	 all



becomes	processed	in	the	same	way,	with	elevated	cortisol	and	adrenaline	levels;
increased	heart	rate,	blood	pressure,	and	muscle	tension;	and	a	host	of	problems
from	stomach	upset	to	headaches	to	trouble	sleeping.

As	athletes,	we’re	familiar	with	physical	stress,	and	we	even	actively	seek	it.
This	book	aims	 to	help	you	balance	 the	physical	 stress	you	apply	with	careful
attention	 to	 rest	 and	 recovery.	 But	 we	 must	 account	 for	 stressors	 from	 areas
outside	the	physical,	since	they	will	have	a	direct	affect	on	your	recovery.

Not	all	 stress	 is	bad.	Sport	psychologist	 Jack	Raglin	says,	“A	 lot	of	people
consider	the	stress	of	competition	can	be	a	source	of	stress	that	puts	athletes	over
the	edge.	Our	research	contradicts	that.	Contrary	to	traditional	beliefs,	30	to	45
percent	 of	 athletes	 require	 high	 levels	 of	 anxiety	 to	 perform	 best.	 Relaxation
exercises	for	them	can	be	counterproductive.”	An	exception	here	is	dwelling	on
the	race	and	feeling	signs	of	physical	stress	far	from	the	race	itself.	However,	in
the	few	days	leading	up	to	the	event,	some	anxiety	is	to	be	expected,	and	it	can
even	help	sharpen	you	for	performance.

BE	AWARE	OF	THE	SOURCES	OF	YOUR	STRESS
Psychological	stress	can	come	from	your	sport	or	from	other	areas	of	your	life.
We’re	 used	 to	 the	 psychological	 stress	 before	 a	 race	 and	 the	 stress	 that
accompanies	workouts:	the	apprehension	and	fear	of	pain,	the	care	that	must	be
taken	 to	be	sure	enough	 time	 is	allotted	 for	 the	workout	and	 that	equipment	 is
lined	up,	the	stress	of	working	to	achieve	certain	benchmarks	in	the	workout,	the
stress	 of	missing	 them.	 But	 we	 sometimes	 fail	 to	 see	 how	 all	 our	 stressors—
many	of	which	come	from	far	beyond	the	training	hours—have	a	direct	effect	on
our	recovery	and	therefore	on	our	training.

These	various	stressors	 in	your	 life	have	a	cumulative	effect	 that	you	must
keep	 in	 mind	 as	 you	 plan	 your	 training	 and	 recovery.	 When	 you	 have	 a	 big
deadline	 at	 work,	 the	 extra	 stress	 will	 affect	 your	 training	 both	 directly	 and
indirectly.	 In	 a	 direct	 manner,	 it	 may	 mean	 you	 have	 less	 mental	 energy	 for
workouts	 or	 that	 you	 throw	 yourself	 into	 your	 intervals	 as	 a	 source	 of	 stress
relief.	Indirectly,	you	may	be	getting	less	sleep	or	spending	more	hours	at	your
desk,	which	may	bring	with	it	tightness	in	your	hip	flexors,	chest,	shoulders,	and
neck,	 all	 of	 which	 can	 change	 your	 form	 in	 workouts.	 The	 stress	 of	 a	 move
carries	with	it	not	only	the	emotional	components	but	also	the	very	real	physical
stress	of	packing,	lifting	heavy	objects,	climbing	stairs	repeatedly,	bending	over



boxes	 to	 unpack,	 and	 the	 sundry	 other	 tasks	 that	 accompany	 moving.	 Pay
attention	to	these	conglomerate	stressors	and	to	how	you	respond	to	them.

A	greater	sense	of	awareness	of	your	response	will	yield	interesting	insights
into	your	behavior	patterns,	many	of	which	will	affect	your	recovery.	When	you
are	feeling	anxious	about	something	that	appears	to	be	out	of	your	control,	you
may	tend	to	control	things	you	feel	like	you	can	control.	For	many	athletes,	that
means	training	more.	Say	you	couldn’t	make	your	target	pace	in	a	workout.	This
can	 create	 anxiety	 about	 your	 state	 of	 fitness,	 something	 you	 think	 you	 can
control	by	repeating	the	workout	the	next	day.	Not	so!	Often,	exactly	what	you
need	in	such	a	situation	is	less	work	and	more	recovery.

FIND	A	BALANCE
Look	for	a	balance	between	your	commitments	to	your	training,	home	life,	and
work	life.	There	will	be	cycles	and	seasons	in	which	one	is	more	important	than
the	others.	The	winter	holidays	are	a	time	when	your	family	may	demand	your
focus.	Depending	on	your	job,	there	will	be	cyclical	duties	at	work—the	end	of	a
fiscal	year	or	college	semester,	the	deadline	for	a	major	project.	And	your	sport
training	probably	falls	into	a	season	or	two,	with	competitions	grouped	around	a
specific	point	on	the	calendar.

Mapping	 out	 these	 obligations	 can	 be	 very	 helpful	 as	 you	 work	 toward
balance	and	stress	reduction	(see	Figure	7.1).	Give	 this	map	 the	same	care	you
would	 give	 your	 own	 annual	 training	 plan.	 Is	 there	 a	 period	 in	 the	 year	when
you’ll	be	packing	a	child	for	a	move	to	college?	Note	that.	Is	there	a	time	when
your	partner	has	a	particularly	stressful	work	season?	Note	that.	Travel	both	for
work	and	for	family	should	go	on	your	list,	too.	Depending	on	how	sophisticated
you’d	like	to	get,	this	map	can	be	done	with	colored	pens	and	paper,	or	it	can	be
a	 spreadsheet	 or	 go	 right	 into	 a	 calendar	 application.	 How	 you	 do	 it	 isn’t
important.	What	matters	is	that	you	look	at	the	big	picture.



Sports	 psychologist	 Kate	 Hays	 had	 a	 patient	 who	made	 just	 such	 a	 chart,
creating	a	retrospective	graph	mapping	 the	stressors	 in	his	work	 life	versus	his
race	times.	He	could	then	see,	Hays	says,	“a	direct	connection	between	the	high
points	of	 the	stressful	work	season	and	poor	 times.”	Based	on	what	he	saw,	he
shifted	his	 focus	 from	 triathlon	 to	duathlon,	quit	 his	 job,	 and	 took	another	 job
that	didn’t	have	such	cyclically	busy	times.

While	 your	 own	 reaction	 might	 not	 be	 as	 drastic	 as	 changing	 sports	 and
quitting	your	job,	you	will	probably	see	some	steps	you	can	take	to	bring	things
more	into	balance.	Coach	Gordo	Byrn	advises,	“If	someone	needs	to	crank	their
training	stress	up,	the	work	stress	needs	to	go	down,	and	the	family	needs	to	buy
in.	 Otherwise,	 there’s	 disharmony	 in	 the	 athlete’s	 life.	 You	 won’t	 be	 able	 to
recover	when	you’re	not	meeting	your	obligations	to	your	work	and	family.”

Depending	on	the	details	of	your	home	life,	you	might	also	need	to	schedule
a	 period	 where	 you	 have	 greatly	 reduced	 stress.	 If	 you	 find	 time	 with	 your
family	relaxing,	fantastic;	if	family	time	has	its	own	stressors,	be	aware	of	that.
The	goal	is	not	simply	to	replace	stress	from	one	area	with	stress	from	another.	It
is	to	give	your	system	a	chance	to	cycle	between	stress	and	rest,	between	work
and	recovery.	Just	as	you	get	weekends	off	from	work,	you	should	get	some	time
off	 from	 coping	 with	 stress—be	 it	 from	 training,	 your	 career,	 or	 your
relationships.



MANAGING	STRESS

Say	No
Once	you	have	a	big-picture	view	of	the	stress	in	your	life,	you	can	work	to	find
ways	 to	 reduce	 it.	 The	 number-one	 tool	 is	 learning	 the	magic	 word	 “no.”	 So
many	of	us	are	overcommitted,	juggling	dozens	of	obligations	across	the	course
of	any	given	day.	It	can	be	incredibly	tough	to	say	no	to	an	invitation	to	serve	on
a	committee	at	work,	to	volunteer	at	your	children’s	school,	to	join	a	group	for	a
ride.	But	often	that	is	just	what	is	needed	so	that	you	can	best	manage	your	other
obligations	without	draining	yourself	completely.

I	 don’t	 mean	 that	 you	 should	 say	 no	 to	 everything;	 in	 fact,	 that	 might
encourage	 you	 to	 focus	 too	 obsessively	 on	 your	 training.	 Instead,	 prioritize.
Choose	only	 the	most	 important	 commitments	or	 those	 that	give	you	 the	most
joy	 or	 best	 use	 your	 talents	 and	 experience.	 When	 you	 are	 overcommitted,
you’re	diluting	the	service	you	can	offer	others,	because	you	are	not	fully	present
when	you	are	not	rested	enough	to	focus	on	the	task	at	hand	or	you	are	already
thinking	through	what’s	next.

Goal	Check
The	construction	of	a	good	annual	training	plan	starts	with	a	goal-setting	session.
When	 you	 find	 yourself	 feeling	 stressed,	 return	 to	 those	 goals	 you	 have	 set.
Ideally,	you	have	goals	that	are	reasonable,	reachable,	and	quantifiable—that	is,
they	follow	the	SMART	acronym:	specific,	measurable,	attainable,	realistic,	and
time-dependent.	 You	 probably	 also	 have	 goals	 for	 work	 and	 relationships,
whether	 or	 not	 you	 have	 put	 them	 into	 words.	 Perhaps	 you	 are	 aiming	 for	 a
promotion	 or	 to	 reach	 a	 sales	 figure.	 Perhaps	 you	 want	 to	 start	 your	 own
company.	Maybe	you	want	to	get	married	or	have	a	child	or	send	your	child	to
college	out	of	state.	Each	of	these	goals	carries	stress	with	it.	Some	of	the	stress
is	 useful;	much	 of	 it	 is	 not.	When	 anxiety	 and	 a	 sense	 of	 being	 overwhelmed
creep	in,	stop	and	reconsider	your	goals.	Are	your	commitments	in	the	service	of
your	goals?	If	not,	how	can	you	change	 things?	Sometimes	doing	 this	prompts
you	to	revise	your	goal,	which	is	good—the	goal	should	not	be	set	in	stone.

When	 you	 are	 very	 clear	 on	 your	 goals,	 every	 decision	 is	 easier	 to	make.
You’ll	simply	ask	yourself:	Does	this	choice	align	with	my	goals,	or	not?	When
you	find	it	tough	to	make	up	your	mind,	revisit	your	goals;	they	may	need	some
revision.



Think	Ahead
As	you	 realign	your	goals	 and	prioritize	what	needs	your	 attention,	you	might
see	things	that	you	can	do	easily	now	to	make	things	smoother	down	the	road.
For	 example,	 Jeff	Brown,	 psychologist	 for	 the	Boston	Marathon,	which	 is	 run
the	third	week	in	April	each	year,	suggests	that	runners	get	their	taxes	done	early
so	 that	 they	can	focus	on	relaxing	before	 the	 trip	 to	Boston.	He	sees	 timing	as
critical,	especially	when	athletes	travel	for	a	peak	event.	“You	don’t	want	to	get
married	 two	weeks	 after	 the	marathon,	 or	 have	 some	 other	major	 project,”	 he
says.	 “Those	 stressors	 may	 have	 an	 impact	 on	 performance,	 especially	 when
juggling	 travel	 plans.	 Some	 athletes	 I’ve	 worked	 with	 simply	 overload
themselves	with	travel,	 their	marathon	performance,	sightseeing,	and	managing
home	from	a	distance.	Focusing	on	the	priority	of	the	trip	is	key.”	Overextending
yourself	will	interfere	with	your	recovery	at	best	and	can	lead	to	illness	at	worst.

Categorize
Before	major	races,	I	have	my	athletes	fill	out	a	detailed	race	plan.	It	helps	them
think	ahead	to	manage	their	equipment,	nutrition,	and	pacing.	It	also	gives	them
a	chance	 to	 state	 their	 race	goals—a	conservative	goal,	a	 stated	goal,	a	 radical
goal,	and	a	supersecret	pie-in-the-sky	goal.	Defining	 these	categories	gives	my
athletes	a	chance	to	reflect	on	their	training	and	their	abilities	under	a	range	of
race-day	circumstances.

At	 the	end	of	 the	 race	plan,	 I	 ask	 the	athletes	 to	make	a	 list	of	 their	 fears,
worries,	 and	 concerns	 about	 the	 race.	 They	 then	 label	 these	 as	 either	 “in	 my
control”	or	“out	of	my	control”	and	write	out	a	plan	for	how	to	cope	should	any
of	 these	 fears	 come	 to	 pass.	 I’ve	 seen	 everything	 from	 sharks	 to	 flat	 tires	 to
blisters	to	bad	attitudes	show	up	as	fears,	and	I	know	from	my	athletes’	feedback
that	 simply	 naming	 these	 fears	 and	 creating	 a	 plan	 to	 deal	 with	 adverse
conditions	builds	confidence	and	reduces	stress.

Such	listing	isn’t	confined	to	a	race	plan.	You	can	do	the	same	kind	of	thing
for	your	life	in	general.	Articulate	what	your	fears	are—writing	them	down	can
be	 especially	 useful,	 as	 things	 often	 seem	 vastly	 less	 scary,	 even	 silly,	 when
written	down	on	paper—and	categorize	each	as	“in	my	control”	or	“out	of	my
control.”	Construct	a	plan	for	dealing	with	the	things	that	scare	you,	should	they
ever	come	to	pass.	You’ll	find	that	this	task	helps	you	feel	as	if	you	can	handle
almost	everything	that	comes	your	way.	Ultimately,	one	thing	is	always	in	your
control,	no	matter	how	dire	the	situation:	your	attitude.



Relax
The	 restorative	 yoga	 poses	 and	 the	meditation	 and	 breath-awareness	 exercises
outlined	in	Chapters	16	and	17	of	this	book	will	help	you	relax	and	recover	from
training	 stress.	 Beyond	 that,	 they	 will	 give	 you	 tools	 for	 coping	 when	 stress
meets	you	in	real	life,	whether	it’s	the	stress	of	a	traffic	jam,	a	major	meeting,	an
argument	with	 a	 loved	one,	 or	 a	 race	 that’s	 tough.	 In	 each	of	 these	 situations,
return	to	deep,	full	breaths,	and	relax	everywhere	you	can,	growing	as	efficient
as	possible	by	using	energy	only	where	 it’s	needed.	That	might	mean	 relaxing
your	 jaw	in	 traffic,	your	hands	in	 the	meeting,	your	shoulders	 in	 the	argument,
and	all	of	the	above	in	your	race.

QUICK	TIPS
Take	a	look	at	the	big	picture	of	your	year,	marking	stressful	times
during	your	training,	work,	and	family	life.
Manage	your	stressors	by	learning	to	say	no	to	projects	that	spread	you
too	thin.
Have	a	clear	sense	of	your	goals	and	come	back	to	them	often.

Get	Help
A	 session	 or	 series	 of	 sessions	 with	 a	 counselor	 can	 teach	 you	 skills	 for
managing	 stress	 and	 can	 go	 a	 long	way	 toward	 helping	you	put	 your	 goals	 in
perspective.	A	sports	psychologist	can	help	you	with	this,	and,	frankly,	visiting	a
sports	 psychologist	 may	 be	 easier	 to	 wrap	 your	 brain	 around	 than	 visiting	 a
general	clinician.

Depending	 on	 your	 needs,	 your	 sports	 psychologist	 can	 teach	 you	 mental
skills	 for	 competition	and	 for	 life	 in	general.	Psychotherapist	Marvin	Zauderer
says,	“When	I	work	with	athletes	on	goal	setting,	I’m	not	just	working	on	goals
for	things	you	want	to	achieve	in	your	sport.	Goals	can	help	you	put	sport	in	the
right	 place	 in	 your	 life.”	Doing	 so	 creates	 a	 healthy	 balance	 between	 training,
work,	and	relationships.



ONE	OF	MY	coaching	clients,	Tara,	has	a	strict	rule	on	sleep.	If	she	doesn’t	get	six
hours	of	 sleep	 in	 the	night,	 she	won’t	 run	 the	next	day,	 reasoning	 that	 running
tired	does	more	harm	than	good.	This	is	a	fantastic	policy	to	implement	because
the	 truth	 is	 that	 many	 of	 us	 try	 to	 get	 by	 on	 far	 too	 little	 sleep.	 As	 physical
therapist	Brian	Beatty	says,	“Most	people’s	recovery	plan	is	five	hours	of	sleep
and	a	lot	of	coffee.”

Your	sleep	affects	not	just	your	recovery	but	also	your	ability	to	perform	to
your	 potential	 in	 workouts.	 When	 you	 don’t	 get	 adequate	 sleep,	 your	 motor
response	 is	 dulled,	 which	 can	 compromise	 your	 form	 or	 ingrain	 inefficient
neuromuscular	 patterns—bad	 habits.	 Research	 at	 Stanford	 University	 (Mah
2008)	shows	that	athletes	who	get	plenty	of	sleep	demonstrate	improved	ability
at	 sprinting,	 faster	 reaction	 times,	 and	 improved	 moods.	 Anecdotal	 evidence
bears	this	out.	Elite	runner	Tera	Moody,	who	has	a	history	of	insomnia,	finds	that
sleep	 is	 critical	 to	 her	 recovery.	 “When	 I	 get	 nine	 hours	 of	 sleep,	 I	 feel	 like
Superwoman	and	my	workouts	are	amazing,”	she	says.	“If	I’m	not	sleeping	well,



I	have	to	take	extra	recovery	days	between	workouts	and	everything	feels	a	lot
harder.”

There	are	further	implications	for	athletes	of	the	importance	of	sleep:	Karine
Spiegel	and	colleagues	 (1999)	have	 shown	 that	 even	a	week	of	curtailed	 sleep
causes	 adverse	 effects	 on	 glucose	 uptake	 and	 cortisol	 levels	 (engaging	 the
sympathetic	 nervous	 system).	 If	 your	 glucose	 uptake	 is	 inhibited,	 you	 are	 less
able	to	refuel	before,	during,	and	after	your	workouts.	While	there	is	not	much
further	scientific	study	into	 the	precise	effect	of	sleep	on	athletic	recovery	(see
Samuels	 2009),	 there	 is	 agreement	 among	 athletes,	 coaches,	 and	 physiologists
that	 sleep	 matters.	 You’ll	 need	 to	 pay	 attention	 to	 your	 own	 sleep	 habits	 to
determine	what	is	the	optimal	amount	for	you.

Because	disturbed	sleep	can	be	a	strong	indicator	of	overtraining,	it’s	critical
to	keep	an	eye	on	your	sleep	habits.	It	might	mean	tracking	the	number	of	hours
you	sleep	as	well	as	the	quality	of	your	sleep,	and	you	might	also	note	how	alert
you	feel	during	the	day.	If	you	see	a	deterioration,	set	aside	time	to	repay	your
sleep	debt,	dropping	a	workout	or	two	if	necessary	so	you	can	sleep	in.

WHAT	HAPPENS	DURING	SLEEP
As	you	sleep,	you	progress	through	four	stages:	three	non–rapid	eye	movement
(NREM)	 stages,	 and	 one	 rapid	 eye	movement	 stage	 (REM	 sleep)	 (see	 Figure
8.1).

Stage	 NREM1,	 light	 sleep,	 involves	 a	 relaxation	 of	 your	 muscles	 and
slowing	eye	movements—it’s	the	period	in	which	you	drift	into	and	out	of	sleep.
In	 stage	 NREM2,	 your	 eyes	 stop	 moving,	 and	 your	 brain	 waves	 slow.	 Stage
NREM3	includes	the	very	slow	brain	waves	called	delta	waves;	you	are	in	deep
sleep.	 Your	 endocrine	 system	 releases	 hormones,	 including	 growth	 hormone,
which	are	critical	to	your	adaptation	to	training.	REM	is	the	fourth	stage,	often
coming	 70	 to	 90	 minutes	 into	 the	 cycle.	 During	 this	 period,	 you	 consolidate
memories	 and	 ingrain	 skills,	 which	 are	 obviously	 important	 for	 your	 athletic
performance.	A	full	cycle	takes	an	hour	and	a	half	to	two	hours	and	then	repeats
NREM2,	NREM3,	and	REM	sleep.	As	the	night	wears	on,	the	amount	of	REM
sleep	 increases,	 and	 the	 time	 spent	 in	 stage	 NREM3	 decreases.	 We	 need
adequate	amounts	of	all	types	of	sleep	to	function	well	and	to	recover	fully.



HOW	MUCH	SLEEP	TO	GET
In	 an	 ideal	world,	 you’d	 fall	 asleep	 about	 20	minutes	 after	 climbing	 into	 bed.
Nodding	off	quicker	can	be	a	sign	of	sleep	debt.	Then,	ideally,	you’d	sleep	until
you	were	done	sleeping,	which	we	sometimes	call	being	“slept	out.”	For	many
people,	 being	 slept	out	 takes	 slightly	over	 eight	hours	per	night,	 enough	 to	 let
you	wake	 up	without	 needing	 an	 alarm.	 If	 you	 do	 not	 get	 enough	 sleep	 each
night,	you’ll	 accrue	“sleep	debt,”	 for	which	your	body	will	 eventually	demand
repayment.	Plentiful	sleep	should	be	a	key	feature	of	your	recovery	plan.

In	times	of	heavy	training,	be	sure	to	block	off	extra	time	for	sleep	as	part	of
your	 stress-management	 plan,	 in	which	 you	 balance	 your	 obligations	 to	work,
family,	 and	 training.	 When	 training	 is	 heavy,	 ideally	 your	 workload	 will	 be
lighter,	 and	 your	 family	 will	 understand	 your	 need	 for	 more	 sleep.	 One
conventional	 rule	 of	 thumb,	 especially	 useful	 for	 runners,	 will	 help	 you	 get	 a
sense	of	what	works:	If	you	are	running	60	miles	a	week,	you	should	aim	to	get
an	extra	60	minutes	of	sleep	each	day.	Expressed	in	time	units,	if	you’re	training
10	 hours	 a	 week,	 an	 extra	 hour	 of	 sleep	 daily	 should	 improve	 your	 recovery.
Likewise,	 if	you’re	 training	15	hours	a	week,	an	hour	and	a	half	 is	 in	order;	a
load	of	20	hours	a	week	would	suggest	you	get	two	hours	beyond	the	standard
eight.	While	 increasing	sleep	this	much	may	not	be	realistic,	 it	does	encourage
you	to	value	sleep.



NAPPING
My	own	coach,	Joan	Nesbit	Mabe,	ran	the	10,000	at	the	1996	Olympics.	She	has
long	had	a	daily	napping	 ritual,	which	she	 thinks	made	a	big	difference	 in	her
ability	to	recover	and	to	fit	12	workouts	into	the	week	during	her	days	as	an	elite
runner.	“That’s	twelve	work	days	with	only	seven	nights	to	sleep,”	she	says.	“I
used	napping	to	collapse	twelve	days	into	seven,	kind	of	like	the	tesseract	in	A
Wrinkle	in	Time.	Every	workout	was	preceded	by	sleep,	be	it	a	full	night’s	sleep
or	an	afternoon	power	nap.	I	never	saw	sleeping	as	lazy,	but	smart—and	sort	of
sneaky,	 because	 I	 found	 a	way	 to	 speed	 recovery	without	 using	 performance-
enhancing	drugs.”

Depending	on	the	amount	of	time	you	have—and	whether	you	are	carrying
any	sleep	debt—the	length	of	your	nap	may	vary.	A	short	nap—say,	20	minutes
—will	give	you	a	period	of	NREM2	sleep,	while	a	longer	nap	of	an	hour	and	a
half	or	more	can	take	you	through	the	REM	cycle.	There	is	a	period	between	the
shorter	and	longer	nap,	somewhere	around	45	minutes	of	sleep,	in	which	you	can
find	 yourself	waking	 groggier	 than	 you	were	when	 you	 started,	 so	 plan	 ahead
when	you	lie	down.	If	you	can	get	 into	 the	habit	of	napping,	you’ll	 learn	what
the	best	parameters	are	for	you.	Notice	also	when	your	body	feels	ready	to	nap.
Depending	on	your	own	circadian	rhythm,	you	might	find	early	or	mid-afternoon
the	best	time	for	a	rest.	Don’t	let	your	nap	grow	so	long	that	you	can’t	drift	off
easily	at	bedtime.



HOW	TRAVEL	AFFECTS	SLEEP
Travel	affects	sleep	habits,	especially	if	you	move	across	time	zones.	The	change
in	 environment	 alone	 can	 keep	 you	 awake	 or	 disturb	 your	 sleep,	 and	 that’s
compounded	 when	 your	 internal	 clock	 doesn’t	 mesh	 with	 the	 time	 at	 your
destination.	 Do	 what	 you	 can	 to	 create	 a	 restful	 environment	 for	 sleep	 (as
outlined	 below),	 and	 be	 sure	 you	 head	 into	 any	 travel,	 especially	 travel	 for	 a
race,	as	well	rested	as	possible.

Moving	 across	 time	 zones,	 figure	 that	 you’ll	 need	 a	 day	 per	 time	 zone	 to
adapt.	 If	you’re	 traveling	 from	 the	East	Coast	 to	 the	West	Coast	of	 the	United
States	 for	 a	 race,	 or	 from	 the	West	Coast	 to	Hawaii,	 arriving	 three	 days	 early
would	be	a	good	plan.	Westward	travel	is	easier	because	you	won’t	have	to	wake
up	any	earlier	 than	usual.	Traveling	east,	 conversely,	 is	harder	on	 the	body,	 as



you’ll	 need	 to	 wake	 up	 earlier	 than	 you’re	 used	 to.	 Opening	 the	 blinds	 and
getting	sunlight	will	help	you	adapt	by	resetting	your	internal	clock.

SETTING	UP	BETTER	SLEEP
Keeping	a	routine	will	help	you	regulate	your	sleep	better.	Aim	to	get	to	bed	at
the	same	time	every	night	and	to	wake	up	around	the	same	time	every	morning.
This	holds	on	weekends,	as	well.	Your	bedroom	should	be	quiet,	cool,	and	dark
and	used	not	as	a	den	for	reading	and	watching	television	but	as	a	sanctuary	for
sleep.

What	you	do	in	the	few	hours	before	sleep	affects	your	ability	to	unwind	and
to	 stay	 asleep.	 If	 you	 have	 a	 late-day	workout,	 don’t	 let	 it	 creep	 too	 close	 to
bedtime	 so	 that	 you	 aren’t	 still	 jacked	 up	 when	 it’s	 time	 to	 lie	 down.	 Avoid
caffeine	 after	 lunchtime;	 its	 effects	 can	 linger	 for	 hours.	 And	 even	 though
drinking	alcohol	might	help	you	feel	relaxed	or	drowsy,	it	can	interfere	with	the
quality	of	your	sleep.

A	relaxing,	unwinding	ritual	can	help	prepare	you	for	bed.	Take	the	half	hour
before	you	get	 in	 bed	 to	 enjoy	 a	 cup	of	 herbal	 tea	 (chamomile	 is	 a	 traditional
choice,	 considered	 soporific),	 soak	 in	 a	warm	bath	 (perhaps	with	Epsom	salts;
see	Chapter	12),	do	a	few	restorative	yoga	poses	(see	Chapter	16),	or	 focus	on
your	breathing	and	meditate	(Chapter	17).	Exactly	what	you	do	is	less	important
than	the	ceremony	of	doing	it.	In	time,	you’ll	associate	this	ritual	with	bedtime,
and	it	will	cue	you	to	fall	asleep.

If	 you	 have	 trouble	 sleeping	 and	 are	 considering	 using	 sleep	 aids—even
melatonin,	sold	as	a	dietary	supplement—talk	to	your	health	care	provider	and,	if
you	 have	 one,	 your	 coach.	 You’ll	 want	 to	 check	 that	 any	 substance	 you’re
considering	taking	is	both	safe	for	you	and	not	a	banned	substance	on	the	World
Anti-Doping	 Agency’s	 (WADA)	 list.	 Your	 coach	 should	 hear	 about	 your
sleeping	 problems,	 too,	 because	 they	may	 be	 a	 sign	 that	 you	 are	 carrying	 too
heavy	a	 training	 load.	Tweaking	your	 training	plan	can	help	you	balance	work
and	rest.

Reducing	 life	 stress	 will	 also	 help	 you	 sleep.	 See	 Chapter	 7	 for	 more	 on
stress	reduction.

QUICK	TIPS
Getting	enough	sleep	is	critical	to	athletic	performance.



Sleep	until	you	wake	up	satisfied,	without	an	alarm—this	might	mean
nine	hours	or	even	more	per	night.
Naps	supplement	your	night-time	sleep	and	help	reduce	your	sleep	debt.
An	evening	ritual	can	help	you	settle	down	for	sleep.
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AFTER	MY	 FIRST	MARATHON,	 I	 couldn’t	 eat	 normally.	 The	 nausea	 that	 was	my
constant	 companion	 stayed	with	me	 a	 full	 two	 days,	 forcing	me	 to	 cancel	my
post-race	 dinner	 reservations	 and	making	what	would	 have	 been	 an	 indulgent
room	 service	 meal—potato	 skins	 with	 cheese	 and	 a	 cold	 beer—completely
unpalatable.	An	hour	 after	 finishing	my	 first	 Ironman,	 however,	 I	was	happily
eating	and	sipping	champagne.	The	difference?	I’d	figured	out	fueling	during	the
race,	 to	 the	 benefit	 of	 my	 post-race	 recovery.	 As	 you	 may	 know	 well	 from
personal	experience,	the	right	nutrition	can	make	or	break	your	race.	The	longer
the	 event,	 the	more	 critical	 it	 is	 to	 figure	 out	 how	 to	 eat	 during	 the	 race.	But
that’s	only	part	of	the	puzzle.	You	also	need	to	learn	the	best	ways	to	fuel	your
recovery	so	that	you	are	ready	for	the	next	training	session.

Proper	 recovery	 nutrition	 happens	 not	 only	 in	 the	 immediate	 postworkout
period,	but	all	the	time.	We	hear	a	lot	about	the	“glycogen	synthesis	window,”	or
the	recovery	window,	which	is	open	widest	in	the	first	two	hours	after	exercise,



and	a	good	recovery	nutrition	plan	will	certainly	address	that	time.	But	nutrition
for	recovery	extends	far	beyond	this	window;	it	happens	all	day,	day	in	and	day
out.

DAILY	EATING
Your	best	approach	to	recovery	nutrition	is,	quite	simply,	to	eat	well	all	the	time.
A	healthy	 diet,	 in	Michael	Pollan’s	 now-famous	manifesto	 from	 In	Defense	of
Food,	 is	comprised	of	“food.	Not	 too	much.	Mostly	plants.”	A	wide	variety	of
brightly	colored	foods,	mostly	vegetables	and	fruits	that,	whenever	possible,	are
organic	 and	 locally	 sourced,	 will	 provide	 you	 with	 most	 of	 what	 you	 need.
Prepackaged	and	processed	foods—the	bars,	gels,	and	powdered	drinks	that	tend
to	 line	 the	 shelves	of	any	athlete’s	pantry—have	 their	place,	but	 it	 is	 a	 limited
place	 and	 pertains	 to	 the	 time	 immediately	 preceding,	 during,	 and	 sometimes
after	exercise.	Even	then,	real	food	is	often	the	better	option,	depending	on	the
individual’s	constitution	and	the	intensity	and	duration	of	exercise.	For	a	useful
book	 on	 healthy	 daily	 eating	 habits	 for	 athletes,	 see	 Adam	 Kelinson’s	 The
Athlete’s	Plate:	Real	Food	for	High	Performance	(2009).

Your	 diet	 should	 include	 a	 good	balance	 of	macronutrients	 (carbohydrates,
protein,	 and	 fats).	 The	 precise	 proportion	 of	 each	 that	 works	 best	 depends	 on
your	constitution,	sport,	and	activity	level	and	must	be	determined	individually.
(Consult	with	 a	 registered	 dietitian	 specializing	 in	 sports	 nutrition	 if	 you	need
advice.)	While	we	often	get	into	a	habit	of	eating	the	same	thing	day	in	and	day
out,	 and	while	 it	 can	 be	 easy	 to	 have	 a	weekly	 schedule	 (Wednesday	 night	 is
pizza	night),	 variety	ensures	we	get	 the	most	 from	our	 food.	 In	Chapter	4,	we



saw	the	strain	of	a	monotonous	training	load;	don’t	get	so	mired	in	habit	that	you
have	a	monotonous	diet.

Eating	a	well-rounded,	natural	diet	will	provide	your	body	with	the	elements
it	needs	to	recover:	carbohydrates	to	supply	and	replenish	energy	in	the	form	of
glycogen,	 protein	 to	 deliver	 amino	 acids	 to	 rebuild	 muscle	 fiber,	 and	 fats	 to
insulate	the	body	and	to	carry	vitamins	to	the	cells.	Fall	short	on	any	of	these	and
you’ll	be	shortchanging	your	recovery.

THE	RECOVERY	SNACK
The	importance	of	the	recovery	snack—food	eaten	shortly	after	a	workout,	and
outside	 of	 regular	 meal	 times—depends	 on	 the	 context	 of	 your	 training.	 If
you’ve	finished	a	moderate-intensity	run	and	won’t	do	another	moderate	or	hard
workout	 for	 two	days,	 you’ll	 probably	get	 the	nutrients	you	need	 for	 recovery
from	your	 regular	meals.	 If,	 however,	 you’ve	 finished	 a	 three-hour	 ride	 in	 the
morning	 and	 have	 an	 evening	 run	 planned,	 the	 recovery	 snack	 and	 its	 timing
become	much	more	important.	Likewise,	if	you’ve	finished	your	peak	event	for
the	season	and	are	heading	into	a	transition	period	with	no	organized	training,	a
recovery	 snack	 is	 not	 critical.	 But	 if	 you’ve	 finished	 a	 long	 run	 and	 have
depleted	your	glycogen	 stores,	you	need	 to	pay	attention	 to	getting	a	 recovery
snack	quickly	so	that	you	can	restock	for	the	next	week	of	training.

Recovery	Nutrition	Starts	Early



Your	 recovery	 nutrition	 actually	 begins	 before	 your	 workout.	 You’ll	 need	 to
check	that	you	are	entering	the	workout	with	a	full	tank,	so	to	speak.	While	you
may	 not	 have	 full	 glycogen	 stores,	 you’ll	 want	 to	 have	 enough	 energy	 to
complete	 the	 workout:	 Ideally,	 you’ll	 approach	 the	 workout	 with	 a	 plan	 that
trains	 your	 body	 to	 use	 the	 energy	 sources	 you’ll	 need	 in	 your	 race—fat	 for
endurance	workouts,	glycogen	for	higher-intensity	efforts.	Starting	your	workout
with	a	deficit	will	interfere	with	your	recovery.

Likewise,	 take	 in	 fluid	 and	 carbohydrates	 if	 your	 workout	 is	 a	 long	 one.
Doing	so	will	ensure	that	you	don’t	create	a	massive	deficit,	which	will	be	harder
to	 overcome	 and	 will	 interfere	 with	 your	 recovery.	 When	 you	 deplete	 your
glycogen	 supply,	 you	 hit	 the	 dreaded	wall—a	 condition	 that	 can	 jettison	 your
race.	 Beyond	 that,	 it	 may	 take	 a	 number	 of	 days	 to	 replenish	 your	 glycogen
stores.

Timing	of	the	Recovery	Snack
The	carbohydrates	you	consume	in	the	first	30	minutes	after	exercise	will	lead	to
higher	glycogen	levels	than	if	you	wait	for	two	hours	after	the	workout	to	begin
eating	again	(Ivy	et	al.	1988).	For	this	reason,	we	often	hear	about	a	“glycogen
window,”	in	which	we	have	to	take	in	our	recovery	snack	for	maximum	benefits.
And	while	that’s	true,	it’s	not	as	hard	and	fast	as	some	would	make	it	seem.	The
window	doesn’t	slam	shut	at	30	minutes	postexercise.	You	have	two	hours	after
your	 workout	 when	 you	 can	 take	 in	 that	 recovery	 snack.	 But	 you’ll	 still	 be
replenishing	 glycogen	 depleted	 during	 a	morning	workout	when	 you	 eat	 your
lunch,	your	afternoon	snack,	and	your	dinner.	 In	 fact,	 if	you’re	more	depleted,
you’ll	still	be	replenishing	your	glycogen	stores	the	next	day.	Don’t	get	too	hung
up	 on	 the	 30-minute	 rule,	 but	 do	 remember	 to	 pay	 attention	 to	 your	 recovery
snack	after	longer	or	intense	workouts	when	you	need	to	recover	quickly.

Composition	of	the	Recovery	Snack
Your	 recovery	 snack	 should	 be	 a	 mixture	 of	 fluids,	 sodium,	 carbohydrates,
possibly	some	protein,	and	not	too	much	fat.	Fat	can	interfere	with	your	body’s
ability	 to	process	 the	carbohydrates—and	 the	protein—in	your	 recovery	snack.
Here’s	a	look	at	the	breakdown.

Fluids
The	recovery	snack	needs	to	include	fluid	to	help	offset	the	fluid	lost	during	your
workout.	How	will	you	know	how	much	you’ve	lost?	By	weighing	yourself	pre-



and	 postworkout,	 ideally	 nude	 so	 that	 your	 wet	 clothing	 doesn’t	 skew	 the
postworkout	measurement.	You	don’t	need	to	do	this	for	every	single	workout,
but	an	occasional	weighin	before	and	after	your	longer	or	harder	workouts	will
show	you	how	much	water	weight	you’re	losing.

You’ll	need	to	replace	most	of	each	pound—or	16	ounces—of	fluid	you’ve
lost.	The	American	Dietetic	Association	(ADA)	suggests	you	drink	from	16	 to
24	ounces	for	every	pound	of	weight	lost	during	the	workout.	Hitting	the	higher
end	 of	 this	 range,	 24	 ounces	 per	 pound	 lost,	 will	 help	 you	 rehydrate	 more
quickly	and	set	you	up	for	your	next	training	session.	Note	that	new	thinking—
outlined	 under	 “Hydration”—says	 that	 thirst	 should	 be	 your	 guide	 as	 you
rehydrate.

Sodium
Even	 if	 you	 are	 a	 so-called	 salty	 sweater,	 the	 concentration	of	 sodium	 in	your
blood	actually	 increases	during	your	workout,	because	you	 lose	 far	more	 fluid
than	sodium	as	you	sweat.	But	this	loss	of	sodium	needs	to	be	offset	by	taking	in
sodium	after	your	training	session	so	you	can	restore	your	preworkout	balance.	It
can	come	from	a	sports	drink,	but	many	sports	drinks	don’t	have	enough	sodium.
You	 can	 supplement	 by	 using	 table	 salt	 as	 part	 of	 your	 recovery	 snack	 or	 by
taking	 salt	 tablets	 or	 electrolyte	 capsules.	 Sports	 nutritionist	 Bob	 Seebohar
recommends	 taking	 in	500	milligrams	of	sodium	after	a	 long	or	hard	workout.
And	 nutritionist	 Monique	 Ryan,	 author	 of	 Sports	 Nutrition	 for	 Endurance
Athletes,	 explains,	 “It’s	 really	 the	 carbohydrates	 and	 sodium	 that’s	 most
important	postworkout.	Sodium	helps	pull	 fluid	 through	 the	small	 intestine.”	 It
also	helps	pull	glucose	and	water	 into	your	cells,	so	 it’s	 important	 that	you	get
your	sodium	stores	refilled.	Table	9.1	shows	the	amount	of	sodium	per	8	ounces
of	various	beverages.



Carbohydrates
Your	 recovery	 snack	 should	 contain	 somewhere	between	1.0	 and	1.5	grams	of
carbohydrates	per	kilogram	of	your	body	weight,	with	1.2	grams	per	kilogram	of
body	 weight	 a	 common	 target.	 (To	 figure	 your	 weight	 in	 kilos,	 divide	 your
weight	 in	 pounds	 by	 2.2.)	 That’s	 roughly	 the	 equivalent	 of	 0.5	 grams	 of
carbohydrates	per	pound	of	body	weight.	Each	gram	of	carbohydrates	contains	4
calories.	 To	 make	 things	 easy,	 see	 Table	 9.2	 for	 your	 target	 range	 of
carbohydrates	to	consume	in	the	recovery	snack.





As	you	can	see,	that’s	a	decent	amount	of	calories.	You’ll	be	taking	them	in
after	a	workout	of	90	minutes	or	longer,	though,	and	you	must	think	of	them	as
critical	 to	 your	 recovery,	 because	 replenishing	 the	 glycogen	 stores	 you’ve	 just
depleted	is	a	prerequisite	for	your	next	workout	to	have	any	quality	effect.

Protein
While	some	studies	have	shown	that	protein	aids	in	glycogen	uptake,	others	have
not	 supported	 this	 finding.	 Ryan	 says	 that	 the	 importance	 of	 protein	 in	 the
recovery	meal	 is	 overrated	 because	 protein	 doesn’t	 facilitate	muscle	 glycogen
recovery	after	endurance	training.	Instead,	protein	helps	muscles	rebuild	after	a
resistance	workout.	“You	can	add	in	some	protein	if	it’s	the	kind	of	workout	that
could	have	caused	some	muscle	breakdown,”	she	says,	“but	you	don’t	want	the
protein	to	crowd	out	the	carbohydrate.”

A	recent	study	 (Rowlands	and	Wadsworth	2011)	 found	 that	 female	cyclists
responded	 very	 differently	 than	 male	 cyclists	 when	 they	 ingested	 a	 recovery
snack	containing	protein.	Men	responded	better	to	more	protein	in	their	recovery
drink,	but	some	women	reported	feeling	more	tired	and	sore	when	their	recovery
meal	 included	 a	 larger	 proportion	 of	 protein.	 You	must	 find	 the	 amounts	 that
work	best	for	you	individually.

If	 you	 are	 adding	 protein,	 some	 amount	 between	 6	 and	 20	 grams	 is
recommended.	 Because	 protein	 also	 holds	 4	 calories	 per	 gram,	 that’s	 a	 range
from	24	to	80	calories	from	protein—not	a	lot.	It	can	come	from	soy,	whey,	or	a
lean	meat	source.

Recovery	Snack	Options
Chocolate	milk	has	been	promoted	as	an	ideal	recovery	drink	ever	since	a	2006
study	 (funded,	 in	 part,	 by	 the	 dairy	 industry)	 showed	 that	 it	 aided	 recovery	 as
well	as	or	better	than	the	commercial	products	Gatorade	and	Endurox	R-4.	It	can
be	 a	 very	 palatable	 choice,	 especially	 after	 a	 very	 long	 or	 intense	 workout
because	you	might	not	have	much	of	an	appetite.	This	is	when	a	liquid	snack	is
most	appealing.

For	 convenience,	 you	 might	 choose	 a	 preformulated	 recovery	 drink	 or
recovery	bar,	and	that’s	fine.	When	you	can,	however,	aim	to	prepare	your	own
recovery	 snack.	 It	 gives	 you	 a	 chance	 to	 control	 the	 ingredients,	 to	 include
organic	and	locally	sourced	items	whenever	possible,	and	to	customize	the	flavor
and	texture	to	please	your	palate.



Examples	of	a	suitable	recovery	snack:

Chocolate	milk
Chocolate	soymilk
Bagel	with	jam,	cream	cheese,	peanut	butter,	or	a	slice	of	turkey
Smoothie	(fruit	and/or	vegetables	blended	with	cow’s	milk;	soy,	almond,	or
rice	milk;	or	yogurt)
Fruit	and	yogurt
Cereal	with	cow’s	milk	or	soy,	almond,	or	rice	milk
Fresh	juice	and	a	handful	of	nuts

With	any	of	 these	snacks,	 include	water	or	a	sports	drink	 to	rehydrate	you	and
consider	adding	salt	or	supplementing	with	electrolytes.

Beyond	the	Recovery	Snack
Your	recovery	continues	well	beyond	the	recovery	snack.	You’ll	do	well	to	take
in	another	1.0	to	1.2	grams	of	carbohydrates	per	kilo	of	body	weight	about	two
hours	after	your	recovery	snack.	This	often	comes	at	a	regular	mealtime—lunch
after	a	morning	workout,	dinner	after	an	afternoon	or	all-day	session—so	it	can
be	 comprised	 of	 real,	 whole	 foods.	 Beyond	 that	 meal,	 pay	 attention	 to	 the
amount	of	carbohydrates	you’re	consuming	for	the	rest	of	the	day	and	be	sure	to
take	in	protein	and	fat,	as	well.

Eating	to	Reduce	Inflammation
While	 some	 inflammation	 is	 a	 normal	 product	 of	 training,	 carrying	 too	much
inflammation	 may	 aggravate	 overuse	 patterns,	 leading	 to	 injury,	 and	 may
contribute	not	only	to	inflammatory	diseases	such	as	arthritis	and	lupus	but	also
to	heart	disease,	 some	cancers,	and	Alzheimer’s.	What	you	eat	can	affect	your
body’s	 inflammatory	 response.	 Certain	 foods	 can	 help	 your	 body	 combat
inflammation:	berries,	rich	in	phytochemicals	and	antioxidants;	cold-water	fish,
such	as	salmon	and	mackerel,	as	well	as	walnuts	and	flaxseed,	all	of	which	are
rich	in	omega-3	fatty	acids;	spices	such	as	ginger	and	garlic;	and	coffee	and	tea.
A	 healthy,	 Mediterranean-influenced	 diet	 high	 in	 vegetables,	 beans,	 fish,	 and
olive	oil	works	well.

Many	 books	 and	 websites	 offer	 details	 on	 an	 anti-inflammatory	 diet.	 It’s
worth	 looking	 into	 because	 such	 diets	 emphasize	whole	 grains,	 beans,	 healthy
fats,	 and	plenty	of	produce,	which	 is	 a	great	 diet	 for	 athletes,	 regardless	of	 its



anti-inflammatory	properties.
During	periods	of	heavy	 training,	 take	 special	 care	 to	 avoid	 junk	 food	and

foods	 high	 in	 saturated	 fat	 and	 sugar.	 (Of	 course,	 this	 is	 a	 good	 policy	 year-
round.)	Our	Western	diets	are	generally	too	heavy	in	omega-6	fatty	acids,	which
feed	 hormones	 that	 promote	 inflammation,	 and	 often	 too	 low	 in	 omega-3s,
which	do	the	opposite.	Polyunsaturated	vegetable	oils,	found	in	most	processed
foods,	 are	 a	 source	 of	 omega-6s.	While	 we	 need	 both	 omega-3	 and	 omega-6
fatty	acids,	we	need	them	in	the	correct	ratio—pretty	much	as	low	as	we	can	get
it	toward	two-to-one,	or	even	one-to-one.	For	more	on	omega-3	fatty	acids,	see
Chapter	10,	on	supplements,	but	aim	to	get	most	of	your	nutritional	needs	from
food	instead	of	supplements.

HYDRATION
It’s	 critical	 to	 your	 performance	 and	 your	 recovery	 to	 stay	 hydrated.	 While
dehydration	 is	 a	 natural	 effect	 of	 training	 and	 racing,	 if	 you	 get	 too	 deep	 into
dehydration,	 your	 performance	 suffers.	 When	 you	 become	 dehydrated,	 your
heart	rate	rises	to	pump	the	smaller	volume	of	blood	to	your	working	muscles.
Your	 effort	 feels	 harder.	 You	 can	 develop	 gastrointestinal	 problems.	 None	 of
these	 symptoms	 aid	 peak	performance!	 If	 you	do	more	 than	one	workout	 in	 a
day,	or	 if	any	of	your	workouts	 take	place	 in	 the	heat,	you	need	to	pay	special
attention	to	the	amount	of	fluid	you’re	consuming.

How	 much	 should	 you	 drink?	 Should	 you	 try	 never	 to	 lose	 more	 than	 2
percent	of	your	body	weight	to	fluid	losses?	Recent	thinking	says	no,	that	this	is
more	 a	marketing	 line	 than	 correct	 science.	As	Ross	Tucker,	 Jonathan	Dugas,
and	Matt	 Fitzgerald	 explain	 in	 The	 Runner’s	 Body,	 your	 body	 works	 hard	 to
maintain	 the	 appropriate	 osmolality,	 or	 balance	 in	 the	 concentration	 of	 bodily
fluids.	When	things	get	out	of	whack,	you	get	thirsty,	and	when	you	follow	your
thirst	 as	 a	 cue	 to	drink,	your	 fluids	come	back	 into	 the	appropriate	osmolality.
Drinking	 too	 much	 in	 order	 to	 stick	 to	 a	 predetermined	 schedule	 can	 lead	 to
hyponatremia,	 an	 imbalance	 between	 sodium	 and	 fluid	 levels	 that	 can	 cause
serious	 problems,	 even	 death.	 Let	 your	 thirst	 be	 your	 guide	 as	 you	 work	 to
maintain	hydration	day	to	day.

The	easiest	way	to	determine	your	state	of	hydration	is	by	checking	the	color
of	your	urine.	It	should	be	light-colored	or	almost	clear.	Yellow	or	brown	urine
indicates	dehydration.	(Note	that	some	vitamin	supplements	will	give	your	urine



a	bright	yellow	hue.)
The	best	beverages	to	replace	fluids	 lost	 in	 training	and	racing	will	 include

some	sodium	to	encourage	the	body	to	retain	these	fluids	for	use	in	rehydration.
Straight	water	 is	 often	passed	 through	 the	body	quickly	 and	 released	 as	 urine.
You	 might	 choose	 instead	 a	 sports	 drink	 with	 sodium,	 chicken	 or	 vegetable
broth,	tomato	juice,	or	a	homemade	smoothie	with	some	added	salt.

Paying	close	attention	to	your	nutrition	and	hydration	will	ensure	you’re	fueling
your	body	with	everything	it	needs	to	recover	properly.

QUICK	TIPS
Recovery	nutrition	is,	quite	simply,	good	nutrition	all	the	time.
Emphasize	variety	in	your	diet.
A	balanced	diet	can	help	combat	systemic	inflammation	and	lower	your
recovery	times.
Drink	to	thirst,	during	exercise	and	all	day.
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SUPPLEMENTS	 ARE	 DESIGNED	 to	 cover	 deficiencies	 in	 your	 diet.	 If	 you	 eat	 a
varied,	healthy	diet	rich	in	fruits,	vegetables,	whole	grains,	and	lean	protein,	you
should	be	 setting	yourself	up	 for	maximum	recovery.	 (If	you	are	unsure	about
whether	 you’re	 eating	 right,	 have	 a	 sports	 nutritionist	 analyze	 your	 diet.)	 But
beyond	whole-foods	nutrition,	a	few	supplements	may	enhance	your	recovery.	In
this	chapter,	we’ll	look	at	the	most	beneficial	supplements,	as	well	as	things	you
might	be	using	now	that	aren’t	worth	your	 time	and	money—or,	 in	 the	case	of
nonsteroidal	 anti-inflammatory	 drugs	 (NSAIDs),	 can	 even	 compromise	 your
health.

If	you	are	accustomed	to	supplementing,	it	may	have	been	a	while	since	you
gave	 thought	 to	 what	 you	 are	 taking	 and	 why.	 Because	 reducing	 stress	 and
simplifying	your	life	will	help	your	recovery,	spend	a	moment	considering	why
you	use	each	supplement	in	your	arsenal,	whether	it’s	working	for	you,	what	its
drawbacks	might	be	(whether	in	pricing,	maintenance,	or	system	upset),	and	how
it	 serves	 your	 athletic	 and	 personal	 goals.	 You	 might	 find	 a	 simpler	 regimen



works	just	as	well,	or	you	might	recommit	to	your	current	choices.	Just	be	sure
you	are	not	using	something	from	a	bottle	to	counter	the	effects	of	too	little	sleep
and	too	much	stress.

Supplements	 are	 not	 subject	 to	 Food	 and	 Drug	 Administration	 (FDA)
approval.	 Many	 have	 not	 undergone	 the	 rigorous	 clinical	 testing	 required	 for
FDA-approved	drugs,	and	producers	are	not	required	to	substantiate	their	claims
about	their	products’	effectiveness.	Supplement	production	is	not	regulated	with
federal	oversight,	so	contamination	is	always	possible.	As	a	competitive	athlete,
you	 are	 ultimately	 responsible	 for	 what	 you	 ingest,	 and	 if	 you	 are	 subject	 to
WADA	drug	 testing,	 you	must	 be	particularly	 rigorous	 and	 careful	 about	what
you	allow	to	cross	your	lips	(or	your	skin,	if	you	use	topical	creams	and	balms).
It’s	 best	 to	 talk	 to	 your	 coach	 and	 your	 health	 care	 providers—including	 your
sports	nutritionist—before	using	any	of	the	supplements	described	here.

MULTIVITAMINS	AND	MINERALS



If	you’re	eating	a	varied	diet	full	of	plant-based	foods	and	your	weight	is	holding
steady,	you’re	receiving	adequate	amounts	of	vitamins	and	minerals	and	have	no
need	 for	 a	 daily	multivitamin	 and	mineral	 supplement.	But	 if	 you	 are	 limiting
your	 food	 intake	 or	 do	 not	 eat	 certain	 foods	 for	 ethical	 or	 personal	 reasons,	 a
multivitamin	may	help	ensure	you	get	adequate	amounts	of	B	vitamins;	vitamins
C,	D,	and	E;	beta	carotene;	and	selenium	(American	Dietetic	Association	2009).
Another	 exception	 would	 be	 mineral	 supplementation	 (calcium,	 iron,
magnesium,	and	zinc)	for	athletes	with	a	history	of	anemia,	especially	those	who
don’t	eat	red	meat.	Iron	supplementation	should	happen	under	the	direction	of	a
health	care	professional	because	taking	too	much	iron	can	be	very	harmful.

ANTIOXIDANTS
A	healthy	diet	including	a	variety	of	fruit	should	give	you	plenty	of	antioxidants,
which	 help	 combat	 damage	 from	 free	 radicals	 released	 during	 exercise.
However,	 supplementation	 can	 ensure	 you’re	 doing	 what	 you	 can	 to	 combat
inflammation.	 A	 recent	 study	 (Neubauer	 et	 al.	 2010)	 shows	 that	 increased
antioxidant	consumption	after	endurance	events	can	aid	in	recovery	by	reducing
the	damage	free	radicals	do	to	the	muscles.

A	varied	diet	 rich	 in	 fruits	 and	vegetables	with	bright	 colors	will	 give	you
plenty	of	dietary	antioxidants.	If	you	need	to	supplement,	you	can	turn	to	red	and
purple	 juices,	 such	 as	 grape	 juice,	 tart	 cherry	 juice,	 pomegranate	 juice,	 either
generic	or	branded	(such	as	POMx	Recovery),	and	açai	juice.

A	 study	 by	 Kerry	 Kuehl	 and	 colleagues	 (2010)	 showed	 that	 drinking	 tart
cherry	juice	beginning	the	week	before	a	relay	race	where	each	runner	covered
about	14	miles	led	to	significantly	less	pain	after	the	race.	In	a	similar	study	for
the	marathon	 distance,	Glyn	Howatson	 and	 colleagues	 (2010)	 tested	marathon
runners	who	had	drunk	cherry	juice	for	the	week	of	a	marathon,	beginning	five
days	before	and	continuing	two	days	after	the	race.	Subjects	assigned	to	the	test
group	drank	8	ounces	 in	 the	morning	and	another	8	 in	 the	afternoon.	After	 the
race,	 subjects	 were	 tested	 for	 strength,	 signs	 of	 inflammation,	 and	 amount	 of
antioxidants	 in	 their	 blood,	 and	 the	 group	 that	 had	 drunk	 cherry	 juice	 showed
significantly	 better	markers	 of	 recovery	 than	 did	 the	 control	 group.	 To	 follow
this	 protocol	 at	 home,	 look	 for	 a	 product	 that	 contains	 100	percent	 tart	 cherry
juice,	not	a	blend	of	cherry	and	another	juice.	If	the	flavor	is	too	strong	for	you,
mix	 it	 into	a	smoothie—perhaps	with	some	yogurt	and	either	 flaxseeds	or	 flax



oil,	to	boost	your	omega-3	consumption	(see	the	following	section).
Other	 juices,	 such	 as	 pomegranate	 or	 açai,	may	help,	 too.	The	 research	on

such	products	is	ongoing,	so	check	the	most	current	results	on	a	medical	research
database	such	as	PubMed	before	making	your	decision	to	supplement.

ESSENTIAL	FATTY	ACIDS
Essential	fatty	acids	are	called	“essential”	because	we	must	take	them	in	through
our	 diet;	 our	 bodies	 don’t	 generate	 them	 on	 their	 own.	We	 need	 both	 alpha-
lineolic	acids	(ALAs),	from	omega-3	fats,	and	lineolic	acids,	from	omega-6	fats.
But	 the	 typical	Western	diet	 contains	 far	 too	much	of	 the	omega-6	 fats,	which
can	promote	inflammation,	in	proportion	to	the	omega-3	fats,	which	can	combat
inflammation.	The	best	approach	is	to	correct	this	imbalance	by	consuming	more
omega-3	 fatty	 acids	 from	 fatty	 cold-water	 fish	 such	 as	 salmon,	 mackerel,
sardines,	and	herring,	and	from	plant	sources	like	flaxseed	and	walnuts.

A	 second	 approach	 is	 to	 supplement	with	 omega-3	 intake	 from	 fish	 oil	 or
flaxseed	oil.	You’ll	find	various	fish	oil	supplements	on	the	market.	Look	for	one
that	 contains	 both	 eicosapentaenoic	 acid	 (EPA)	 and	 docosahexaenoic	 acid
(DHA);	these	are	the	omega-3	fats	your	body	needs.	Examine	the	source	of	the
fish	oil—is	it	from	cold-water	fish	like	salmon	and	anchovies?	If	ethical	farming
matters	 to	 you,	 you’ll	 want	 to	 investigate	 the	 farming	 practices.	 Is	 the
supplement	 pure	 and	 fresh,	 and	 can	 the	 producer	 cite	 a	 third-party	 tester	 to
guarantee	 these	 claims?	 (It	 seems	 safest	 to	 choose	 an	 independently	 inspected
producer.)	 Is	 it	 in	a	capsule	 form,	and	 if	so,	what	 is	 the	source	of	 the	capsule?
(Vegetarians	won’t	want	a	gelatin	capsule.)

Krill	oil,	made	from	small	marine	creatures,	contains	EPA	and	DHA	as	well
the	antioxidant	astaxanthin.	There	is	some	concern	about	depletion	of	Antarctic
krill,	 so	 if	 you	 want	 to	 support	 sustainable	 farming,	 do	 your	 research	 on	 the
source	 of	 your	 supplement	 if	 you	 choose	 krill	 oil.	 Those	who	 do	 use	 krill	 oil
report	there’s	less	of	the	fishy	burping	that	can	be	associated	with	fish	oil.

If	you	do	not	eat	fish,	look	for	flaxseed	or	flaxseed	oil.	Both	contain	alpha-
lineolic	 acid,	 which	 your	 body	 will	 synthesize	 into	 EPA	 and	 DHA,	 at	 some
metabolic	cost.	(Eating	fish	or	taking	fish	oil	supplements	will	be	a	more	direct
source	of	EPA	and	DHA.)

The	World	Health	Organization	recommends	healthy	adults	consume	0.3–0.5
grams	of	EPA	and	DHA	per	day,	and	a	larger	amount—around	a	gram—of	ALA.



Read	the	label	on	your	fish	oil	supplement	to	find	how	much	you’d	need	to	take
to	 reach	 that	 range.	The	more	concentrated,	 the	better.	 If	you	choose	 flaxseeds
instead,	you	can	eat	a	tablespoon	of	seeds	to	receive	about	a	teaspoon’s	worth	of
oil.	Either	contains	about	2	grams	of	ALA.

Storage	 for	 omega-3	 supplements	 can	 be	 tricky.	 Because	 flaxseed	 oil	 is
highly	unsaturated,	it	should	be	kept	cold	and	shielded	from	light,	and	package
contents	should	be	consumed	within	a	few	weeks	of	being	opened.	If	flax	oil	is
heated,	it	loses	its	beneficial	properties.	If	a	package	goes	rancid,	it	can	lead	to
illness,	and	in	some	circumstances	it	can	change	into	trans	fat.

If	you	are	going	to	use	flaxseeds,	you’ll	want	to	grind	them	so	that	they	can
be	processed	by	your	body	(instead	of	leaving	your	system	in	the	same	state	they
entered,	or	worse,	massing	together	and	clogging	up	the	plumbing	entirely).	You
can	grind	flaxseeds	in	a	coffee	grinder	or	with	a	mortar	and	pestle.	Grind	seeds
as	you’ll	be	using	them,	or	grind	a	whole	batch	ahead	of	time	and	store	it	in	the
freezer.

PROTEIN	SUPPLEMENTS
Marketers	try	to	convince	athletes	that	they	need	protein	powder	to	help	rebuild
muscles	during	recovery	periods	between	workouts.	But	 the	average	Westerner
—even	the	very	athletic	one—is	already	eating	more	than	the	amount	of	protein
required	 per	 day.	And	 as	we	 saw	 in	Chapter	9,	 studies	 are	 inconclusive	 about
whether	 adding	 protein	 to	 the	 recovery	 snack	 actually	 helps	 with	 glycogen
uptake.	There’s	really	no	need	to	supplement	with	protein	powders;	eating	lean
protein	from	healthy	sources	will	suffice.

PREPACKAGED	RECOVERY	SUPPLEMENTS

Postworkout	Beverages
We’ve	 seen	 the	 importance	 of	 the	 recovery	 snack,	 especially	 following	 longer
workouts.	 Many	 companies	 market	 prepackaged	 recovery	 drinks	 and	 drink
mixes.	When	you	don’t	have	the	logistical	ability	to	make	your	own	food,	these
can	come	in	handy	as	a	postworkout	snack.	So,	however,	can	any	range	of	non–
recovery	specific	 items,	 from	Slim-Fast	and	Ensure	 shakes	 to	premixed	yogurt



smoothies.	Let	your	palate,	your	budget,	and	your	experience	be	your	guide.

Recovery	Supplements
Beyond	 the	 snack,	 some	 companies	 offer	 capsules	 to	 deliver	 branched-chain
amino	acids	(BCAAs)	consisting	of	leucine,	isoleucine,	and	valine;	glucosamine;
and	 other	 ingredients	 with	 the	 goal	 of	 targeting	 recovery.	 Examples	 include
Wicked	 Fast	 Sports	 Nutrition’s	 Recover-Ease	 and	 Hammer	 Nutrition’s	 Race
Caps.	 Studies	 are	 inconclusive	 about	 their	 benefits,	 as	 you	will	 see	 below.	Do
your	own	 thorough	research	 in	conjunction	with	your	health	care	 team.	Again,
be	 sure	 you	 are	 getting	 quality	 training,	 food,	 and	 sleep	 and	 that	 you	 aren’t
reaching	for	a	bottle	to	make	up	for	deficiencies	in	your	self-care.

OTHER	SUPPLEMENTS
It	 can	 be	 very	 difficult	 to	 separate	 marketing	 from	 reality	 when	 researching
supplements	 because	 producers	 can	make	 claims	 about	 their	 products	 that	 are
not	 clinically	 proven.	According	 to	 the	American	Dietetic	Association	 (2009),
only	a	few	supplements	marketed	as	ergogenic	aids	actually	perform	as	claimed.
They	are	creatine	(useful	for	muscular	recovery	for	sprinters	and	weight	lifters;
less	useful	for	endurance	athletes),	caffeine,	sports	drinks/bars/gels,	and	protein
supplements.	 (Remember,	 a	 good	 diet	will	 deliver	 sufficient	 protein.)	None	 of
them	are	especially	useful	for	day-to-day	recovery.

In	 the	 following	 sections	 I	 discuss	 some	 commonly	 used	 supplements	 that
are	not	specifically	proven	to	work	for	recovery	but	that	may	be	worth	a	try	in
consultation	with	your	coach	and	health	care	provider.

Amino	Acids
While	protein	supplementation	is	probably	unnecessary,	there	may	be	benefits	to
consuming	BCAAs	before	and	after	your	workout.	BCAAs	have	been	shown	to
reduce	delayed-onset	muscle	soreness	(DOMS)	and	to	improve	immune	function
(Negro	et	al.	2008).	The	latter	can	be	a	useful	benefit:	Athletes	in	heavy	training
are	susceptible	to	infection	because	their	immune	systems	are	suppressed.

Similarly,	 supplementing	 with	 the	 amino	 acid	 glutamine	 can	 boost	 the
immune	system,	although	a	diet	with	adequate	protein	consumption	should	give
you	 plenty	 of	 glutamine.	 Athletes	 with	 overtraining	 syndrome	 exhibit	 low
plasma	 glutamine	 levels	 (Rowbottom,	Keast,	 and	Morton	 1996),	 but	 that	 does



not	directly	 imply	 that	 supplementing	with	glutamine	will	prevent	overtraining
or	enhance	recovery.

A	supplement	protocol	for	amino	acids	might	include	adding	5–10	grams	of
BCAA	powder	 to	your	breakfast	and	your	postworkout	snack	each	day,	and/or
adding	5	grams	of	glutamine	to	your	postworkout	snack.

Ginseng
Another	potential	 immune	system	booster	 is	ginseng.	It	can	also	help	 the	body
adapt	to	stress,	which	has	obvious	beneficial	applications	for	your	recovery.	But
its	effects	on	performance	and	recovery	have	not	been	conclusively	proven	(see,
e.g.,	Engels,	Falhman,	and	Wirth	2003),	and	it	is	complicated	to	secure	a	quality
preparation	and	then	to	follow	the	necessary	protocol	of	cyclical	dosing.	Focus
your	 attention	 instead	 on	 smart	 training,	 adequate	 rest,	 and	 whole-foods
nutrition.

PHARMACEUTICAL	PRODUCTS
Pharmaceutical	 products	 are	 not	 supplements	 and	will	 not	 aid	 in	 your	 general
recovery.	If	you	need	to	take	over-the-counter	products	to	dampen	your	pain	so
that	you	can	continue	 training,	 consider	 it	 a	 red	 flag.	That’s	 a	 sign	 it’s	 time	 to
visit	your	health	care	provider	to	investigate	the	root	of	the	problem.	Perhaps	it’s
an	overuse	 injury	 that	would	 respond	quickly	with	 rest	or	corrective	exercises.
Better	to	get	an	answer	immediately	than	to	attempt	to	train	through	a	problem
that	 could	 wind	 up	 seriously	 damaging	 your	 body	 and	 jettisoning	 your	 race
schedule.

Many	athletes	reach	for	nonsteroidal	anti-inflammatory	medications	such	as
Advil	 (ibuprofen)	 and	 Aleve	 (naproxen)	 when	 they	 feel	 the	 aches	 and	 pains
associated	 with	 training.	 If	 you	 find	 your	 hand	 on	 the	 bottle,	 stop	 and	 ask
yourself	why	you’re	taking	the	medication.	What	hurts?	Is	the	pain	relegated	to	a
particular	area?	If	so,	when	was	the	onset	of	the	pain?	Can	you	see	a	reason	for
the	pain:	a	drastic	increase	in	mileage,	a	fall,	overworn	running	shoes?	It	may	be
time	 to	 work	 with	 a	 professional	 to	 get	 to	 the	 root	 of	 your	 pain,	 instead	 of
masking	its	symptoms.

Taking	 NSAIDs	 in	 large	 dosages	 can	 actually	 interfere	 with	 your	 body’s
ability	to	recover	by	slowing	your	healing	time.	Overuse	of	NSAIDs	can	lead	to
a	 host	 of	 problems,	 from	 gastrointestinal	 trouble	 to	 kidney	 problems,	 as	 your



doctor	will	tell	you.	By	blocking	the	COX	enzyme,	they	increase	the	likelihood
of	stomach	upset,	 including	nausea,	and	of	diarrhea.	And	prescription	NSAIDs
that	act	as	COX-2	inhibitors	can	increase	your	risk	of	heart	attack.	Speak	to	your
health	care	professional	about	any	medications	and	supplements	you	ingest.	Take
care	 before	 using	 any	 over-the-counter	medication	 to	mask	what	 your	 body	 is
experiencing.

QUICK	TIPS
Be	wary	of	any	“miracle	cures”	and	aim	to	get	your	nutrients	from	real
food.
Increasing	the	amount	of	omega-3	fatty	acids	you	ingest	can	aid	your
recovery.
Juices	rich	in	antioxidants	such	as	tart	cherry	juice	are	also	promising	for
recovery	(and	tasty).
NSAIDs	are	not	a	recovery	aid;	in	fact,	they	can	interfere	with	your
body’s	natural	recovery	process.
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LIKE	 MANY	 RECOVERY	 techniques,	 the	 effective	 application	 of	 cold	 and	 heat
depends	 on	 the	 individual	 athlete.	 Studies	 have	 returned	 conflicting	 results	 on
the	effectiveness	of	various	treatments—the	importance	of	the	temperature	of	the
cold	 or	 heat	 applied,	 the	 amount	 of	 time	 spent	 in	 temperature	 therapy,	 and
whether	 there	 is	 a	 difference	 between	 dry	 heat	 and	moist	 heat’s	 effect	 on	 the
body—and	 on	 the	 exact	 processes	 at	 play	 during	 heat	 and	 cold	 therapy.
Regardless	 of	 the	 spotty	 and	 sometimes	 contradictory	 research,	many	 athletes
report	 a	 benefit	 from	 using	 cold	 and	 heat	 for	 recovery.	 Thus,	 you	 should
experiment	 to	 find	 what	 works	 best	 for	 you.	 Your	 personal	 reaction	 to	 and
appreciation	of	 these	methods	will	determine	whether	 they	enhance	 the	quality
of	your	recovery.

In	general,	ice	is	used	to	combat	the	inflammation	incurred	in	training,	both
generally,	from	repetitive	pounding,	and	specifically,	from	acute	trauma	such	as
a	crash	or	a	 tackle.	When	soft	 tissues	are	 in	an	acute	 stage	of	damage,	 adding
heat	will	only	aggravate	this	inflammation.	Cooling	the	tissues,	whether	through



a	stay	in	a	cold	bath	or	direct	application	of	an	ice	pack,	will	combat	excessive
inflammation	and	prevent	or	minimize	edema	(swelling).	Subsequent	removal	of
the	cold	 stimulus	 then	encourages	 renewed	blood	 flow	 to	 the	area,	bringing	 in
oxygen	and	cellular	chemicals	to	speed	up	recovery	while	removing	the	negative
by-products	 of	 exercise	 and	 inflammation.	 Physiologist	 Stephen	 McGregor
explains	 that	 ice	 baths	 knock	 out	 inflammation	 caused	 by	 impact,	 especially
during	running.	Ice	baths	can	also	have	an	analgesic	effect,	repressing	the	sense
of	pain	associated	with	inflammation.

Spending	time	in	a	warm	environment,	however—either	a	dry	one	such	as	a
sauna	 or	 a	 wet	 one	 such	 as	 a	 steam	 room	 or	 a	 whirlpool—can	 increase
circulation	 and	 loosen	 stiff	muscles.	A	warm	 room	or	 bath	 can	 feel	 nurturing,
too,	encouraging	relaxation	and	enabling	the	parasympathetic	nervous	system	to
facilitate	recovery.

COLD
Cold	is	used	to	counter	inflammation,	to	encourage	vasoconstriction	(tightening
in	 the	 blood	 vessels),	 and	 to	 numb	 pain.	 It	 has	 its	 place	 in	 recovery	 from	 the
general	trauma	of	training,	as	well	as	in	recovery	from	a	specific	injury.	If	you
have	an	injury	that	requires	icing,	check	back	in	your	training	history	to	consider
where	you	might	be	overdoing	it	and	give	recovery	extra	focus.

Ice	Bath
Many	 athletes	 swear	 by	 the	 postworkout	 ice	 bath,	 which	 they	 theorize	 helps
reduce	 inflammation	 and	 move	 waste	 products	 from	 the	 muscles.	 Studies
suggest	 that	a	cool	bath	may	be	 just	as	beneficial	as	an	 icy	one,	with	55	 to	60
degrees	Fahrenheit	an	ideal	temperature.

If	you	live	near	the	ocean,	a	quiet	river,	or	a	stream,	you	may	have	a	natural
cool	bath	handy	(see	Figure	11.1).	Many	triathletes	revisit	the	body	of	water	they
raced	in	after	the	event	to	help	cool	down	the	body’s	core	temperature.



Taking	a	cool	bath	to	reduce	inflammation	and	hasten	recovery	builds	on	this
practice.	 Ultrarunner	 Charlie	 Engle	 remembers,	 “In	Monterey,	 California,	 our
long	run	started	and	finished	in	Carmel	Beach	at	 the	bottom	of	Ocean	Avenue.
At	the	end	of	every	run,	I	walked	into	the	water	up	to	my	waist	and	stood	for	5
minutes.	 That’s	 cold	water,	 in	 the	mid-50s,	more	 than	 cold	 enough.	 There’s	 a
spiritual	aspect,	thanks	for	the	gift	of	the	day.”	If	you	have	access	to	an	outdoor
pool	in	the	off-season,	you	can	submerge	your	legs	up	to	your	hips	for	the	cool-
bath	effect.

In	 late	 2010,	Nike	 unveiled	 the	 “Space	Cabin,”	 a	 cryosauna	 that	 creates	 a
small,	cold	space	to	cool	the	skin	down.	Other	options	abound.	Some	programs,
such	 as	 that	 at	 the	 University	 of	 North	 Carolina–Chapel	 Hill,	 have	 ice
whirlpools.	Head	cross-country	coach	Peter	Watson	says,	“We	have	a	great	 ice
bath	in	the	indoor	track,	48	degrees	all	the	time.	It	seats	24	people.	Sunday,	we
get	 back	 from	 a	meet,	 they	 hang	 out	 in	 the	 ice	 bath.	 It’s	 a	whirlpool	with	 ten
jets.”	But	you	don’t	need	a	fancy	ice	whirlpool;	you	can	go	very	low-tech.	Elite
running	 coach	 Greg	 McMillan	 had	 an	 inspired	 and	 unusual	 solution	 for	 his
athletes:	“We	bought	a	horse	trough	that’s	about	6	feet	long,	so	when	athletes	are
sitting	in	it	with	the	water	coming	to	above	their	hip	bones,	their	legs	are	long.	It
gets	 the	 entire	 running	 musculature.”	 He	 prefers	 50-to	 55-degree	 ice	 water,
which	he	uses	to	fill	the	tub.



Physical	therapist	and	ultrarunner	Nikki	Kimball	says	the	timing	is	key.	“The
ice	bath	should	happen	as	soon	postworkout	as	it	can.	Certainly	within	an	hour.	I
try	 to	go	for	about	15	minutes,	but	 if	 it’s	chilly	out	and	I’m	in	a	river	and	 just
upstream	there’s	snow,	maybe	I’ll	do	10	minutes.”

When	is	an	ice	bath	useful?	I	recommend	it	after	a	hard	or	long	workout	that
has	created	trauma	in	your	 legs.	Workouts	 that	call	 for	 ice	baths,	 in	 the	rule	of
thumb	I	use	with	my	athletes,	include	long	runs	of	two	hours	or	longer,	or	a	90-
plus-minute	 run	with	 intensity.	You	might	 find	 a	 different	 approach	works	 for
you.	 Physiologist	 Stephen	McGregor	 suggests	 that	 ice	 baths	 serve	 a	 use	 after
running	 but	 are	 not	 important	 after	 nonimpact	 workouts	 such	 as	 cycling.	 He
says,	 “If	 cyclists	 are	 so	 sore	 that	 they	 need	 an	 ice	 bath,	 a	 good	massage	will
probably	do	more.”	Inflammation	is	a	natural	effect	of	the	training	process,	and
it’s	necessary	for	healing	to	occur.	The	goal	of	the	ice	bath	is	to	combat	excess
inflammation	 that	 will	 hamper	 training	 and	 to	 reduce	 the	 pain	 in	 the	muscles
after	a	workout.

To	create	a	cool	bath	at	home,	draw	a	short	bath	of	cool	tap	water,	sit	down,
and	then	add	 ice	 to	cool	 the	water	further.	Your	home	freezer’s	 ice-maker	may
not	 hold	 enough	 ice	 at	 any	 one	 time	 to	 get	 the	 bath’s	 temperature	 below	 60
degrees;	a	large	bag	or	two	of	purchased	ice	will	better	suit	the	purpose.	You’ll
know	you	got	the	right	amount	of	ice	right	when	there’s	still	ice	floating	in	the
tub	after	your	bath.	After	 the	2010	Boston	Marathon,	my	athlete	Stacey	called
room	service	for	ice	and	had	to	send	the	waiter	back	for	more	when	he	arrived
with	 a	 small	 silver	 bucket	 suitable	 for	 chilling	 champagne!	You	want	 a	much
bigger	amount.	In	the	same	hotel	in	2008,	I	hobbled	right	from	the	finish	line	to
the	 ice	machine,	 transferred	my	warm-up	clothes	 from	my	 large	drop	bag	 into
my	mylar	blanket,	and	completely	filled	the	drop	bag	with	ice.	Room	service	is
for	delivering	hot	chocolate—a	great	drink	to	enjoy	in	the	tub.

For	 comfort	 and	 relative	 warmth,	 cover	 the	 upper	 part	 of	 your	 body	 in	 a
towel	or	a	hooded	sweatshirt.	Bring	along	distractions—a	phone,	the	radio,	or	a
magazine—to	 help	 the	 time	 pass,	 or	 take	 this	 as	 an	 opportunity	 to	 strengthen
your	 mental	 focus	 by	 paying	 close	 attention	 to	 the	 discomfort	 of	 the	 cold,
exploring	the	sensation.	Eating	your	recovery	meal	can	also	pass	the	time,	and	if
you	choose	a	hot	cup	of	cocoa	or	a	warm	bowl	of	lentil	soup,	you’ll	find	the	bath
easier	to	bear.

The	 intensity	 of	 sitting	 in	 the	 cold	 usually	 grows	 for	 a	 few	minutes.	Your
body	 is	 responding	by	constricting	 the	blood	vessels,	moving	 fluid	 away	 from
the	 skin	 and	 toward	 the	 core.	 This	 movement	 helps	 combat	 excessive



inflammation.	 After	 a	 few	minutes	 in	 the	 cold	water,	 you	may	 become	 numb
enough	to	stay	for	10	to	15	minutes.	There	is	no	need	to	remain	longer	than	20
minutes;	depending	on	temperature,	shorter	might	be	better.	Once	you	leave	the
bath,	you	can	either	move	straight	into	a	hot	shower—a	form	of	contrast	therapy,
described	below—or	let	your	skin	temperature	normalize	and	then	shower	about
45	minutes	later.	This	break	will	allow	your	tissues	to	stabilize,	returning	to	their
usual	 hue	 and	 sensitivity.	 Table	 11.1	 shows	 guidelines	 for	 ice	 bath	 time	 and
temperature.

Direct	Application	of	Ice



Ice	 is	 a	 common	 treatment	 to	 reduce	 inflammation	 associated	 with	 the	 acute
phase	of	an	 injury.	The	standard	protocol	 is	 to	apply	 ice	 for	10	 to	15	minutes,
and	 sometimes	 to	 repeat	 applications	 after	 20	minutes	 off,	 up	 to	 three	 times	 a
day.	 Longer	 application	 of	 ice	 can	 begin	 to	 freeze	 the	 tissues—effectively
creating	frostbite.

Coach	Peter	Magill	 prefers	 local	 application	 of	 ice	 to	 an	 ice	 bath,	 arguing
that	the	ice	bath	can	interfere	with	the	necessary	inflammatory	response.	If	you
finish	 a	 run	 and	 have	 even	 minor	 soreness	 that	 feels	 out	 of	 the	 ordinary,	 he
advises,	“get	ice	on	it	right	away,	within	about	15	minutes	before	your	body	has
a	 chance	 to	 react	 to	 the	 irritation	 by	 creating	 more	 inflammation.	While	 you
can’t	have	recovery	without	minor	inflammation,	it’s	a	snowball	effect	to	major
inflammation.”	The	minor	 inflammation	 is	 part	 of	 the	 natural	 healing	 process,
but	major	inflammation	can	equate	to	major	soreness	and	pain	and	can	indicate	a
serious	injury	requiring	medical	attention.

If	you	find	yourself	with	soreness	that	needs	ice	or	with	an	incipient	injury,
check	your	training	log	for	signs	of	too	much	intensity.	You	may	need	to	adjust
your	training	to	alleviate	stress	on	your	body.	If	you	do	choose	to	ice,	here	are
some	ways	to	make	a	comfortable	cold	pack:

1. Freeze	a	paper	cup	full	of	water.	Rub	your	sore	spots	with	the	ice,
effectively	giving	yourself	an	ice	massage.	As	the	ice	melts,	peel	the
paper	back.	Since	the	ice	is	constantly	moving,	the	risk	of	damaging
your	skin	is	low,	but	be	careful.

2. Use	frozen	vegetables	(small	peas	work	well)	or	frozen	rice	in	a	bag.
They	will	conform	around	most	joints.	Lay	a	thin	towel	between	the
bag	and	your	skin	for	protection	from	frostbite.

3. Create	a	slurry	of	one	part	rubbing	alcohol	to	three	parts	water	in	a
zippable	plastic	bag.	(You	can	experiment	with	the	ratio,	depending	on
freezer	temperature	and	your	preference	for	the	viscosity	of	the	ice.)	The
alcohol	lowers	the	solution’s	freezing	point	so	that	it	stays	liquid	in	the
freezer.	This	pack	is	especially	good	for	wrapping	knobby	areas	such	as
knees	or	ankles.	Because	the	solution	will	not	warm	up	as	quickly	as
vegetables,	you	will	need	to	be	careful	to	protect	your	skin	from	frostbite.

HEAT



Many	cultures	have	long	used	heated	rooms	and	baths	for	therapeutic	treatment
—think	of	Roman	baths,	Finnish	saunas,	and	Japanese	bathhouses.	 In	a	heated
environment,	 blood	 flow	 to	 the	 skin	 is	 increased,	 along	 with	 perspiration.
Athletes	already	achieve	this	effect	through	exercise,	and	athletes	often	exist	in	a
state	of	semidehydration,	so	care	must	be	taken	when	adding	heat	in	the	service
of	recovery.	Athletes	should	also	avoid	adding	heat	to	already	inflamed	muscles.
After	an	intense	workout	or	race,	cold	is	more	appropriate.	Still,	a	short	stay	in	a
warm	environment	can	feel	nurturing	and	relaxing,	thus	hastening	recovery.

Sauna
Spending	time	in	the	sauna	can	be	beneficial:	It	has	been	shown	to	reduce	blood
pressure	 in	 hypertensive	 subjects	 and	 to	 help	 those	 with	 respiratory	 diseases.
One	study	on	athletes	has	shown	that	a	30-minute	visit	to	the	sauna	did	not	seem
to	influence	strength	but	did	reduce	muscular	endurance	tested	after	the	sauna.	If
a	brief	(under	20-minute)	trip	to	the	sauna	is	a	pleasant,	relaxing	experience	for
you,	 it	will	enhance	your	 recovery.	Treat	 stays	 in	a	heated	 room	as	you	would
stretching:	 schedule	 them	 for	 after	 a	 normal	 workout	 or	 visit	 the	 sauna
separately,	 at	 another	 time	 of	 day.	 Avoid	 heat	 entirely	 after	 particularly
demanding	workouts	 because	 your	 body	will	 already	 be	 busy	 coping	with	 the
recovery	 process	 and	may	be	 dehydrated.	 Further	 application	 of	 heat	 can	 then
delay	your	recovery.

Depending	 on	 the	 facility	 you	 use,	 the	 sauna	 may	 be	 at	 180	 degrees
Fahrenheit	or	even	hotter.	Take	care	to	monitor	your	response,	and	move	out	of
the	sauna	for	breaks	often.	Be	sure	to	stay	hydrated	during	and	after	your	visit.

Steam	Room
The	steam	room	is	often	heated	to	112	degrees,	with	very	high	humidity.	Those
with	 respiratory	 conditions	 such	 as	 asthma	may	 respond	well	 to	 the	 humidity;
others	may	 find	 the	 steam	 room	oppressive.	While	 the	 temperature	 in	 a	 steam
room	 is	 lower	 than	 that	 in	 a	 sauna,	 it	 is	 sufficient	 to	 begin	 increasing	 core
temperature.	Stay	for	only	brief	periods,	no	more	than	20	minutes.

Whirlpool
A	whirlpool,	or	hot	tub,	combines	warm	temperatures	with	the	benefits	of	water
therapy.	 The	 hydrostatic	 pressure	 of	water	 is	 beneficial	 for	 reducing	 swelling,
and	 the	 movement	 of	 water	 over	 the	 body	 will	 relax	 both	 muscles	 and	 mind



while	 increasing	 circulation.	 Take	 care,	 however,	 not	 to	 add	 heat	 to	 already
inflamed	tissue,	as	heat	will	only	feed	the	inflammation,	slowing	your	recovery
time.

Warm	Bath
Some	 athletes	 prefer	 the	 warm	 bath	 to	 the	 ice	 bath.	 Matt	 Dixon,	 coach	 to
professional	triathlete	Chris	Lieto,	says,	“I	am	not	a	fan	of	ice	at	all	(except	for
specific	 injuries),	 as	 it	 leads	 to	 tightening	of	 the	muscles.	Postworkouts,	many
take	 ice	 baths	 to	 prevent	 swelling.	 I	 find	 the	 negatives	 often	 override	 the
positives,	with	tight	muscles	following.	I	prefer	a	warm	bath	with	Epsom	salts.”
Ultrarunner	 Jennifer	 Van	 Allen,	 an	 editor	 at	 Runner’s	 World	 magazine,	 says,
“Epsom	salts:	I’m	a	huge	believer.	I	always	soak	my	feet	after	a	long	run,	after
hard	 races.	Really	 hot	water.	 I	 hate	 to	 be	 cold.”	 (See	Chapter	12	 for	more	 on
Epsom	salts.)

A	warm	bath—cooler	than	the	100-plus-degree	water	of	a	whirlpool—can	be
relaxing	and	 is	easily	created	at	home.	Ultrarunner	Keith	Straw	says,	“I	 love	a
nice	hot	bath	while	drinking	a	nice	cold	beer!	Complete	relaxation—the	hot	bath
and	 the	 cold,	 bubbly	 beer.	None	 of	 that	 painful	 stuff!”	Coach	Greg	McMillan
jokes,	“That’s	what	New	Zealanders	call	icing	from	the	inside.”

Direct	Application	of	Heat
A	heating	pad	or	warm	pack	can	be	a	comfort	for	sore	muscles,	especially	in	the
back,	neck,	and	shoulders.	Before	applying	such	heat,	consider	the	cause	of	the
soreness.	 If	your	muscles	have	been	overworked	and	may	be	 inflamed,	adding
heat	may	only	exacerbate	the	situation,	compounding	your	soreness	and	slowing
your	 recovery.	 If	 you’re	 feeling	 stiff	 or	 would	 like	 to	 warm	 up	 the	 muscles
before	 a	 massage,	 whether	 self-massage,	 professional	 massage,	 or	 massage
performed	by	a	friend,	some	heat	may	help	set	the	stage	for	better	release.

There	 are	 two	 types	 of	 heat	 that	 can	 be	 used	 to	 warm	 the	muscles.	Most
heating	pads,	despite	what	their	labels	may	claim,	provide	dry	heat.	Heating	pads
are	 easy	 to	 use	 and	 convenient	 for	warming	 the	 back.	 It’s	 difficult,	 though,	 to
make	a	heating	pad	conform	to	certain	areas	of	the	body,	including	the	neck	and
shoulders.	 Here,	 a	 gel	 pack	 or	 a	 steamed	 towel	 is	 more	 useful.	 They	 provide
moist	heat,	which	many	people	prefer.	As	with	other	modalities,	determine	what
works	best	for	you.	Be	sure	that	the	temperature	is	not	too	hot,	and	stop	use	after
20	minutes.	You	may	need	a	towel	to	act	as	a	buffer	between	your	skin	and	the
heat	source.	Pay	close	attention	to	the	sensation	to	ensure	that	it	remains	safely



pleasant.

QUICK	TIPS
Use	cold	to	combat	inflammation	caused	by	training.
Heat	can	loosen	stiff	muscles	and	increase	circulation	but	can	also
aggravate	existing	inflammation.
After	long	or	hard	workouts,	aim	to	spend	10	to	15	minutes	in	an	ice
bath	of	50	to	60	degrees.
Eating	a	warm	snack	in	the	ice	bath	will	make	it	more	comfortable	and
will	hasten	your	recovery.
A	frozen	slurry	of	rubbing	alcohol	and	water	in	a	1	to	3	ratio,	mixed	in	a
sealable	bag,	makes	a	handy	ice	pack	that	conforms	to	knobby	body
parts.
When	directly	applying	heat	or	ice,	use	a	towel	as	a	buffer	to	protect
your	skin	from	burns	or	frostbite.

ALTERNATING	COLD	AND	HEAT
Contrast	 therapy	 (alternating	 between	 heat	 and	 cold)	 is	 a	 common	 recovery
technique,	 with	 athletes	 spending	 a	 few	 minutes	 in	 cold,	 moving	 to	 heat,
returning	to	cold,	and	repeating	for	a	few	rounds,	usually	finishing	with	cold.	It
produces	 an	 appreciable	 response	 in	 the	 body	 because	 athletes	 can	 feel
vasoconstriction	 and	 vasodilation—the	 pumping	 of	 the	 blood	 vessels,	 which
constrict	and	dilate—as	they	move	from	cold	to	hot	and	back	again.

Some	 studies	 suggest	 that	 contrast	 therapy	might	 counteract	 recovery.	 For
example,	 a	 1989	 study	 of	 Finnish	 swimmers	 showed	 that	 alternating	 heat	 and
cold	 reduces	 plasma	 volume	 (that	 is,	 leads	 to	 dehydration)	 and	 elevates	 stress
hormones	 in	 the	 body	 (Kauppinen	 1989).	 This	 is	 the	 opposite	 of	 what	 we’re
searching	for	with	recovery.	But	the	practice	is	still	popular,	and	as	with	separate
applications	of	cold	and	heat,	anecdotal	evidence	shows	that	contrast	therapy	can
be	 very	 effective.	 If	 you	 enjoy	 alternating	 heat	 and	 cold,	 you	 should	 schedule
such	 contrast	 therapy	 after	 a	 workout	 and	 keep	 it	 separate	 from	 your	 key
workouts.	 If	 you	 take	 care	 to	 stay	 hydrated,	 you	 might	 find	 contrast	 therapy
beneficial.
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ATHLETES	ARE	ALWAYS	 looking	 for	 the	next	 tool	 to	 improve	 their	performance.
While	 getting	 quality	 sleep,	 reducing	 stress,	 and	 improving	 nutrition	 hold	 the
key	to	recovery	and	success	as	an	athlete,	it’s	tempting	to	drop	a	few	dollars	on
tools	that	promise	to	give	you	an	edge	on	the	competition.

COMPRESSION	SOCKS
In	this	chapter,	we’ll	look	at	easily	accessible	products	that	are	used	externally	to
enhance	recovery.	A	popular	home	remedy	is	compression	socks,	which	are	all
the	rage	among	endurance	athletes.	You’ll	see	them	gracing	the	calves	of	front-
and	midpack	 runners	at	most	major	 races.	These	 items,	 available	at	drugstores
and	specialty	shops,	race	expos,	and	online,	can	be	used	at	home.

What	Compression	Socks	Do



Compression	 socks,	 tight	 knee-high	 socks	 made	 of	 compressive	 fabrics,	 are
designed	to	improve	venous	return	by	enhancing	the	natural	pump	action	of	the
calf	muscles.	Many	companies	manufacture	socks	for	use	during	exercise	as	well
as	socks	for	use	during	recovery	(see	Figure	12.1,	the	Recovery	Sock).	They	can
differ	 in	 the	 location	 of	 compression	 and	 in	 the	materials	 used.	 For	 example,
Zoot	Sports’s	Active	Compress	Rx	socks,	designed	for	use	during	exercise,	offer
greater	 support	 around	 the	 outer	 edges	 of	 the	 muscle,	 while	 their	 Recovery
Compress	Rx	socks	put	higher	compression	over	the	belly	of	the	calf	muscle	and
less	over	the	bony	shin	area.

The	apparel	company	2XU	makes	both	a	race	sock	and	a	recovery	sock.	The
fabric	 for	 their	 race	 sock	 offers	 greater	 moisture	management	 and	 cushioning
along	the	bottom	of	 the	foot,	while	 the	recovery	sock	“is	designed	similar	 to	a
business	 sock,	 for	 greater	 versatility	 of	 use,”	 according	 to	 2XU’s	 Brett	 Voss.
Zensah’s	 Suzanne	 Kerpel	 says,	 “Our	 seamless	 compression	 products	 can	 be
worn	as	active	and	recovery	gear.	All	of	our	products	are	great	 for	use	before,
during,	and	after.”

Compression	garments	for	 the	lower	leg	come	in	two	styles:	full	socks	and
calf	sleeves,	which	leave	the	feet	uncovered.	Should	you	worry	about	the	sleeves
trapping	 fluid	 in	 your	 ankles	 and	 feet?	 Chris	 Bohannon,	 a	 physiologist	 and



manager	for	Zoot	Sports,	argues	that	“calf	sleeves	aren’t	a	recovery	garment.	If
we	study	compression	as	a	whole,	we	know	perfect	compression	is	from	the	foot
up—you	have	to	have	a	foot,	otherwise	we	get	pooling	in	the	foot.”	Pro	triathlete
Alex	McDonald,	MD,	 shares	 that	 opinion:	 “The	 calf	 sleeve	 can	 result	 in	 foot
edema	 and	 less	 venous/lymph	 return.”	Other	medical	 professionals	 agree.	 For
running,	 sleeves	work	 fine,	 since	 the	 action	 of	 running	will	 recirculate	 fluids.
But	 beware	 running	 in	 the	 sleeves	 if	 they	 hit	 right	 at	 your	 ankle.	 When
ultrarunner	Charlie	Engle	had	tendonitis	in	his	ankle,	he	found	the	sleeves	hit	at
just	 the	 wrong	 point	 for	 his	 running	 stride.	 He	 said,	 “I	 put	 on	 compression
sleeves,	 and	 where	 that	 thing	 stopped,	 it	 compressed.	 The	 tendon	 moving
through	 the	 sheath,	 as	 it	 became	 swollen	 inside,	 made	 things	 worse,	 it
exacerbated	the	situation.”

The	 material	 in	 compression	 garments	 can	 be	 uniformly	 compressive	 or
graduated,	 so	 that	 the	 pressure	 is	 firmer	 at	 the	 bottom	 and	 lighter	 at	 the	 top.
These	are	the	socks	generally	used	by	athletes.	The	degree	of	compression	also
varies	in	the	socks.	Over-the-counter	socks	from	the	drugstore	will	apply	10–20
mmHg	 of	 pressure;	 medical-grade	 prescription	 socks	 will	 go	 to	 50	mmHg	 or
higher.	 Most	 socks	 marketed	 to	 athletes	 fall	 somewhere	 in	 between.	 For
graduated	socks,	a	pressure	of	over	18	mmHg	at	the	foot,	decreasing	toward	the
calf,	is	needed	to	improve	venous	return.	More	can	work,	but	if	there	is	too	much
pressure,	it	can	begin	to	impair	blood	flow—working	counter	to	its	intended	use
(Lawrence	 and	 Kakkar	 1980).	 The	 amount	 of	 compression	 you	 receive	 will
depend	not	only	on	 the	product	you	choose	but	also	on	 the	way	 it	 fits.	A	sock
that’s	a	little	too	big	will	offer	less	pressure.

While	 studies	have	 focused	on	 subjects	wearing	 the	compression	 socks	 for
many	hours	at	a	stretch,	this	isn’t	feasible	for	the	average	athlete,	nor	would	it	be
comfortable,	 especially	 in	 warmer	 weather.	 Instead,	 if	 you	 are	 going	 to	 try
compression	socks,	aim	to	wear	them	for	a	few	hours	in	the	afternoon	or	evening
following	 a	 hard	workout.	And	 if	 you	 are	 traveling,	wear	 the	 socks	 but	 bring
another	pair	of	regular,	noncompression	socks	in	case	they	grow	uncomfortable.

Data	 on	 how	 long	 to	wear	 the	 socks	 are	 inconclusive.	 Bohannon	 suggests
this	 rule	 of	 thumb:	Wear	 your	 socks	 for	 twice	 as	 long	 as	 the	 workout	 you’re
recovering	from.	Thus	a	90-minute	run	could	be	followed	by	a	three-hour	stint	in
socks,	and	you	might	sleep	in	your	recovery	socks	or	tights	following	a	four-or
five-hour	ride.

Expect	your	compression	garments	 to	maintain	 their	compression	for	about
six	months,	depending	on	how	often	you	wear	and	wash	them.	In	time,	they	will



loosen.	 Some	 experts	 suggest	 50	 washes	 as	 a	 reasonable	 amount	 of	 wear	 to
expect,	while	others	suggest	having	a	pair	 for	 training,	a	pair	 for	 racing,	and	a
pair	for	recovery	and	replacing	them	all	once	a	year.

A	 few	 companies	 market	 compression	 garments	 for	 the	 upper	 and	 lower
body.	 Recovery	 tights	 can	 be	worn	 for	 a	 few	 hours	 or	 overnight.	Upper-body
garments	are	also	on	the	market.	While	they	aren’t	fast-selling	items,	Bohannon
says	that	swimmers	and	wheelchair	athletes	have	embraced	them.

Finally,	 some	 products	 combine	 compression	 and	 ice.	 Dave	 Strassburg,
creator	of	the	Strassburg	Sock	used	to	treat	plantar	fasciitis,	offers	a	sleeve	that
contains	 pockets	 for	 ice.	 Sold	 under	 the	 Runner’s	 Remedy	 label,	 there	 are
models	targeting	the	Achilles’	tendon,	the	arch	of	the	foot,	and	the	shins.	If	you
find	 you	 have	 to	 ice	 specific	 areas	 in	 your	 body	 regularly,	 or	 if	 your	 pain
becomes	localized	to	a	specific	joint	or	even	to	only	one	side	of	your	body,	it’s
time	to	look	further	into	the	root	of	the	issue	by	investigating	your	training	load,
your	attention	to	recovery,	and	your	biomechanics.

Effectiveness	of	Compression	Socks
The	 scientific	 literature	 on	 the	 benefits	 of	 using	 compression	 socks	 during
exercise	is	inconclusive.	While	a	2009	study	(Kemmler	et	al.	2009)	shows	 that
wearing	 compression	 socks	 during	 exercise	 can	 be	 helpful,	 a	 2010	 study
(Sperlich	et	al.	2010)	showed	no	effect.

But	how	effective	are	 the	socks	 for	 recovery?	This	question	 really	has	 two
parts.	 First,	 does	 wearing	 compression	 socks	 during	 exercise	 affect	 recovery
afterward?	 And	 second,	 does	 wearing	 compression	 socks	 after	 exercise	 affect
recovery?

Regarding	 the	 first	 question,	 the	 answer	 is	 probably.	 Dr.	 Ajmol	 Ali	 of
Massey	University	in	New	Zealand	conducted	a	study	of	runners	wearing	knee-
high	graduated	compression	socks	while	 running	both	a	 shuttle	 run	 (back-and-
forth	 agility	 sprints)	 and	 a	 10K,	 and	 found	 that	 the	 group	 wearing	 the	 socks
reported	significantly	less	delayed-onset	muscle	soreness	than	the	control	group,
who	did	not	wear	 the	 socks	 (Ali,	Caine,	 and	Snow	2007).	This	has	 interesting
implications	for	recovery:	An	athlete	experiencing	less	muscle	soreness	after	the
run	should	be	ready	for	another	run	sooner.

Another	 study	 points	 to	 the	 same	 conclusion.	 Elmarie	 Terblanche	 and
Marlize	Coetzee	(2007)	of	Stellenbosch	University	in	South	Africa	conducted	a
study	testing	the	effect	of	compression	socks	on	maximal	exercise	performance
and	lactate	recovery	rate	after	exercise.	They	found	the	socks	to	have	no	effect



on	performance,	but	 the	 subjects	wearing	compression	socks	exhibited	a	 faster
lactate	 recovery	 rate	 after	 exercise.	 Of	 course,	 thinking	 on	 lactic	 acid	 has
changed	 in	 recent	 years,	 and	 it	 is	 now	 thought	 not	 to	 have	 an	 effect	 on
postexercise	 soreness.	 It	will	 leave	 the	 bloodstream	 on	 its	 own	 shortly	 after	 a
workout—even	 after	 a	 high-intensity	workout,	 blood	 lactate	 is	 back	 to	 resting
levels	within	90	minutes.	Thus,	blood	lactate	levels	may	not	be	important.

The	second	question	is	whether	wearing	recovery	socks	after	a	workout	will
enhance	recovery.	On	this	subject,	a	few	studies	have	been	conducted.	Vanessa
Davies	and	her	colleagues	 (Davies,	Thompson,	and	Cooper	2009)	conducted	a
study	 on	 netball	 and	 basketball	 players,	 measuring	 the	 effects	 of	 wearing
compression	 tights	 for	 48	 hours	 after	 plyometric	 exercises.	 They	 found	 an
insignificant	effect	on	performance	for	the	control	group.	Interestingly,	the	group
wearing	the	tights	reported	less	pain,	and	many	of	 the	subjects	adopted	regular
use	of	compression	gear	as	part	of	their	training.

Anecdotal	 evidence	 certainly	 supports	 the	 use	 of	 compression	 socks	 for
recovery.	 Many	 elite	 athletes	 swear	 by	 them.	 Runner	 Nate	 Jenkins	 says	 that
while	 he’s	 tried	 the	 socks	 in	 workouts	 and	 hasn’t	 noticed	 any	 difference	 in
performance,	they	work	well	for	recovery.	“I	put	them	on	right	away,	while	the
snack’s	 in	 the	 blender,”	 he	 says.	 “I’ll	 keep	 them	 on	 for	 two	 to	 four	 hours.”
Ultrarunner	Jamie	Donaldson	says:	“I	always	wear	compression	socks	during	an
ultra	 and	 after.	 I	 feel	 that	 they	 increase	 circulation	 from	my	 legs	 back	 to	my
heart.	I	never	have	swelling	and	have	minimal	soreness.”

Physiologist	 Stephen	McGregor	 says	 that	while	 some	 of	 the	marketing	 for
compression	 socks	 is	 simply	 that—marketing—they	 are	 useful	 for	 those	 who
can’t	 get	 off	 their	 feet	 after	 workouts.	 “If	 you	 have	 a	 life	 and	 have	 to	 walk
around,”	 he	 says,	 “compression	 clothing	 will	 help	 return	 the	 blood	 for
processing.”

The	socks	are	also	useful	for	travel.	U.S.	Olympian	bronze	medalist	Shalane
Flanagan	says,	“Whenever	I	fly	internationally,	I	use	compression	socks.	It	helps
my	 legs.”	Many	 of	 the	 athletes	 I	 talked	 to	 echoed	 Flanagan.	 I	wear	 the	 socks
myself	during	winter	 travel,	when	I	can	hide	 them	under	pants;	 in	 the	summer
they	are	too	warm.

The	 bottom	 line:	 if	 you	 enjoy	 wearing	 the	 socks,	 do.	 They	 are	 useful	 for
recovery.	Reconsider,	however,	whether	 they	are	worth	wearing	 in	a	 race.	 In	a
triathlon,	 the	 amount	 of	 time	 it	 takes	 to	 don	 them	 might	 not	 be	 worth	 any
potential	speed	gained	by	wearing	them.



CREAMS
Ben-Gay,	 Icy-Hot,	Biofreeze,	Perform,	Prossage,	 and	Chinese	White	Flour	 are
all	examples	of	creams	and	liniments	that	athletes	apply	to	muscles	(Figure	12.2)

Usually,	they	are	used	for	minor	aches	and	pains	and	therefore	intended	to	be
more	therapeutic	than	used	purely	for	recovery.	Their	effect	is	usually	to	confuse
the	nerve	endings	and	draw	attention	away	 from	 the	original	 issue	and	 toward
the	 skin.	 Many	 of	 these	 products	 contain	 wintergreen	 oil,	 so	 take	 caution	 in
applying	 them.	 The	 oil’s	 active	 ingredient,	 methyl	 salicylate,	 carries	 anti-
inflammatory	properties	but	can	be	fatal	in	very	high	doses.

Massaging	such	creams	into	the	skin	can	be	pleasant,	as	any	massage	can	be.
You	 might	 have	 an	 equally	 or	 more	 pleasant	 experience	 massaging	 scented
lotion	 into	 your	 skin,	 without	 any	 of	 the	 tingling	 or	 burning	 associated	 with
medicated	lotions.	Lavender	 lotion	smells	nice,	 for	example,	and	aromatherapy
practitioners	say	the	scent	of	lavender	is	relaxing.

Arnica	 is	 a	 homeopathic	 remedy	 available	 at	 natural-foods	 stores	 in	 both
cream	 and	 gel	 format.	 A	 few	 randomized,	 double-blind	 studies	 suggest	 that
arnica	speeds	healing	from	bruises	and	minor	swelling,	while	other	studies	point
to	a	placebo	effect.	Application	of	arnica	for	minor	aches	isn’t	going	to	hurt	you,



but	any	pain	that	goes	beyond	slight	muscle	soreness	or	is	specific	to	one	side	or
area	of	your	body	is	a	sign	to	back	off	your	training	and	to	consider	consulting	a
medical	professional.	Similarly,	if	you	have	pain	that	prompts	you	to	repeatedly
apply	Ben-Gay	or	other	topical	balms,	you	should	visit	a	medical	professional	to
have	the	cause	of	the	injury	diagnosed.

A	 final	 word	 of	 caution:	 As	 with	 supplements,	 you	 must	 be	 very	 careful
about	 applying	 products	 to	 your	 body.	 Many	 are	 not	 covered	 by	 government
regulation	 and	 may	 contain	 substances	 on	 the	WADA	 banned	 list.	 If	 you	 are
subject	to	drug	testing—or	simply	concerned	about	your	well-being—be	careful
with	every	product,	whether	you	ingest	it	or	use	it	topically.

EPSOM	SALTS
When	it	comes	to	Epsom	salt	(magnesium	sulfate)	baths,	it	may	be	the	bath	itself
—not	 the	 salts—that	 has	 the	 effect.	 The	 hydrostatic	 pressure	 of	 the	 water	 on
your	 body	 helps	 reduce	 swelling,	 and	 the	 feeling	 of	 floating	 in	 a	 bath	 can	 be
heightened,	 if	 only	 incrementally,	 by	 the	 addition	 of	 salt.	 A	 warm	 bath	 is
relaxing,	and	adding	Epsom	salts	or	a	pricier,	scented	version	of	bath	salts	will
enhance	 the	 experience.	 The	 ritual	 of	 drawing	 and	 soaking	 in	 a	warm	 bath—
possibly	with	low	lighting,	candles,	and	soft	music—is	relaxing	and	restorative
in	ways	beyond	the	arguable	benefits	of	adding	Epsom	salts.

Magnesium	 sulfate	 is	 said	 to	 have	 anti-inflammatory	 properties,	 though
simply	 soaking	 in	 it	 would	 be	 an	 indirect	 way	 to	 receive	 those	 benefits,	 and
absorption	 and	metabolization	would	 depend	 on	 the	 athlete.	 Some	magnesium
from	 the	 Epsom	 salts	 is	 absorbed	 through	 the	 skin.	 A	 2006	 study	 by	 Dr.
Rosemary	Waring	 showed	 that	magnesium	 sulfate	 levels	 increased	 in	 subjects
who	took	hot	baths	with	Epsom	salts	for	12	minutes	at	a	time.

The	bottom	line	is	that	soaking	in	Epsom	salts,	a	cup	or	two	to	a	bath,	won’t
hurt	 you.	 If	 you	 buy	 the	 generic	 salts	 at	 your	 drugstore,	 it	 won’t	 affect	 your
wallet	much,	 either;	 they	 cost	 only	 a	 few	 dollars	 per	 gallon.	 If	 you	 enjoy	 the
scent	of	 a	blended	bath	 salt,	 you	 can	 splurge	on	 a	 commercial	 product	or	mix
your	own	salts	by	adding	dried	lavender	or	rosebuds,	available	at	most	natural-
foods	stores,	to	Epsom	salts.

QUICK	TIPS
Look	for	graduated	compression	garments,	such	as	socks	that	are	tighter



at	the	ankle	and	looser	through	the	calf.
Replace	your	recovery	compression	garments	somewhere	between	50
washings	and	12	months	of	use.
If	you	have	aches	that	keep	you	reaching	for	topical	creams	like	ben-gay
or	arnica,	be	sure	you	have	the	right	biomechanics	and	work/rest	ratio.
While	epsom	salts’	effect	on	recovery	is	unclear,	it’s	relaxing	to	take	a
warm	bath.
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IN	CONTRAST	 to	 the	home-use	 items	described	 in	Chapter	12,	other	devices	are
used	mainly	in	clinical	settings.	Ultrasound	and	electrostimulation	are	primarily
used	 in	 rehabilitating	after	 injury,	 although	 some	athletes	use	 them	 for	general
recovery.

ULTRASOUND
Studies	are	 inconclusive	about	 the	benefits	of	ultrasound	for	 therapeutic	use	 in
recovering	 from	 sports	 injuries	 (Anderson	 n.d.).	 A	 2004	 study	 (Wilkin	 et	 al.)
showed	 that	 ultrasound	 does	 not	 speed	 muscle	 recovery	 after	 a	 contusion.
Indeed,	 it	 might	 lead	 an	 athlete	 into	 returning	 to	 workouts	 too	 soon,	 because
muscles	 feel	 better	 following	 ultrasound	 treatments.	 Apart	 from	 crashes	 and
falls,	 endurance	 athletes	 don’t	 suffer	 contusions	 during	 training,	 but	 the	 study



argues	 against	 the	 use	 of	 ultrasound	 for	 simple	 muscle	 recovery.	 Still,	 some
athletes	 enjoy	 the	ultrasound	machine.	 If	 you	 find	yourself	 turning	 to	 it	 often,
you	 should	 consider	 whether	 you	 are	 developing	 an	 overuse	 injury.	 Examine
your	training	log	for	signs	of	overdoing	it.

ELECTROSTIMULATION
E-stim	devices	such	as	the	Globus	and	the	Compex	consist	of	a	central	unit	and
wires	that	hook	to	electrodes	(see	Figure	13.1).

The	athlete	places	the	electrodes	on	muscle	groups,	and	then	the	unit	sends
electrical	stimulation	into	the	nerves,	forcing	the	muscles	to	contract.	Essentially,
it’s	 a	 passive	 form	 of	 active	 recovery.	 The	 “active	 recovery”	 programs	 on	 the
units	purport	to	release	endorphins,	relax	the	muscles,	and	increase	blood	flow,
thus	eliminating	toxins	faster.	(Note:	as	you’ll	read	in	Chapter	14,	on	massage,
“toxins”	 is	 a	catch-all	word,	and	many	 things	we	consider	“toxins”	are	part	of
the	natural	process	of	exertion	and	recovery.)

A.	Grunovas	and	colleagues	(2007)	tested	electrical	stimulation	as	a	recovery
modality	 for	 endurance	 athletes	 and	 found	 that,	 because	 it	 “improve[s]	 blood
return	to	the	heart,”	it	makes	a	good	modality	to	“enhance	recovery	and	restore
muscle	working	 capacity.”	Likewise,	 Italian	 researchers	 (Tessitore	et	al.	 2008)
found	 that	 futsal	 players	 (futsal	 is	 a	 variant	 on	 indoor	 soccer)	 who	 received
electrostimulation	 as	 a	 recovery	 modality	 reported	 a	 significantly	 greater
perception	 of	 recovery	 benefit	 than	 those	 who	 did	 not,	 suggesting	 that	 their
enthusiasm	for	the	next	game	would	be	greater.	This	psychological	effect	is	not
to	 be	 discounted.	 Finally,	many	 elite	 athletes	 testify	 to	 the	 effect	 of	 electrical
muscle	stimulation,	although	some	athletes	report	finding	the	devices	difficult	to
manage.	Elite	age	grouper	Thomas	Laffont	says,	“Stim	machines	are	difficult	to
operate;	 they	 require	 pads	 to	 be	 placed	 in	 specific	 areas	 and	 complex
programming.”	I	enjoyed	testing	the	Globus	machine,	and	my	children	thrilled	to
the	 sight	 of	my	 quadriceps	 twitching	 during	 its	 Active	 Recovery	mode,	 but	 I
must	admit	I	noticed	little	difference	in	the	quality	of	my	muscular	recovery.	The
machines	might	 serve	a	 therapeutic	benefit,	but	 for	healthy	athletes	who	could
go	for	a	20-minute	swim,	spin,	or	walk,	actual	movement	would	trump	having	a
machine	 activate	 your	muscles.	 Still,	 the	 time	 I	 took	 to	 rest	 on	 the	 couch	 and
emphasize	my	recovery	between	workouts	was	well	spent,	regardless	of	whether
the	Globus	unit	effected	any	change.



The	bottom	line	is	these	devices	have	a	lot	of	marketing	behind	them	and	not
as	much	science.	Remember,	 time,	sleeping	well,	and	eating	right	are	 the	most
important	recovery	tools.	If	you	have	the	money	to	afford	an	e-stim	unit	and	the
time	to	sit	with	the	electrodes	in	place,	go	for	it.	But	be	sure	you	are	first	getting
enough	rest	and	healthy	food	and	that	you	are	training	wisely.

THE	NORMATEC	MVP
NormaTec	 is	 a	 compression	 device	 originally	 created	 by	Dr.	 Laura	 Jacobs	 for
rehabilitation	of	patients	with	vascular	disease	and	later	adapted	for	use	in	sports
recovery.	 The	 device	 consists	 of	 sleeves	 for	 the	 limbs	 (arms	 or	 legs)	 and	 a
computer-controlled	 compressor	 (see	 Figure	 13.2).	 The	 athlete	 rests	 while	 the
system	applies	the	patented	peristaltic	(wavelike	pulse)	dynamic	compression	to
the	limb	to	maximize	circulation.

Physiologist	Bill	Sands	says	that	apart	from	smart	training,	rest,	and	a	good
diet,	the	NormaTec	MVP	Pro	is	the	best	recovery	tool	available.	He	explains	that
static	 compression,	 like	 that	 applied	 by	 compression	 garments,	 is	 much	 less
powerful	 for	 enhancing	 recovery	 than	 dynamic	 compression.	 Dynamic
compression	helps	pump	lymph	out	of	 the	swollen,	edematous	 tissues	where	 it



accumulates.	 In	 addition,	 he	 says,	 peristaltic	 compression	 will	 reduce
inflammation.	 While	 massage	 can	 help,	 Sands	 says,	 “it’s	 hard	 to	 encircle	 an
entire	 limb	 with	 your	 hands.	 It’ll	 make	 you	 feel	 better,	 but	 it	 won’t	 enhance
performance.”

Pro	 triathlete	 Amanda	 Lovato	 says	 that	 for	 recovery	 after	 a	 hard	 or	 long
workout,	“I’ll	do	 ice	bath	first,	 then	NormaTec	boots.	They	squeeze	your	 legs;
you	 can	 feel	 it	 pulsing.	 It’s	 like	 somebody	 rubbing	 your	 legs	 out,	 getting	 the
blood	 to	 flow	 through	your	 legs.	 I’ve	 never	 felt	 so	 recovered	 as	 I	 do	with	 the
NormaTec	 boots.	 I	 don’t	 know	 how	 I	 lived	 without	 them.”	 Elite	 age	 grouper
Thomas	Laffont	agrees.	“The	MVP	system	is	the	best	recovery	tool	I’ve	used,”
he	says.	“It	 is	very	simple	 to	use,	 just	put	your	 legs	 in	 the	sleeves	and	press	a
button.	And	it	feels	great!	I’m	amazed	by	how	well	my	legs	recover	the	next	day
after	a	hard	workout.”	His	routine	is	to	ice	10	to	15	minutes	after	every	workout
and	use	the	MVP	system	for	15	minutes	to	an	hour,	depending	on	the	length	of
the	workout.

Gilad	 Jacobs,	 head	 of	 sports	 products	 at	 NormaTec,	 reports	 that	 the	 U.S.



Olympic	Committee	took	over	40	NormaTec	Pro	systems	to	the	winter	Olympics
in	 2010.	 Teams	 such	 as	 Garmin-Transitions;	 Ironman	 world	 champions	 Craig
Alexander	 and	Chrissie	Wellington;	 and	 athletes	 such	 as	Meb	Keflezighi,	Tim
DeBoom,	Sam	McGlone,	Ryan	Hall,	Matt	Reed,	David	Zabriskie,	and	siblings
Jenna	and	 Jarrod	Shoemaker	use	 the	device	as	well.	But	 at	 almost	$5,000,	 the
MVP	Pro	 is	priced	out	of	 range	 for	most	athletes.	With	 the	 introduction	of	 the
NormaTec	MVP	in	2011,	the	“baby	brother”	to	the	MVP	Pro,	pricing	is	slightly
more	in	line	with	the	average	consumer’s	budget:	MVP	units	cost	around	$1,500.
The	biggest	difference	is	in	customization	and	programmability.	The	pro	system
can	be	 adjusted	with	 timing	 and	 individual	 pressure	 in	 each	of	 the	 five	 zones,
while	the	new	MVP	model	will	have	an	adjustment	knob	for	overall	pressure.

The	bottom	 line:	 If	 you	have	 the	means	 to	 use	one	of	 these	machines,	 do.
Many	athletes	from	pros	to	age	groupers	have	raved	to	me	about	their	benefits.

QUICK	TIPS
Scientific	proof	of	the	efficacy	of	ultrasound	and	electrostimulation	is
scant.	Prioritize	smart	training,	good	nutrition,	and	adequate	rest	over
expensive	technological	aids.
If	you	have	areas	that	require	ultrasound,	be	sure	you	do	not	have	an
incipient	or	existing	overuse	injury.
The	NormaTec’s	peristaltic	compression	has	proven	application	as	a
recovery	technique	but	can	be	prohibitively	expensive.
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MASSAGE	 IS	A	POPULAR	 therapy	 for	 athletes	 and	one	of	 the	modalities	 that	 first
springs	 to	mind	when	 you	 consider	 recovery.	But	 how,	 exactly,	 does	 it	work?
What	is	the	right	kind	of	massage	to	get?	When	is	the	right	time	for	a	massage?
How	can	you	 find	 the	best	 therapist	 for	you?	 In	 this	 chapter,	 I’ll	 answer	 these
questions	and	more.

PHYSIOLOGICAL	BENEFITS
Does	 massage	 work	 for	 recovery?	 If	 you’ve	 had	 a	 massage,	 you’ll	 probably
answer	 yes.	 Many	 of	 the	 benefits	 of	 massage	 are	 unquantifiable	 but	 directly
related	 to	 your	 recovery.	 Massage	 gives	 you	 time	 away	 from	 training,	 work,
family	demands,	and	the	technical	devices	that	tether	you	to	training,	work,	and
family.	 It	 helps	you	 reach	a	 state	of	deep	 relaxation,	 and	 in	 this	way	 it	 carries
some	of	the	benefits	of	meditation:	lowered	blood	pressure,	emotional	stability,	a



sense	of	holistic	wellbeing.
As	Pornratshanee	Weerapong,	Patria	Hume,	and	Gregory	Kolt	 (2005)	point

out,	massage	 has	 a	 positive	 effect	 on	 the	 parasympathetic	 nervous	 system	 and
thereby	 enhances	 recovery.	 When	 your	 parasympathetic	 nervous	 system	 is
dominant,	you	have	a	better	sense	of	relaxation	and	wellbeing,	and	your	body	is
in	an	optimal	state	for	recovery.

Scientific	 research	 reaches	 various	 conclusions	 about	 massage’s
effectiveness.	 A	 study	 on	 NCAA	Division	 I	 basketball	 and	 volleyball	 players
(Mancinelli	 et	 al.	 2006)	 showed	 that	 massage	 was	 effective	 in	 reduction	 of
delayed-onset	muscle	soreness	(DOMS).	Subjects	were	able	to	perform	better	on
the	vertical	jump	and	agility	tests	after	massage	to	alleviate	their	soreness.	But	as
Anthony	Barnett	(2006)	points	out,	this	could	be	a	negative,	because	the	effects
of	 DOMS	 linger	 even	 after	 muscle	 soreness	 has	 faded.	 An	 athlete	 might	 be
tempted	 to	 return	 to	 intense	 training	 too	 soon	 and	 wind	 up	 injured.	 A
comprehensive	 2008	 review	 (Best	 et	 al.)	 included	 the	 studies	 testing	 whether
massage	is	useful	for	muscle	recovery	after	exercise.	It	says	that	while	there	are
many	variables	that	have	not	been	measured—the	technique	and	intensity	of	the
touch,	for	example—randomized	controlled	trials	do	point	to	massage	aiding	in
recovery.	 Because	 the	 research	 studies	 don’t	 prescribe	 an	 ideal	 timing	 or
frequency	of	massage,	you’ll	need	to	work	from	your	own	experience.

Effect	on	Circulation
Scientific	 studies	 have	 found	 differing	 effects	 of	 massage	 on	 circulation.
Recently,	 a	 study	 conducted	 at	 Queen’s	 University	 in	 Kingston,	 Ontario
(Wiltshire	et	al.	2010),	showed	that	massage	actually	decreased	the	blood	flow	to
the	muscles.	In	that	study,	subjects	who	received	massage	after	exercise	showed
less	blood	circulation	than	those	who	simply	rested	(passive	recovery)	and	those
who	practiced	active	recovery.

But	 massage	 therapists	 argue	 that	 massage	 aids	 in	 circulation	 (see	 Figure
14.1),	and	older	studies	support	them.	Massage	therapist	Leah	Kangas,	who	does
a	 lot	 of	 work	 with	 runners,	 explains,	 “Blood	 carries	 nutrients	 throughout	 the
body	 to	 heal	 and	 repair,	 and	 carries	 away	 waste	 products.	 Massage	 can	 help
speed	 up	 this	 process	 by	 increasing	 circulation	 to	 given	muscles	 or	 tendons.”
Massage	can	also	help	with	movement	of	 lymph	through	the	body;	 the	manual
work	toward	recirculation	of	blood	and	lymph	may	speed	recovery.	Think	of	the
long	 strokes	 from	 the	 distal	 parts	 of	 your	 body—your	 feet	 and	 calves,	 for
example—toward	the	center.



Older	thinking	blamed	lactic	acid	produced	during	exercise	for	postexercise
soreness.	Under	 that	paradigm,	massage	helped	 to	 remove	 the	 lactic	acid	 from
the	 muscles.	 Newer	 research	 shows	 that	 lactic	 acid	 leaves	 the	 muscles	 fairly
quickly	 after	 exercise,	 so	 it’s	 not	 the	 villain	 it	 has	 been	 painted	 to	 be.	 In	 fact,
Wiltshire’s	study	shows	that	massage	actually	slowed	the	clearance	of	lactic	acid
from	 the	 muscles	 after	 exercise,	 by	 reducing	 circulation.	 When	 you	 hear	 the
phrase	“flushing	 toxins”	 in	conjunction	with	massage,	 think	 less	about	moving
out	any	residual	waste	products	and	more	about	bringing	in	the	reparative	cells
that	 will	 aid	 in	 your	 adaptation	 and	 recovery.	 Toxins	 are	 a	 bugaboo.	 Many
therapists	use	the	term	to	describe	the	natural	waste	products	in	the	body,	often
with	an	admonishment	 to	“drink	plenty	of	water	 to	 flush	 the	 toxins.”	Drinking
water	 is	 generally	 good	 advice,	 especially	 for	 athletes,	 so	 take	 that	 part	 and
ignore	the	rest.

Exactly	what	massage	does	is	still	unclear.	Pat	Archer,	an	athletic	trainer	and
massage	therapist	and	the	author	of	Therapeutic	Massage	in	Athletics,	explains
that	 massage	 works,	 though	 she	 admits	 the	 precise	 reasons	 aren’t	 clear.	 “It’s
effective,”	 she	 said.	 “We	 know	 it	 helps.	 We	 just	 don’t	 know	 exactly	 the	 full
mechanism.	They	seem	to	be	related	to	reducing	muscle	 tension	and	managing
the	inflammatory	process	related	to	microtrauma	created	by	the	activity—it’s	not
about	circulation,	and	it’s	not	about	lactic	acid.	It	is	about	reducing	tension	in	the
muscles	 after	 exercise.”	 Archer	 suggests	 using	 specific	 lymphatic	 facilitation



techniques,	 strokes	 with	 pressure	 designed	 to	 drain	 the	 lymphatic	 system,	 in
conjunction	with	massage	to	reduce	athletes’	recovery	time.

Removal	of	Adhesions
Regular	massage	can	alleviate	trigger	points	and	reduce	cramping	and	spasm	in
the	 muscles	 (Figure	 14.2).	 It	 can	 also	 help	 with	 the	 placement	 of	 collagen,
preventing	 adhesions	 that	 can	 cause	 problems	 in	 the	muscle	 and	 allowing	 for
fuller	lengthening	and	contraction	in	the	fibers.

Adhesions	form	in	the	connective	tissue,	 including	the	fascia,	as	a	result	of
both	 tissue	 breakdown	 in	 training	 and	 injury,	 where	 they	 set	 as	 scar	 tissue.
Massage	therapist	Leah	Kangas	uses	the	orange	as	an	illustration	for	the	fascia
and	 muscle	 in	 the	 human	 body.	 “Each	 muscle	 fiber	 has	 its	 own	 little	 fascial
casing,	 just	 like	 the	 tiny	 little	 pulp	 sections	 of	 an	 orange.	 Then	 just	 like	 the
orange	 is	 sectioned,	 individual	 muscles	 are	 sectioned	 in	 the	 same	 way.	 And
finally	just	how	an	orange	is	all	cased	together	in	the	thicker,	white	section	under
the	peel,	so	are	all	of	our	muscles	and	organs.	Adhesions	are	when	some	of	these
fascial	layers	get	stuck	to	each	other,	or	adhered.”	In	the	case	of	an	acute	injury,
adhesions	are	a	positive	thing,	as	 they	provide	some	structural	 integrity	around



the	injury	site.	But	scar	tissue	that	doesn’t	behave	like	muscle	tissue	can	become
problematic,	 hampering	 range	 of	 motion.	Massage	 helps	 the	 scar	 tissue	 work
more	like	the	muscles	or	tendons	it	is	repairing.

Ben	Benjamin,	a	 sports	massage	specialist,	 concurs.	 “If	you’re	healing	and
you’re	moving	at	the	same	time,	your	body	heals	in	the	presence	of	a	full	range
of	motion,”	he	explains.	Massage	can	help	by	encouraging	scar	tissue	to	form	in
appropriate	 patterns	 and	 then	 to	 disappear	 when	 it	 is	 no	 longer	 needed	 for
structural	support.

Personal	Attention
An	experienced	massage	therapist	will	be	able	to	address	your	specific	issues	in
ways	you	won’t	be	able	to	do	alone,	which	allows	for	a	more	targeted	approach
to	your	own	physiological	needs.	Carolyn	Levy,	a	massage	therapist	who	works
with	the	USA	track	team	and	many	players	at	the	University	of	North	Carolina,
says	her	work	is	more	direct	than	self-massage:	“I’m	very	aware	of	how	I	need
to	approach	the	tissue,	the	level	of	pressure	needed.	We	can	get	lazy	when	we	do
it	ourselves.	You	can’t	get	in	specific	places.”	While	self-massage	is	useful—see
Chapter	15—it	can	 sometimes	be	 too	broad	a	brush.	The	 roller	 and	other	 self-
massage	implements	can’t	trace	the	muscle	fibers	in	the	same	way	the	hands	of	a
skilled	massage	therapist	can.

With	regular	visits,	your	massage	therapist	will	get	 to	know	your	body	and
can	let	you	know	when	things	are	changing.	If	a	muscle	feels	particularly	tense
or	 taxed,	 it	may	be	a	 sign	of	 incipient	 injury.	Listen	 to	your	 therapist.	Bernard
Condevaux,	 a	 soigneur	 (massage	 therapist,	 among	 other	 things)	 for	 USA
Cycling,	 says	 massage	 therapists	 can	 be	 useful	 sources	 of	 outside	 feedback.
“They	can	tell	you	things	you’re	denying	to	yourself,”	he	explains—things	like
the	development	of	an	overuse	injury.

Two-time	 Hawaii	 Ironman	 winner	 Tim	 DeBoom	 swears	 by	 the	 power	 of
consistent	massage:

In	1994,	I	was	hit	by	a	car	and	broke	my	back.	During	my	rehab	I	started
working	 with	 a	 massage	 therapist/physical	 therapist	 who	 basically
brought	me	back	from	the	dead.	I	have	now	been	working	with	the	same
therapist	 for	16	years.	She	 is	a	vital	part	of	my	 recovery	 from	 training
and	 racing.	 I	 go	 one	 to	 two	 times	 a	 week	 for	 a	 pretty	 deep	 tissue
massage.	I	also	go	in	for	spot	work	whenever	I	have	any	little	niggles.
Being	religious	in	getting	work	on	my	body	and	the	consistency	of	using



the	same	therapist	has	kept	me	from	any	real	debilitating	injuries.

Before	his	win	in	Kona	in	2001,	DeBoom	got	the	go-ahead	from	his	massage
therapist,	who	observed	 that	 he	was	 “ready	 to	win.”	And	 indeed	 he	 did.	 Such
observations	 can	 instill	 that	 extra	 drop	 of	 self-confidence	 needed	 for	 a
breakthrough	 performance—they’re	 an	 example	 of	 not	 only	 the	 physiological
benefits	of	massage	but	the	psychological	benefits	as	well.

PSYCHOLOGICAL	BENEFITS

Relaxation
A	 group	 of	 British	 researchers	 (Hemmings	 et	 al.	 2000)	 studied	 the	 effect	 of
massage	 on	 boxers’	 recovery	 between	 workouts.	 The	 fighters	 who	 received
massage	 reported	 a	 significantly	 higher	 perception	 of	 recovery,	 though	 the
physical	testing	did	not	back	them	up.	Regardless	of	any	direct	physical	link,	this
perception	of	recovery	is	important.	Massage	confers	feelings	of	relaxation	and
wellbeing,	which	has	a	direct,	positive	effect	on	athletes’	perceived	recovery.

You’ll	almost	assuredly	feel	better	after	any	massage,	and	perception	is	a	big
part	of	recovery.	Reducing	both	muscular	and	mental	tension	will	certainly	help
your	recovery	and	your	training.	Taking	time	out	to	focus	on	your	body,	to	focus
on	your	breath,	and	to	do	something	that	can	directly	enhance	your	recovery	is
well	 worth	 the	 money.	 In	 fact,	 you	 may	 achieve	 deeper	 relaxation	 because
you’re	 paying	 for	 it.	The	massage	 table	 is	 a	 great	 place	 to	 really	 let	 go,	 away
from	your	 smart	phone	and	computer	 screen,	away	 from	 the	demands	of	work
and	 family.	 It	 echoes	 training	 in	 this	way	because	 it	 allows	you	a	 space	apart,
even	as	it	requires	no	effort	from	you	at	all.

Massage	as	Therapy
The	 relationship	 between	 massage	 therapist	 and	 athlete	 can	 be	 a	 positive,
supportive	 one	 that	 nurtures	 the	 athlete.	 This	 happens	 both	 through
compassionate	touch	and	through	the	conversation	between	an	athlete	and	his	or
her	 bodyworker—evidence	 DeBoom’s	 experience.	 Personally,	 I	 spend	 a	 good
half	 hour	 talking	 to	 my	 massage	 therapist,	 Pat	 Kosdan,	 at	 our	 monthly	 visits
before	I	even	get	on	the	table.	She	asks	me	what’s	going	on	in	my	body,	which
usually	 becomes	 a	 conversation	 about	 what’s	 going	 on	 in	my	 life.	When	 I’m



spending	more	time	writing,	my	body	has	different	issues	than	when	I	am	deep
in	 a	 focused	 training	 cycle.	When	 I’m	 stressed	with	 other	work	 or	 have	 been
teaching	 yoga	 intensives,	 I	 have	 different	 needs.	 I	 truly	 think	 of	 Pat	 as	 my
therapist,	with	 no	need	 to	 qualify	 her	 as	my	 “massage”	 therapist,	 and	 she	 is	 a
valued	adviser.

This	interpersonal	relationship	is	important	in	cycling,	where	there	is	a	long
tradition	of	traveling	with	a	soigneur	for	support.	Condevaux	traveled	to	Beijing
in	just	this	role	for	the	2008	Summer	Olympics.	He	recounts	counseling	a	female
mountain	biker	who	needed	someone	to	talk	to	about	her	frustrations	when	her
husband	wasn’t	allowed	access	to	the	Olympic	Village.	“When	someone’s	on	the
table,	they’ll	talk	a	lot.	[Not	having	her	husband	around]	threw	her	off.	Yes,	we
did	massage,	 but	 so	much	was	 working	 her	 through	 the	 issue.”	 On	 the	 table,
Condevaux	says,	athletes	“can	clear	their	chests	and	know	it	stops	there.”

Ultimately,	the	number	of	professional	athletes	who	routinely	use	and	frequently
even	 travel	 with	 massage	 therapists	 speaks	 to	 the	 importance	 of	 massage	 in
training	 and	 recovery.	 Elite	 running	 coach	 Greg	 McMillan	 says,	 “If	 I	 had
unlimited	money,	I’d	hire	a	masseuse	to	be	with	us	all	the	time.	People	who	are
well	paid	have	a	masseuse	who	 stretches	 them	out	before	 and	after	 every	 run.
Deena	Kastor	was	really	smart,	because	she	married	her	massage	therapist!”

TYPES	OF	MASSAGE
The	two	main	types	of	massage	therapy	offered	in	the	United	States	are	Swedish
massage	 and	 deep	 tissue	 massage.	 These	 terms	 can	 overlap,	 naturally.	 Other,
complementary	 approaches	 to	bodywork	 include	myofascial	 release;	Structural
Integration;	 assisted	 stretching;	 and	 Eastern	 modalities	 such	 as	 acupuncture,
acupressure,	and	Reiki.

Swedish
Swedish	massage	generally	uses	lighter	pressure	than	deep	tissue	massage.	The
primary	actions	in	Swedish	massage	are	long,	gliding	strokes;	kneading;	tapping;
cross-fiber	motions;	and	gentle	rocking	of	the	limbs.	The	strokes	generally	work
from	 the	 body’s	 outer	 edges	 in	 toward	 the	 heart,	 following	 the	 path	 of	 blood
flow.



Because	 Swedish	 massage	 is	 less	 intense	 than	 very	 deep	 tissue	 work,	 it’s
acceptable	 through	 most,	 if	 not	 all,	 of	 the	 training	 cycle.	 Massage	 therapist
Kangas	 explains,	 “It’s	 easy	 to	 receive	 a	 lot	 of	 [Swedish	 massage]	 while	 in
intense	training,	and	even	leading	up	to	and	immediately	following	hard	efforts
or	events,	if	someone’s	been	receiving	the	work	already.”

Deep	Tissue
Deep	tissue	massage	works	the	deeper	tissues	of	the	muscles	and	their	interface
with	 fascia,	 the	 connective	 tissue	 binding	 the	 body	 in	 every	 direction.
(Remember	 the	 orange	 analogy	 used	 above.)	 The	 pressure	 of	 deep	 tissue
massage	will	 vary	 not	 only	 based	 on	 the	 therapist’s	 approach	 but	 also	 on	 the
needs	of	the	athlete	receiving	the	massage.

Deep	 tissue	work	can	be	uncomfortable	 to	 receive,	and	 it	can	 lead	 to	more
soreness	in	the	muscles.	For	this	reason,	you	should	schedule	it	far	enough	from
your	peak	workouts	and	races	that	it	will	not	negatively	affect	your	performance.
Five	days	or	more	should	do.	Be	sure	to	communicate	openly	with	your	massage
therapist	about	your	experience	during	deep	tissue	massage.	Athletes	are	used	to
enduring	discomfort;	it	is	not	in	your	best	interest	here.	If	you	are	fighting	not	to
gasp,	speak	up!	My	one	experience	with	couples	massage	came	during	a	trip	to	a
spa	in	the	Napa	Valley	with	my	husband.	My	mother-in-law	generously	sent	us	a
gift	 certificate,	 and	 we	 headed	 into	 the	 therapy	 room	 together.	 Afterward,	 we
looked	across	the	room	at	each	other	and	both	confessed	that	the	massages	were
much	 deeper	 than	we’re	 used	 to	 receiving.	 Because	 of	 each	 other’s	 presence,
neither	one	of	us	was	willing	 to	 look	 like	 a	wimp	asking	 for	 a	 slightly	 lighter
touch!

You	 may	 find	 therapists	 who	 specialize	 in	 deep	 tissue	 or	 in	 Swedish
massage;	most	will	be	trained	and	comfortable	in	both,	so	you	need	not	feel	that
you	have	to	commit	to	one	or	the	other.	A	good	massage	therapist	will	draw	on
his	 or	 her	 experience	 to	 deliver	 what	 your	 body	 most	 needs.	 And	 as	 a	 good
massage	 recipient,	 you’ll	 let	 them	 know	 about	 your	 experience—what’s
working,	what	is	not.	Don’t	hold	back.

Other	Bodywork	Modalities
Other	 bodywork	 modalities	 can	 complement	 your	 massage	 therapy	 work	 and
your	 training.	 These	 techniques	 can	 have	 profound	 impact	 on	 your	 body,	 and
thus	should	be	slotted	in	the	off-season	or	when	an	injury	needs	to	be	addressed.



Assisted	Stretching
In	assisted	stretching,	a	practitioner	aids	the	athlete	in	stretching	through	the	full
range	 of	 motion.	 An	 experienced	 practitioner	 will	 recognize	 imbalances	 and
faulty	movement	patterns	in	the	body	and	will	work	with	the	athlete	in	hands-on
stretching,	 engaging	 and	 releasing	 the	 muscles,	 to	 bring	 the	 body	 into	 better
balance.	 The	 Mattes	 method	 and	 the	 Whartons’	 approach,	 both	 versions	 of
Active	Isolated	Stretching,	are	two	examples.	Thai	yoga	massage	is	another.

Myofascial	Release
In	myofascial	release,	the	practitioner	targets	the	fascia	through	gentle,	targeted
touch	 over	 long	 holds,	with	 the	 goal	 of	 helping	 restructure	 the	 body	 from	 the
fascia	outward.	This	system	can	be	helpful	in	addressing	overuse	injuries	but	is
more	 therapeutic	 than	 recovery-based,	 used	 to	 treat	 an	 injury	 or	 imbalance
instead	of	simply	working	to	help	the	body	recover	as	a	whole.

Structural	Integration	(Rolfing)
Structural	 Integration,	 like	 myofascial	 release,	 aims	 to	 restructure	 the	 body
toward	 better	 alignment,	 but	 it	 uses	 a	 deeper	 touch.	 Massage	 therapist	 Leah
Kangas	 explains,	 “This	 work	 is	 deep,	 often	 with	 big	 changes	 in	 the	 body.	 If
someone	is	able	to	prioritize	it,	I	would	have	this	work	done	in	the	off-season	or
during	 a	 long	 recovery	 phase.	 This	 way	 as	 the	 body	 changes,	 time	 can	 be
allowed	 for	 these	 changes	 to	 become	 familiar	 to	 the	 body	 without	 having	 to
continue	 in	an	 intense	 training	cycle.	However,	 if	 this	work	 seems	particularly
helpful	 for	 someone,	 I	won’t	 hold	 off	 because	 they	 are	 in	 an	 intense	 cycle	 of
training.”

Depending	on	the	practitioner,	you	may	be	advised	to	follow	the	round	of	10
treatments	designed	by	Ida	Rolf,	who	popularized	this	modality,	or	you	may	be
able	 to	 work	 directly	 on	 your	 individual	 needs.	 Either	 way,	 deep	 work	 like
Structural	Integration	is	best	scheduled	in	the	off-season,	far	from	peak	events.

Eastern	Modalities
Other	modalities,	such	as	acupressure,	acupuncture,	and	Reiki	(a	Japanese	form
of	 energy	 work)	 may	 or	 may	 not	 be	 effective	 for	 recovery;	 these	 Eastern
modalities	 are	not	well	 studied	 in	 the	Western	 scientific	 literature.	 If	you	have
the	means	and	access	 to	a	practitioner,	consider	 trying	 them	out.	Simply	going
through	 the	motions	of	making	 time	 to	 focus	on	your	wellbeing	can,	 in	and	of
itself,	enhance	your	recovery.



WHEN	TO	SCHEDULE	MASSAGE
I	have	the	good	fortune	of	coaching	an	athlete,	Suzanna	Dupee,	who’s	a	massage
therapist.	In	researching	this	book,	I’ve	been	receiving	massages	weekly	for	the
past	 two	 months,	 sometimes	 more	 than	 one	 a	 week.	 While	 it’s	 fantastic,
especially	during	periods	of	work	stress,	it	feels	overly	indulgent,	and	I	suspect
my	 standard	 one	 or	 two	 massages	 a	 month	 would	 probably	 serve	 the	 same
purpose	 for	 me.	 Many	 athletes	 wonder	 about	 the	 timing	 of	 massage.	 How
frequently	 should	 one	 get	 a	massage,	 and	 if	 regular	massage	 is	 not	 an	 option,
when	 would	 be	 a	 good	 time	 to	 schedule	 one	 as	 an	 occasional	 treat?	 Timing
depends	on	 the	point	you	have	reached	 in	 the	season	and	 the	proximity	of	key
workouts	and	races.

Throughout	the	Season
How	frequently	you	enjoy	a	massage	will	probably	be	dictated	by	your	budget.
While	once	a	week	would	be	nice,	once	a	month	is	probably	fine.	This	massage
can	go	somewhere	during	your	rest	week	or	during	a	period	of	slightly	reduced
load.	 Since	 you	might	 feel	 sore	 or	 slower	 the	 next	 day,	 be	 sure	 to	 schedule	 it
away	from	long	or	hard	workouts.

During	my	pregnancies,	I	enjoyed	regular	massages,	scheduled	to	align	with
the	 frequency	of	my	visits	 to	my	obstetrician-gynecologist.	 In	 the	early	stages,
monthly	visits	and	massages	were	appropriate;	as	I	came	closer	to	term,	I	went
every	 third	week,	 then	biweekly,	 and	 then	once	a	week	until	delivery.	While	 I
was	preparing	 for	an	endurance	event	of	a	different	kind,	 the	 frequency	of	my
massages	 might	 give	 you	 an	 idea	 of	 how	 you	 can	 increase	 your	 visits	 but
decrease	their	intensity	as	you	approach	your	peak	event.	This	works	best	if	you
are	a	massage	regular	and	aware	of	how	massage	affects	your	body.	And	just	as
a	pregnant	woman	would	 seek	a	 therapist	 familiar	with	her	 special	needs,	you
should	look	for	a	therapist	familiar	with	athletes’	needs.

If	you	are	not	getting	regular	massages,	be	careful	scheduling	it	too	close	to
your	peak	event.	Kangas	explains,	“I	see	people	coming	in	the	week	before	their
race	 never	 having	 received	 a	massage	 before.	 It	might	 be	 helpful,	 but	 usually
there	 is	 so	much	 to	work	 through	so	many	 layers,	 and	of	course	you	wouldn’t
want	to	make	too	much	change	at	this	point.”	Better	to	schedule	the	occasional
massage	farther	from	a	race,	ideally	during	a	quiet	period	in	your	training.	It	will
also	avoid	aggravating	tissue	that	is	already	stressed.



Before	and	After	a	Race
As	 you	 approach	 your	 goal	 race	 or	 event,	 the	 type	 of	 massage	 should	 vary
according	to	your	competition	schedule.	In	other	words,	when	you’re	still	farther
from	 the	 race,	 you	 can	 receive	 deeper	work;	 as	 you	 get	 closer	 to	 the	 event,	 a
lighter	touch	is	key.

Massage	 therapist	 Carolyn	 Levy	 divides	 the	 timeline	 around	 a	 peak	 event
into	a	few	stages.	First,	three	weeks	from	competition,	she	suggests	a	thorough,
therapeutic	massage	 to,	 in	 her	words,	 “work	 all	 the	 kinks	 out.”	This	massage,
“deep	and	slow,”	as	Levy	describes	it,	can	go	in	the	two	or	three	days	after	your
peak	workout	of	 the	preceding	cycle.	Levy	will	prescribe	an	 ice	bath	 later	 that
evening,	before	bed.	She	warns	her	athletes	that	they	will	feel	a	little	sluggish	the
next	day	but	promises,	“the	body	will	swing	back	within	48	to	72	hours.”

Three	 days	 before	 the	 event,	Levy	will	massage	 the	 athlete	 using	 a	 lighter
touch	 at	 a	 faster	 pace.	 The	 goal	 in	 this	 lighter	massage	 is	 to	 pass	 through	 the
muscle	tissues,	helping	them	flush	and	refresh.	If	you	take	a	day	of	rest	in	your
race	week,	the	massage	could	go	on	that	day	or	precede	it.	Just	keep	it	a	day	or
two	 removed	 from	 your	 event	 itself—farther	 if	 it’s	 a	 very	 big	 event.	 Tim
DeBoom	says,	“Before	an	Ironman,	I’ll	get	my	last	body	work	done	about	four
days	before	the	race.	I	always	feel	pretty	crappy	the	day	after	body	work,	so	I	try
to	have	plenty	of	time	to	absorb	it	before	a	big	race.”

Immediately	 after	 the	 event	 itself,	Levy	 suggests	 a	 brief	massage,	 “a	 good
ten-minute	flush-out,	and	some	stretching,”	which	she	feels	signals	the	body	to
begin	its	repair	work.	If	you	visit	the	massage	tent	after	a	race,	be	sure	that	your
experience	is	a	relaxing	one.	This	is	not	the	time	to	add	aggravation	to	already
inflamed	tissue.

A	few	days	after	the	event,	another	light	massage	is	in	order	to	bookend	the
one	scheduled	a	few	days	before	the	event.	Levy	says	the	intention	is	“flushing,
not	terribly	deep.	You	don’t	want	to	traumatize	the	tissue,	but	again	to	deliver	the
message	that	you	can	open	up.”

Finally,	within	a	week	or	so,	the	body	will	be	ready	for	a	return	to	its	normal
massage	schedule.

You	may	find	that	a	different	protocol	works	for	you.	Professional	triathlete
Alex	McDonald	will	schedule	a	Monday	massage	before	a	Saturday	race.	This
gives	him	time	to	rebound.	If	he	has	a	deep	massage	on	Monday,	he	says,	“I’ll	be
sore	 on	Monday	 and	Tuesday,	 but	 by	 the	 end	 of	 the	week	 I	 feel	 like	 a	 spring
chicken!”



In	a	Day
Whenever	 possible,	 schedule	 your	 massage	 for	 later	 in	 the	 day,	 after	 your
workout.	It	can	be	especially	restful—if	not	financially	practical—to	have	your
therapist	travel	to	your	home,	so	that	you	don’t	have	to	drive	after	your	treatment
and	can	instead	continue	relaxing.

If	 you	must	 schedule	 a	massage	 before	 a	workout,	 try	 to	make	 it	 an	 easy
workout,	and	assume	that	you	will	feel	different	from	usual.	It’s	probably	not	the
best	time	to	go	out	and	run	technical	trail.

WHEN	NOT	TO	SCHEDULE	MASSAGE
A	quick	word	of	caution:	Massage	may	be	palliative	care	for	an	injury,	as	it	helps
you	feel	better	all	over.	But	booking	a	massage	is	not	the	same	as	scheduling	an
appointment	with	a	sports-medicine	specialist	or	physical	therapist.	If	you	have
pain	 related	 to	 training,	be	sure	you	are	addressing	 the	cause	of	 the	 trouble	by
having	 your	 symptoms	 and	 biomechanics	 evaluated.	 Be	 honest	 with	 yourself;
take	 a	 good,	 hard	 look	 at	 your	 training	 and	 recovery.	Don’t	 use	massage	 as	 a
Band-Aid.

HOW	TO	FIND	A	MASSAGE	THERAPIST
Massage	 licensure	 laws	vary	 among	countries,	 and	within	 countries,	 they	vary
among	states	and	provinces.	In	the	United	States,	not	all	states	regulate	massage
therapists.	Most	states	require	state	licensure;	a	few	require	state	certification;	a
few	are	unregulated.	A	quick	search	online	will	explain	the	law	in	your	area	and
unearth	a	few	directories	to	help	you	find	a	local	practitioner.	Don’t	be	shy	about
asking	 for	 a	 potential	 therapist’s	 credentials.	 Look	 at	 the	 amount	 of	 hours	 the
therapist	has	 trained.	Six	hundred	hours	or	more	of	 training	are	a	good	sign;	a
weekend	certification	is	not.	Better	still	is	a	therapist	with	additional	training	in
working	with	athletes.

Beyond	 licensure	and	certification,	you	are	 looking	for	a	massage	 therapist
who	understands	your	body	and	needs	as	an	athlete.	Ideally,	he	or	she	is	not	only
experienced	in	working	with	athletes	of	your	sport	but	also	actively	engaging	in
that	 sport.	Such	a	person	will	be	sympathetic	and	will	understand	not	only	 the
athlete’s	body	but	also	 the	athlete’s	psyche.	Kangas	cautions,	“Many	 therapists



don’t	 understand	 athletes	 and	 their	 drive,	 and	 will	 often	 develop	 a	 mindset:
‘Well,	if	you	just	didn’t	do	so	much	(insert	activity	here).’	Also,	a	therapist	with
experience	working	with	athletes	of	your	particular	activity	will	have	that	much
more	experience	in	working	with	similar	injuries	and	imbalances.”

The	best	way	to	locate	a	therapist	in	your	area	is	through	referrals.	Ask	your
training	partners,	local	running	and	bike	store	workers,	and	local	sports-medicine
practitioners	 for	 their	 recommendations.	 But	 remember,	 tastes	 are	 very
individual,	 so	you’ll	want	 to	 try	 the	 therapist	 for	yourself	 and	 to	communicate
clearly	about	your	needs,	including	the	type	of	pressure	you	prefer.	One	person’s
torture	hour	is	another	person’s	deep	release.

Prices	for	massage	vary,	depending	on	area	and	venue.	Expect	to	pay	more	at
a	luxury	spa	and	less	at	a	franchise	such	as	Massage	Envy.	And	remember,	price
doesn’t	always	correlate	to	quality.

QUICK	TIPS
Communication	is	key:	Ask	your	massage	therapist	about	his	or	her
experience	working	with	athletes,	and	tell	your	massage	therapist	about
your	needs,	likes,	and	dislikes.
Space	more	vigorous	body	work	farther	away	from	your	peak	events.
The	benefits	of	massage	extend	beyond	the	physical	because	receiving	a
massage	gives	you	a	chance	to	take	a	mental	break.

THE	BOTTOM	LINE
Massage	 can	 be	 a	 productive,	 relaxing,	 and	 enjoyable	 part	 of	 your	 training
regimen.	Depending	on	your	budget	and	needs,	it	might	be	an	occasional	treat	or
an	 important	 routine.	 As	 with	 the	 other	 modalities	 described	 here,	 find	 what
works	for	you	and	your	budget.	Personally,	 I	suggest	a	monthly	massage,	with
more	 frequent	 massages	 during	 peak	 volume	 weeks	 and	 closer	 to	 the	 race.
Committing	 to	 self-care	 and	 relaxation	 through	 massage	 is	 a	 good	 first	 step
toward	building	in	more	time	for	recovery	and	restoration.
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ALTHOUGH	IT	IS	a	popular	and	important	tool	for	recovery,	massage	can	quickly
get	prohibitively	expensive.	If	you	don’t	have	the	luxury	of	regular	massage,	you
can	bridge	the	gap	between	sessions	with	some	self-massage.	Self-massage	helps
you	 release	 adhesions,	 knots,	 and	 trigger	 points	 in	 the	 soft	 tissues	 and	 is	 an
important	 part	 of	 injury	 prevention.	 It	 is	 also	 a	 way	 to	 give	 yourself	 some
assistance	 in	 stretches,	 by	 anchoring	 one	 end	 of	 a	muscle	 against	 the	 ground,
your	hand,	or	a	device	while	you	stretch	in	the	other	direction.

Ultrarunner	Keith	Straw	recommends	manipulating	any	area	in	the	body	that
is	 bothering	 you.	 “I	 do	 a	 lot	 of	 poking	 around	 myself,”	 he	 says.	 “I	 prod	 my
knees,	rub	my	feet,	pound	my	pecs.”

Since	the	body	works	as	a	kinetic	chain,	self-massage	can	target	every	link.
The	 foam	 roller	 (described	 below)	 is	 popular	 among	 the	 members	 of	 the
University	 of	 North	 Carolina	 cross-country	 team,	 coach	 Peter	Watson	 reports.
“Start	at	the	bottom	of	your	foot	and	work	to	your	hip,”	Watson	suggests,	and	he
advises	athletes	to	experiment	with	props	beyond	the	roller.	“Use	a	golf	ball	for



the	foot,	or	a	lacrosse	ball	for	the	legs.”	He	recommends	paying	special	attention
to	iliotibial	(IT)	bands	and	hamstrings.

USA	 Cycling	 soigneur	 Bernard	 Condevaux	 advises	 self-massage	 as	 well.
“There’s	 an	 economic	 reality,	 and	 a	 lot	 of	 teams	 can’t	 afford	 soigneurs	 or
individual	massage,”	he	says.	To	get	the	most	from	your	self-massage	on	a	foam
roller,	 he	 suggests,	 “Be	 aware	 of	 what	 you’re	 doing.	 Keep	 it	 moving.	 Roll
toward	 your	 heart.	 If	 you	 find	 a	 spot	 that’s	 tight	 or	 tender,	 sit	 on	 it	 for	 10
seconds.	 If	 it	doesn’t	back	off,	change	 the	pressure.	Mashing	 the	muscle	 is	not
always	the	best	 thing.	The	target	 is	flushing	out,	getting	the	muscle	 to	recover,
not	beating	it.”

TOOLS
Your	hands	are	the	simplest	tool	for	self-massage.	Reach	into	areas	of	the	body
that	are	calling	for	your	attention	and	see	if	you	can	feel	what’s	going	on.	Trace
the	muscle	fibers	to	their	origin	and	insertion	points,	along	either	end.	Is	there	a
particular	sore	spot	or	trigger	point?	How	does	it	respond	to	pressure?

Applying	cross-friction	massage,	against	the	grain	of	the	muscle	fibers,	can
help	to	release	adhesions	and	scar	tissue	limiting	your	range	of	motion.

Devices	include	foam	rollers,	beaded	sticks,	balls,	and	branded	devices,	such
as	Trigger	Point	Therapy	devices.	Let’s	examine	what	to	look	for	in	your	tools.

Foam	 rollers	 come	 in	 various	 densities	 and	 durabilities.	 The	 simplest	 is	 a
white	 Styrofoam	 roller,	 similar	 to	 a	 floating	 noodle	 pool	 toy	 (but	 thicker)	 and
widely	available.	The	foam	has	some	give,	keeping	 the	massage	a	 little	 lighter
than	a	denser	roller.	They	are	inexpensive	but	may	not	last	long.	Also	available
are	darker	 rollers	made	of	high-density	 foam.	Even	more	 rigid	are	 rollers	with
foam	or	a	material	with	protuberant	nubs	wrapped	around	a	hard	core.

Beaded	sticks	include	a	device	called	“The	Stick”	and	other	implements	that
feature	hard	plastic	or	wooden	beads	on	a	stick.	The	shape	and	material	of	 the
beads	 will	 affect	 your	 experience;	 if	 possible,	 try	 the	 implement	 out	 before
buying.

Balls	 from	 various	 sports	 make	 useful,	 inexpensive	 self-massage	 devices.
Golf	balls	work	well	 for	 the	bottoms	of	 the	 feet,	as	do	small	hard	 rubber	balls
(think	 Superball).	 Lacrosse	 balls	 or	 baseballs	 (even	 softballs	 or	 their	 rubber
substitutes)	work	into	the	calves	and	deep	hip	rotators.	Tennis	balls	can	be	good
choices,	 depending	 on	 their	 firmness	 and	 the	 sensitivity	 of	 the	 area	 being



worked.	Two	balls	lashed	together	with	athletic	tape	make	a	peanut	shape	that’s
especially	useful	for	working	the	muscles	on	either	side	of	the	spine.

Trigger	Point	Therapy	makes	a	range	of	instruments	to	address	most	parts	of
an	 athlete’s	 body,	 with	 many	 of	 them	 in	 interesting	 shapes.	 You’ll	 see	 the
company’s	 “Grid,”	 a	 hollow,	 hard-core,	 foam-wrapped	 roller,	 in	 the	 photos	 in
this	chapter.	The	“Quadballer”	and	“Footballer”	are	tapered,	cigar-shaped	rollers
(larger	 and	 smaller,	 respectively)	 with	 inline-skate	 wheels	 on	 either	 end.	 The
material	of	these	devices	combines	firmness	with	a	little	give,	and	they	are	pretty
widely	available	at	running	and	cycling	shops,	race	expos,	and	online.

You	 can	 get	 creative	 as	 you	 choose	 your	 implements.	 Elite	 runner	 Marc
Jeuland	 uses	 a	 wooden	 rolling	 pin	 for	 self-massage.	 Ultramarathoner	 Nikki
Kimball	uses	an	antler!

TECHNIQUE	AND	TIME
The	 general	 technique	 for	 using	 any	 of	 these	 implements	 is	 similar.	 Put	 the
device	on	the	floor,	place	your	leg	or	arm	or	back	on	it,	and	apply	pressure	(or
place	a	ball	between	your	body	and	the	wall,	 if	you’re	working	your	chest	and
back	 muscles).	 Once	 the	 pressure	 feels	 right,	 slowly	 travel	 along	 the	 muscle
fibers	a	few	times,	pausing	as	you	feel	particular	points	of	tightness	or	frission.
In	general,	you	will	move	distally	to	centrally,	in	other	words,	making	trips	from
the	periphery	of	the	body	toward	the	center.	If	it	feels	productive	to	travel	back
and	forth	along	the	muscle	from	end	to	end,	that	is	fine,	too.

You	 can	 work	 the	 whole	 body	 or	 just	 problem	 areas	 such	 as	 the	 plantar
fasciae	on	the	bottom	of	the	feet	and	the	IT	band.	A	few	passes	over	each	muscle
or	area	should	do.	If	your	muscles	are	already	inflamed	or	overtired,	overdoing
your	self-massage	will	simply	aggravate	the	condition	and	prevent	your	recovery
—yielding	a	result	opposite	from	what	you	intended.	Bigger	muscle	groups	can
probably	take	more	pressure	than	smaller	groups.	Let	your	body	be	your	guide.

How	often	you	do	self-massage	depends	on	your	time,	schedule,	and	needs.
It	might	 become	 a	 nightly	 habit,	 part	 of	 your	 downtime	 ritual.	Or	maybe	 you
take	care	 to	do	your	 self-massage	on	 the	days	when	you	 run	 long	or	hard—or
just	on	the	days	when	you	run,	if	you	are	a	multisport	athlete.	Experiment	to	find
what	works	best	for	you.



SELF-MASSAGE	FOR	COMMON	PROBLEMS

Quads
The	four	large	muscles	of	the	quadriceps	(Figure	15.1)	are	a	good	starting	point
for	your	foam	rolling.	Take	a	 leg	 to	one	edge	of	your	roller,	with	 the	other	 leg
resting	on	the	ground.	You’ll	be	resting	on	your	palms	or	elbows.	Start	with	the
roller	positioned	 just	 above	your	knee	and	 slowly	push	your	hips	back	 so	 that
you	 roll	 in	 toward	 the	center	along	 the	 front	of	your	 thigh.	After	a	 few	passes
here,	turn	to	the	outer	edge	of	your	leg.	(You	can	bend	your	supporting	leg	at	the
knee	and	have	the	sole	of	the	foot	on	the	ground.)	Follow	with	some	long	strokes
up	the	inner	quadriceps	muscles.



Hamstrings
Sit	 on	 the	 ground,	with	 the	 back	 of	 one	 or	 both	 legs	 resting	 on	 the	 roller	 just
above	 the	 back	 of	 the	 knee	 (Figure	 15.2).	 Supporting	 weight	 in	 your	 hands,
slowly	roll	your	hips	toward	the	roller.	After	a	few	trips,	rotate	to	the	outer	and
inner	edges	of	the	hamstrings.



Calves
You’ll	 work	 on	 your	 calves	 in	much	 the	 same	way	 as	 the	 hamstrings	 (Figure
15.3),	rolling	up	and	down	slowly	and	taking	care	to	get	to	both	edges	as	well	as
the	central	musculature.	You	may	find,	however,	 that	 the	weight	of	your	 lower
leg	 and	 foot	 isn’t	 heavy	 enough	 to	 give	 the	 same	 massage.	 Add	 weight	 by
crossing	one	ankle	over	the	other	and	focusing	your	attention	on	the	bottom	leg.



IT	Band
Working	your	IT	band	can	be	an	excruciating	experience.	Check	that	you	are	not
going	 too	 deep;	 if	 you	 are	 gasping,	 you	may	 be	 forcing	 the	 issue,	 which	 can
aggravate	existing	inflammation.

Sit	one	hip	on	the	roller,	with	the	other	leg	bent	at	the	knee,	sole	of	the	foot
on	 the	 floor	 (Figure	15.4).	 If	 you’re	 rolling	 your	 right	 leg,	 your	 right	 hand	 or
elbow	will	 rest	 on	 the	 floor.	 Start	 at	 the	 bottom	 of	 the	 thigh,	 just	 outside	 and
above	the	knee,	and	slowly	make	your	way	toward	the	outer	hip.	You	may	have
to	 pause	 to	 breathe	 deeply	 and	 collect	 yourself—again,	 be	 sure	 you	 aren’t
working	too	hard.	A	few	passes	should	suffice.



Outer	Hip
Continuing	upward	 from	your	 IT	band	work,	 explore	 the	muscles	 of	 the	outer
hip.	Your	gluteal	muscles	are	prime	 targets,	 as	 is	 the	piriformis	muscle,	which
lies	deep	in	the	hip.	If	you	can’t	reach	deep	enough	with	the	roller,	use	a	tennis
ball	 or	 a	 harder,	 rubber	 ball.	 You’ll	 sit	 on	 it,	 lean	 back	 into	 your	 hands,	 and
explore	until	you	find	the	right	spot	(Figure	15.5).



Soles	of	the	Feet
The	plantar	fasciae	that	run	along	the	bottoms	of	your	feet	are	prime	territory	to
explore	with	a	smaller	implement,	be	it	a	tennis	ball,	rubber	ball,	or	a	golf	ball.	If
you’re	using	a	softer	device,	you	may	be	able	to	stand	and	carefully	place	your
body	weight	onto	the	ball	(Figure	15.6).	If	it’s	a	harder	device	such	as	a	golf	ball,
you’ll	want	to	sit	down	so	that	the	sensation	doesn’t	grow	too	intense.	Roll	over
both	the	arch,	from	the	heel	 to	 the	ball	of	 the	foot,	and	the	spaces	between	the
metatarsals,	running	the	ball	into	the	four	spaces	at	the	base	of	the	five	toes.



Back
Use	 the	 roller	 to	 run	 up	 and	 down	 your	 back,	 finding	 spots	 that	 need	 extra
attention	(Figure	15.7).	 If	 certain	 areas	 are	 particularly	 sore,	 you	may	want	 to
revisit	them	with	a	smaller	implement,	such	as	a	tennis	or	rubber	ball.	Two	balls
taped	together	can	work	right	along	either	edge	of	the	spine.	Go	slowly	and	pay
attention	 to	your	experience.	Breathe	deeply	 into	 the	places	where	sensation	 is
the	strongest.



Chest
Depending	on	the	size	and	shape	of	your	chest	(and	the	size	and	shape	of	your
breasts),	 you	may	 have	 success	 lying	 facedown	 on	 the	 roller	 (Figure	 15.8).	 If
that’s	infeasible,	use	a	smaller,	handheld	ball.	Hold	the	ball	against	the	pectoralis
muscles	as	you	roll,	or	if	you	need	greater	force,	take	the	ball	to	the	corner	of	a
wall	and	work	in	from	there.



QUICK	TIPS	

Self-massage	can	bridge	the	gaps	between	regular	sessions	with	a
massage	therapist	or	might	replace	paying	a	massage	therapist	entirely.
Smaller	balls	such	as	golf	or	tennis	balls	can	work	into	smaller	muscles;
foam	rollers	(or	even	rolling	pins)	can	work	larger	muscles.
Don’t	be	too	aggressive:	A	few	passes	over	each	of	the	major	muscle
groups	should	suffice.
If	you	find	yourself	routinely	revisiting	a	problem	spot,	check	that	your
body	is	balanced	biomechanically	and	that	you	have	the	right	work/rest
balance	in	your	training.



AS	A	YOGA	TEACHER	and	practitioner	as	well	as	a	coach,	I	have	spent	years	seeing
how	yoga	enhances	my	recovery	and	the	recovery	of	athletes	I	teach	and	coach.
My	books	The	Athlete’s	Guide	to	Yoga	and	The	Athlete’s	Pocket	Guide	to	Yoga
detail	 the	 ways	 yoga	 enhances	 training.	 But	 yoga	 can	 also	 be	 used	 very
specifically	 as	 a	 restorative	 practice	 to	 directly	 improve	 recovery.	 It	 must	 be
done	 carefully,	 though.	 The	 twenty-first-century	 West	 offers	 a	 multitude	 of
approaches	to	yoga,	from	the	very	gentle	to	the	very	intense.	Attending	a	class
that	 is	 too	 intense	may	 interfere	with	 your	 recovery	 at	 best	 and	 could	 lead	 to
injury	at	worst,	especially	if	you	are	the	competitive	type.	Look	for	a	restorative
class	or	follow	the	guidelines	here	for	a	home	practice.

WHICH	KINDS	OF	YOGA	HASTEN	RECOVERY



To	encourage	your	recovery,	choose	styles	that	are	breath-focused,	relaxing,	and
slow.	They’ll	have	titles	including	keywords	like	“gentle”	or	“quiet.”	Restorative
yoga	is	a	fantastic	choice.	In	restorative	poses,	the	focus	is	not	on	strengthening
or	even	on	stretching	but	on	releasing	tension.	Restorative	poses	are	held	for	a
long	 while—10	 or	 15	 minutes	 or	 even	 more—and	 are	 supported	 by	 props,
including	 bolsters,	 blankets,	 sandbags,	 and	 the	 floor.	 As	 you	 release	 into	 the
props,	you’ll	relax	your	body,	breath,	and	mind.

The	 gentle	 inversions	 of	 restorative	 yoga,	 especially	 the	 legs-up-the-wall
pose	 (viparita	 karani,	 in	 Sanskrit),	 will	 help	 drain	 edema	 from	 the	 legs.
Sometimes	 this	 is	 a	 very	 noticeable	 experience,	 such	 as	 after	 a	 long	 or	 hard
workout,	 when	 you	 can	 feel	 the	 shift	 of	 fluids	 back	 in	 toward	 the	 center.
Sometimes	 it’s	 more	 subtle.	 Among	 the	 other	 subtle	 effects	 are	 a	 shift	 in
hormone	levels	in	the	body	and	the	dilation	of	blood	vessels	in	the	upper	body.
These	 restorative	 poses	 will	 help	 your	 entire	 back	 settle	 down,	 releasing	 the
tension	 that	 accumulates	during	 the	course	of	your	workout	and	your	day,	 and
they	will	 help	 broaden	 your	 chest,	 undoing	 the	 closing	 off	 that	 happens	when
your	 hands	 are	 on	 the	 handlebars,	 the	 keyboard,	 or	 the	 steering	 wheel,	 and
recreating	space	for	your	breath.

In	a	 restorative	pose,	you’ll	have	plenty	of	 time	 to	be	 still	 and	notice	your
breath.	Let	it	flow	freely	in	and	out,	expanding	your	chest,	changing	the	shape	of
your	abdomen	on	inhalation,	and	settling	in	on	exhalation.	Let	your	breath	be	the
focus	 of	 your	 awareness.	 This	 focus—on	 relaxation—can	 be	 tough,	 though.
Ultrarunner	 Charlie	 Engle	 admits,	 “When	 I	 go	 into	 that	 yoga	 class,	 even	 the
relaxing	 is	hard	 for	me,	 that’s	my	personality.	 It	 takes	 full	 concentration	 to	do
yoga,	 while	 running	 is	mindless	 for	me.	 It’s	 actually	 harder	 than	 running.”	 If
your	thoughts	drift	to	other	subjects,	notice,	and	turn	your	attention	back	to	your
breath.	This	will	elicit	the	relaxation	response	(see	Chapter	17	for	more)	as	well
as	improve	your	ability	to	focus.

You	don’t	need	to	be	“doing	yoga”	for	the	benefits	of	a	restorative	practice	to
work.	Many	athletes	arrive	at	a	restorative	process	spontaneously,	by	listening	to
their	 bodies.	Ultrarunner	Keith	Straw,	who	holds	 a	24-hour	personal	 record	of
137	miles,	has	a	mantra:	“When	I	run,	I	run.	When	I’m	not	running,	I	rest.”	He
says,	“I	spend	hours	lying	down	with	my	legs	draped	over	a	yoga	ball	watching
reruns	of	Law	and	Order.”	This	simple	approach	to	inversion	can	work	wonders.
Top-ranked	masters	road	cyclist	Evie	Edwards	has	a	post-race	routine	involving
yoga	inversions:	“Back	at	the	hotel	room,	I	have	my	yoga	block.	I	lie	on	it	on	the
floor,	put	it	under	my	hips	and	focus	on	my	breathing,	or	talk	to	folks	and	give



them	my	race	updates	with	my	legs	propped	up	on	the	wall.”
Runner’s	 World	 editor	 and	 ultrarunner	 Jennifer	 Van	 Allen	 testifies	 to	 the

benefits	 of	 yoga:	 “I	 feel	 it’s	 an	 integral	 part	 of	 my	 ability	 to	 recover.”	 She
believes	yoga	keeps	her	muscles	loose	and	supple	and	increases	their	pliability.
“I	feel	yoga	is	a	preventative	way	to	jumpstart	the	recovery	process,”	she	says.

WHAT	YOU	NEED
Here	 are	 some	 restorative	 poses	 you	 can	 do	 at	 home.	 For	 the	 full	 experience,
you’ll	 want	 to	 gather	 props	 to	 support	 yourself.	 These	 props	 include	 a	 few
blankets	 or	 beach	 towels,	 a	 pillow	or	 two,	 and	 an	 eye	bag	 (a	 lightly	weighted
pillow	to	cover	your	eyes,	widely	available).	Blocks	can	be	handy	risers	to	boost
the	height	of	your	bolsters.	A	yoga	strap	can	be	useful,	too.	If	you	have	access	to
a	sandbag	(you	can	buy	them	online),	it	can	add	to	your	experience	of	settling	in.
Handy	people	can	sew	their	own	sandbag	by	making	an	envelope	about	6	inches
by	18	inches	and	inserting	a	sealed	plastic	bag	filled	with	playground	sand	from
the	hardware	store.

You’ll	need	quiet	space	for	your	yoga	practice.	Ideally,	you’ll	be	away	from
electronics,	 which	 can	 beep	 and	 distract	 you,	 and	 out	 of	 view	 of	 your	 home
office,	pets,	and	children.

Finally,	you’ll	need	a	 timer.	A	kitchen	timer	works,	but	 it	can	have	a	harsh
alarm	sound.	Various	alarms	on	cell	phones	might	work	better.	If	you	can	set	a
chime	 to	 ring	every	 five	minutes,	you’ll	be	able	 to	 count	off	your	 time	and	 to
change	 the	position	of	your	head	 in	poses	where	you’re	 face	down.	The	 timer
will	keep	you	in	the	pose	for	the	right	amount	of	time,	and	it	will	wake	you	up
should	you	fall	asleep.	It	may	also	help	you	relax,	knowing	the	timer	is	running
and	 that	 you	 don’t	 need	 to	 pay	 attention	 to	 how	 long	 you’ve	 been	 in	 a	 pose.
Instead,	you’ll	focus	on	just	being	in	the	pose,	breathing,	and	letting	go.

POSES
The	poses	described	here	can	be	strung	together	in	order	to	make	a	full	routine.
Or	choose	the	ones	that	feel	best	for	you	to	create	a	shorter	practice.	When	you
practice	 the	 full	 routine,	 you’ll	 take	 your	 spine	 through	 six	 planes	 of	motion:
forward	 folding,	 backward	 bending,	 side	 bending	 in	 either	 direction,	 and
twisting	in	either	direction.	When	creating	a	shorter	practice,	be	sure	to	balance



any	 forward	 folding	with	 backward	 bending	 and	 to	 twist	 or	 side	 bend	 to	 both
sides	until	you	feel	even.

In	each	of	these,	you’re	looking	for	the	sensation	of	comfort	and	support—
not	a	deep	stretch.	Just	as	your	active	recovery	workouts	should	be	very	light,	so
should	your	restorative	yoga	poses.	If	you	make	it	too	intense,	you	are	changing
from	a	restorative	practice	to	a	flexibility	practice,	just	as	working	too	hard	in	an
active	recovery	workout	changes	it	to	an	endurance	workout.



Legs	up	the	Wall
For	legs	up	the	wall,	you’ll	need	a	wall	or	a	closed	and	locked	door.	A	stack	of	a
few	blankets,	a	roll	of	towels,	or	a	yoga	bolster	can	enhance	the	pose.

At	 its	 simplest,	 the	 pose	will	 take	 an	 L	 shape,	with	 your	 back	 against	 the
floor	 and	 your	 legs	 up	 the	wall.	 Getting	 there	 can	 be	 tricky.	 Sit	with	 one	 hip
against	the	wall,	then	swing	yourself	around	so	that	your	spine	rests	on	the	floor
and	 your	 legs	 are	 propped	 on	 the	 wall.	 If	 your	 hamstrings	 allow,	 scoot	 your
bottom	all	 the	way	 to	 the	wall	 or	 baseboard.	 If	 you	 find	 your	 ham	 strings	 are
tight,	you	can	keep	your	bottom	a	few	inches	from	the	wall,	but	to	be	sure	you
aren’t	hyperextending	your	knees,	keep	them	in	a	slight	bend.	Take	your	arms	to
a	position	that	feels	comfortable.	This	could	an	inverted	V,	out	to	a	T,	in	an	open
Y	overhead,	or	split	into	a	W.	Wherever	your	arms	are,	roll	your	palms	toward
the	ceiling	to	help	open	your	chest	and	shoulders.

If	you	have	props	on	hand,	you	can	make	this	pose	 into	a	gentle	supported
backbend	(Figure	16.1).	Lay	your	bolster,	pillow,	or	a	rectangular	folded	blanket
so	its	longer	end	runs	parallel	to	the	wall	and	a	few	inches	away	from	it.	Sitting
on	 the	 prop,	 slide	 your	 legs	 up	 the	wall	 and	 let	 your	 entire	 pelvis	 rest	 on	 the
cushion.	The	 prop	 should	 support	 your	 lower	 back	 fully	while	 stretching	 your
ribcage.	If	you	feel	like	you’ve	got	too	strong	a	curve	in	your	neck,	add	a	rolled
blanket	under	your	head.	If	you	have	an	eye	bag,	try	putting	it	over	your	eyes	or
simply	on	your	forehead.	If	you	have	a	sandbag,	it	can	rest	on	top	of	your	feet	to
settle	your	legs	toward	the	ground.	(You	can	start	with	it	as	you	push	your	legs
up	the	wall,	or	have	a	friend	add	it	once	you’re	in	place.)

Stay	in	 this	position	for	a	good	while—10	minutes	or	up	to	20,	 if	you	can.
Should	your	legs	fall	asleep,	simply	bend	your	knees	toward	your	chest	for	a	few
breaths	and	reposition	them.	If	your	legs	won’t	stay	together,	you	can	use	a	yoga
strap	 to	 tie	 them	 together	 loosely.	 This	 is	 a	 good	 place	 to	 experiment	 with
economy	of	form.	Use	only	as	much	energy	as	you	need	to	hold	your	legs	up	the
wall.	Try	 relaxing	 entirely.	Worst-case	 scenario:	Your	 legs	will	 slide	down	 the
wall,	and	you’ll	have	to	reposition	them.	Not	a	problem!





Legs	on	a	Chair
A	 variation	 on	 legs	 up	 the	wall	 involves	 placing	 your	 calves	 on	 the	 seat	 of	 a
chair,	 on	 a	 sofa,	 or	 on	 a	 coffee	 table	 (Figure	 16.2).	 Bending	 the	 knees	 will
alleviate	strain	on	the	back,	so	this	is	a	nice	option	if	your	lower	back	or	knees
don’t	do	well	 in	a	full	version	of	 legs	up	 the	wall.	Depending	on	 the	 length	of
your	 femurs,	 you	may	 need	 to	 add	 some	 padding	 to	 the	 support	 beneath	 your
calves.	Make	sure	your	back	is	resting	happily	on	the	ground	and	improvise	with
props	if	you	feel	they	will	support	your	relaxation	here.	A	stay	of	10	minutes	or
more	is	ideal,	and	an	eye	bag	is	a	nice	touch.



Supported	Child’s	Pose
In	supported	child’s	pose,	you’ll	get	a	release	for	your	lower	back	and	a	gentle
stretch	 for	your	hamstrings,	 quadriceps,	 and	ankles.	Remember,	 this	 should	be
only	the	gentlest	of	stretches;	prop	yourself	up	if	it	feels	too	intense,	especially	if
the	intensity	is	in	your	knees.

With	a	bolster	running	vertically	in	front	of	you	and	some	padding	beneath
your	 legs	 (this	 could	 be	 carpeting,	 a	 yoga	mat,	 or	 a	 blanket),	 take	 your	 knees
wide	while	keeping	your	big	 toes	 together.	Holding	your	hips	over	your	heels,
lean	your	belly	to	the	support	and	settle	in	(Figure	16.3).	If	you	feel	too	much	of
a	stretch,	add	a	layer	or	two	to	the	support.	You	can	also	add	a	blanket	between
your	calves	and	thighs,	to	alleviate	pressure	on	the	knees.	If	a	friend	is	on	hand
to	help	you,	have	him	or	her	place	the	sandbag	across	the	back	of	your	pelvis.

Start	with	one	side	of	your	head	on	the	bolster,	and	after	five	minutes,	turn	to
the	other	side.	Your	timer	can	help	you	here,	especially	if	you	can	set	an	interim
chime.	When	the	timer	goes	off,	turn	your	head	to	the	second	side,	and	when	it
goes	off	again,	either	stay	for	another	interval	or	move	to	another	pose.



Supported	Prone	Twist
The	 supported	 prone	 twist	 is	 a	 lovely	 pose	 that	wrings	 tension	 from	 the	 spine
while	offering	a	gentle	 stretch	 to	 the	outer	hip,	 enhanced	by	 the	weight	of	 the
body	 sinking	 into	 the	 pose.	To	 take	 this	 shape,	 sit	 on	one	hip,	 knees	 bent	 and
touching,	 with	 a	 bolster	 or	 stack	 of	 blankets	 running	 perpendicular	 to	 your
thighs.	Take	your	hands	to	either	side	of	the	bolster,	draw	your	spine	long,	and
then	slowly	lower	your	belly	down	to	the	support	(Figure	16.4).	You	might	prop
yourself	up	on	your	elbows,	depending	on	the	height	of	your	props,	or	you	could
place	your	arms	anywhere	that	feels	comfortable.

As	with	supported	child’s	pose,	you	can	choose	how	to	position	your	head.
Facing	in	the	same	direction	as	your	legs	will	give	you	a	more	gentle	experience.
Turning	your	head	away	from	your	legs	will	give	a	fuller	twist	but	might	feel	too
intense.	Let	your	body	and	your	breath	be	your	guide.	 If	your	chosen	position
causes	any	stress	or	strain	or	affects	your	breathing,	you’ll	need	 to	change	and
reposition	 yourself	 into	 a	 more	 comfortable	 position.	 Spending	 at	 least	 five
minutes	 here	 is	 good;	 10	minutes	 is	 better.	 Repeat	 the	 pose	 on	 the	 other	 side
when	you	are	done	with	the	first.



Supported	Supine	Twist
The	supported	supine	twist	will	take	you	sunny-side-up.	While	it	will	affect	your
hips	less	than	the	supported	prone	twist,	it	will	encourage	more	openness	in	your
chest.	Lie	on	your	back	with	a	bolster	or	 folded	blanket	on	either	 side	of	you.
Reach	one	leg	long	and	bend	the	other,	dropping	the	inner	knee	of	this	bent	leg
to	 the	pillow	at	your	 side.	You’ll	 roll	 all	 the	way	 to	 the	hip	of	 the	 straight	 leg
(Figure	16.5).

Check	that	this	position	is	gentle	and	relaxing.	If	it	is,	reach	your	arms	into	a
T	position,	propping	one	or	both	of	them	on	blankets	if	that	feels	best.	As	with
the	previous	twist,	you	can	turn	your	head	either	way,	or	simply	face	up	with	a
neutral	neck	position	for	5	to	10	minutes.



Supported	Backbend
If	you	have	 time	for	only	one	restorative	yoga	pose	 in	a	day,	 this	one	makes	a
good	choice.	(And	if	you	have	time	for	two,	couple	this	with	legs	up	the	wall.)

It’s	worth	 taking	 the	 time	 to	 carefully	 set	 up	 your	 supported	 backbend,	 so
that	 you	 can	 receive	 maximum	 benefits	 from	 this	 wonderfully	 restorative
position.	It	will	undo	the	hunch	so	many	of	us	carry	from	our	desk	jobs	and	our
training,	it	will	create	space	across	the	chest	and	ribcage	for	freer	breathing,	and
its	open-hearted	position	will	be	deeply	relaxing	and	affirming.

If	you	have	a	block	or	two	on	hand,	set	them	into	a	T	position	so	that	they
can	prop	up	one	end	of	your	bolster.	Sit	your	hips	at	the	other	end,	and	recline
against	 the	bolster.	Your	head	will	be	 slightly	elevated,	but	your	chin	can	 stay
low.	Spread	your	arms	out.	If	they	dangle	in	space,	support	them	on	pillows	or
blankets.

Your	 legs	 could	 rest	 in	 a	 number	of	 different	 positions	here.	 If	 your	 lower
back	feels	 tender,	keep	your	knees	bent	and	the	soles	of	your	feet	on	the	floor.
You	 could	 even	 support	 them	 from	 below,	 if	 you	 have	 enough	 props.	 If	 your
back	isn’t	complaining,	you	can	stretch	your	legs	long	in	front	of	you.	Or,	for	a
gentle	release	of	the	inner	thighs,	take	the	soles	of	the	feet	together,	knees	bent,
and	drop	your	knees	 to	 either	 side,	 ideally	onto	cushions	 (Figure	16.6).	 If	 you
like	 this	 leg	 position	 (baddha	 konasana,	 bound	 angle	 pose,	 often	 called
“cobbler”),	but	your	legs	are	sliding	away	from	you,	you	can	hold	them	steady
by	draping	a	sand	bag	across	your	feet.	Alternatively,	loosely	tie	them	together
by	 taking	your	strap	behind	your	back,	over	your	 thighs	and	calves,	and	under
your	feet.	The	strap	can	connect	over	one	 thigh,	so	you	can	adjust	 it	 tighter	or
looser	with	a	hand.	Stay	in	this	supported	backbend	for	as	long	as	you	can,	up	to
20	minutes.





Supported	Side	Bend
Taking	a	very	gentle	lateral	stretch	over	your	bolster	will	release	the	musculature
around	 your	 shoulders	 and	 open	 the	 intercostal	 muscles	 between	 your	 ribs,
creating	more	space	for	breathing.

Rest	on	one	hip	with	a	pile	of	blankets,	or	a	bolster	and	a	blanket,	at	your
side.	 Lay	 the	 side	 of	 your	 body	 onto	 this	 support	 as	 you	 stretch	 both	 arms
overhead,	 like	a	synchronized	swimmer	 taking	a	side	dive	 into	 the	water.	Your
palms	can	meet,	or	you	can	hold	the	fingers	of	the	top	arm	with	the	palm	of	the
bottom	arm.	Your	head	relaxes	against	the	inside	of	your	lower	arm	or	against	a
support,	 if	 you	 prefer	 (Figure	 16.7).	 Stay	 here	 for	 five	 or	 more	 minutes,
practicing	 relaxed	but	deep	breathing,	 expanding	your	 ribcage.	Then	 repeat	on
the	second	side.



Supported	Bridge
Bridge	 pose	 is	 an	 important	 pose	 for	 athletes,	 and	 it	 is	 often	 prescribed	 in
physical	therapy.	It	stretches	the	hip	flexors,	engages	the	hamstrings	and	gluteal
muscles,	 and	 strengthens	 the	 back	 muscles.	 This	 version,	 a	 supported	 one,
requires	no	muscular	energy.	It	will	open	the	chest	in	a	gentle	backbend,	giving
the	hip	flexors	time	to	release	slowly.

You	 can	 do	 this	 pose	 using	 a	 yoga	 block	 or	 a	 pillow.	 Each	 will	 yield	 a
slightly	different	experience.	To	use	the	block,	lie	on	your	back	with	your	knees
bent	and	your	feet	close	to	your	sitting	bones.	Lift	your	hips	and	place	the	block
horizontally	underneath	your	pelvis—an	inch	or	 two	below	the	natural	waist	 is
probably	the	right	place.	Start	with	the	block	at	medium	height	and	lift	it	higher
only	if	you	feel	really	supported	there.	You	can	walk	your	feet	away	from	you	if
that	 feels	 good.	 Stay	 for	 a	 few	minutes,	 letting	 your	 chest	 open	 and	 your	 hip
flexors	 release	 (Figure	 16.8).	When	 you	 are	 ready	 to	move	 on,	 lift	 your	 hips,
remove	the	block,	and	spend	a	few	breaths	resting	flat	on	the	floor.

To	 rest	 on	 a	 pillow,	 lay	 it	 vertically	 along	 your	 spine	 and	 slide	 back	 until
your	shoulder	blades	are	on	the	ground	and	your	ribcage	is	spreading.	The	pillow
should	support	you	from	the	midback	to	the	pelvis.	If	your	legs	won’t	stay	in	a
neutral	position,	you	can	 lay	a	sandbag	over	 them	or	strap	 them	together.	Rest
your	arms	alongside	the	pillow,	palms	up.	Stay	for	a	few	minutes,	and	when	you
are	done,	slide	backward	off	the	pillow	and	rest	on	the	floor	for	a	few	breaths.



Supported	Corpse	Pose
Corpse	 pose	 offers	 a	wonderful	 position	 for	 rest:	 It	 is	 the	 ultimate	 do-nothing
position.	While	it	is	traditionally	practiced	lying	flat	on	the	ground,	adding	props
can	make	it	a	more	restful	experience	and	will	keep	you	comfortable	for	longer.

Adding	a	support	beneath	your	knees	or	calves	(a	bolster	or	a	folded	or	rolled
blanket)	will	help	your	lower	back	settle	into	the	ground.	Experiment	with	these
two	different	positions:	With	the	support	under	your	knees,	your	heels	can	touch
the	ground;	with	the	support	under	your	calves,	your	heels	may	hang	in	the	air.

A	 sandbag	 placed	 horizontally	 across	 the	 pelvis,	 a	 few	 inches	 beneath	 the
waist,	can	provide	comforting	weight.	Lighter	weights	can	help	keep	the	fingers
spread	 as	 the	palms	 face	upward;	 an	 eye	bag	 can	do	 the	 trick.	An	eye	bag	on
your	eyes	or	spread	across	your	forehead	is	also	a	nice	touch.	Finally,	consider	a
light	pillow	of	a	few	thicknesses	of	folded	blanket	(Figure	16.9).

Once	everything	is	set	up,	stay	here	for	a	good	long	while.	In	yoga,	we	use
this	rule	of	thumb:	Take	5–10	minutes	of	corpse	pose	for	every	hour	of	physical
practice.	This	works	for	training,	too.	If	you’ve	finished	a	three-hour	session,	30
minutes	 of	 restorative	 yoga,	 including	 corpse	 pose,	will	 help	 you	 feel	 relaxed
and	balanced.



QUICK	TIPS
Restorative	poses,	held	for	5	to	20	minutes	at	a	time,	give	your	body	and
mind	a	chance	to	relax	and	begin	restoration.
A	quiet	room	and	a	few	props	will	enhance	your	restorative	yoga
experience.
The	more	restless	you	feel,	the	more	you	need	to	stay	and	relax.
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MEDITATION,	WHETHER	DONE	in	conjunction	with	a	practice	of	yoga	poses	or	as	a
stand-alone	 event,	 gives	 you	 the	 time	 and	 space	 to	 see	 things	 as	 they	 are.	An
increased	awareness	of	the	state	of	your	being	will	help	you	become	aware	of	the
state	of	your	 recovery	and	will	 show	you	when	you	need	 to	 take	another	easy
day,	as	well	as	when	you	are	ready	to	push.	Such	self-awareness	will	help	you
avoid	overtraining	and	reach	peak	performance.	Many	of	 the	elite	athletes	I’ve
talked	 with	 say	 they	 don’t	 really	 track	 their	 metrics	 per	 se;	 they	 “just	 know”
when	they	are	tired	and	need	a	little	time	off.	Matt	Fitzgerald’s	book	Run:	The
Mind-Body	Method	of	Running	by	Feel	is	full	of	similar	anecdotes	and	explains
how	 to	 rely	 on	 your	 intuition	 as	 you	 train.	Meditation	 can	 help	 develop	 your
intuition	by	building	your	mindfulness	about	the	state	of	your	body	and	your	life
in	the	present	moment.	The	more	honed	your	self-awareness,	the	better	you	can
understand	 the	 state	 of	 your	 body’s	 recovery	 and	 can	 thus	 push	when	you	 are
ready	 and	pull	 back	when	you	need	 rest.	Although	 it	 need	 not	 be	 a	 conscious



contemplation	of	your	goals,	meditation	can	give	you	the	clarity	and	the	tools	to
check	your	goals	and	confirm	that	they	are	appropriate	for	you	and	the	stage	you
have	reached	in	your	training,	career,	relationships,	and	life.

Research	 at	 the	 School	 of	 Medicine	 at	 the	 University	 of	 California–Los
Angeles	shows	that	long-term	meditators	exhibit	changes	in	the	structure	of	their
brains	(Luders	et	al.	2009).	These	changes	to	the	orbito-frontal	and	hippocampal
regions	increase	meditators’	control	of	positive	emotions	and	emotional	stability
—important	 attributes	 for	 athletes.	 Other	 research	 at	 Stanford	 University,
Massachusetts	General	Hospital,	 the	University	of	North	Carolina–Chapel	Hill,
and	 the	University	 of	Michigan	demonstrates	 behavioral	 effects:	 Subjects	who
practice	meditation	feel	better,	more	focused,	and	more	mindful	(see	McGonigal
2010).

Meditation	 and	breathing	 exercises	will	 enhance	your	 recovery.	Physically,
even	taking	a	few	minutes	to	sit	and	scan	your	body	will	help	to	remove	tension
from	 the	 muscles	 and	 make	 space	 for	 improved	 blood	 flow.	 Meditation	 and
breathing	 exercises	 calm	 your	 central	 nervous	 system,	 helping	 you	 feel	 more
relaxed,	undoing	some	of	the	negative	physiological	effects	of	stressful	training
and	 life.	 And	 psychologically,	 meditation	 and	 careful	 breathing	 will	 help	 you
feel	 calm	 and	 in	 control.	Meditation	 and	 breathing	 exercises	 can	 also	 enhance
your	endurance,	by	giving	you	tools	to	remain	attentive	even	when	your	body	is
aching	or	your	mind	is	agitated.

SIMPLE	MEDITATION	TECHNIQUES
There	are	myriad	approaches	to	meditation,	with	both	religious	and	nonreligious
origins.	You	need	no	particular	 faith	 to	meditate	 beyond	 a	 faith	 in	 the	process
itself.	And	 this	 faith	 is	 important	because	meditation	 is	hard.	We’re	constantly
learning	about	 the	distracted	state	of	our	own	minds,	brought	face-to-face	with
how	they	jump	from	thought	to	thought.	This	is	not	a	problem;	it	is	the	process
itself.	 Our	 goal	 is	 an	 awareness	 of	 the	 nature	 of	 our	 minds,	 not	 a	 complete
silencing	of	them.	We	perceive	the	tumultuous	state	of	our	minds,	but	we	don’t
engage	 with	 these	 roiling	 thoughts.	 Instead,	 we	 return	 to	 the	 task	 at	 hand,
whether	it	be	concentration	or	observation.

Here	 are	 three	 simple	 approaches	 to	 meditation.	 They	 will	 all	 work	 to
enhance	your	awareness	of	your	body	and	mind,	so	each	will	work	for	recovery.
You	might	start	with	counting	meditation,	as	it	is	very	accessible.	Once	you	are



comfortable	 with	 that,	 move	 on	 to	 mantra	 meditation	 or	 simply	 sitting	 in
awareness	and	observation.	For	each	of	these	approaches,	you’ll	want	to	find	a
comfortable	 seat.	 If	 sitting	 on	 a	 cushion	 on	 the	 floor	works	 for	 you,	 fantastic.
You	can	sit	cross-legged	or	in	the	“easy	sit”	position	from	yoga,	in	which	your
knees	go	wide	and	your	heels	 line	up	with	 the	midline	of	your	body.	Or	kneel
with	 a	 yoga	 block	 supporting	 your	 sitting	 bones	 like	 a	 cruiser	 bike	 saddle.	 If
your	hips	are	tight,	your	knees	twinge,	or	your	back	aches,	sit	in	a	chair	(Figure
17.1).	Just	be	sure	you	are	upright,	 instead	of	leaning	back	in	the	chair,	so	that
you	don’t	strain	your	back.	You	can	keep	your	eyes	open	and	focus	a	soft	gaze
on	the	wall	or	the	floor,	or	you	can	close	your	eyes.	Don’t	lie	down.	If	you’re	too
comfortable,	 you’ll	 fall	 asleep,	 and	 while	 sleep	 is	 critical	 to	 your	 recovery,
meditation	is	about	consciousness,	not	unconsciousness.	Of	course,	if	you	can’t
stay	awake,	sleep	may	be	more	important	than	meditation.

Aim	to	sit	for	a	predetermined	length	of	time,	so	that	you	don’t	give	up	at	the
first	hint	of	difficulty.	 (It	will	be	 tough;	expect	 a	 challenge.)	Five	minutes	 is	 a
good	starting	point,	and	you	can	build	to	20	or	even	30.	From	there,	you	might



add	 a	 second	meditation	 each	 day.	Working	 on	weekly	 volume,	 you	 could	 try
meditating	each	day	for	X	minutes,	where	X	is	the	number	of	hours	you	train	per
week.	If	you	can’t	make	time	to	meditate	daily,	aim	for	four	or	five	days	a	week.
I’ve	found	the	benefits	of	a	daily	20-minute	sitting	meditation	to	be	very	deep,
bringing	me	 greater	 presence	 of	mind	 and	 equanimity	 during	workouts,	 races,
and	life.

Counting	Meditation
Counting	 meditation	 makes	 a	 good	 starting	 point	 as	 you	 begin	 a	 meditation
practice.	 There	 are	 all	 kinds	 of	 patterns	 you	 can	 use.	 As	 you	 get	 started,	 try
counting	 down	 from	 30	 to	 1,	 assigning	 a	 number	 to	 each	 inhalation	 and	 each
exhalation.	Thus,	you’d	 inhale	and	 think,	30,	and	exhale	 thinking	29.	With	 the
next	 round	of	breath,	 count	28	 and	27,	 and	 continue	 until	 you	 reach	1.	 You’ll
probably	 find	 yourself	 distracted	 before	 you	 get	 to	 single	 digits,	 and	 that’s
normal.	Just	go	back	to	30	and	start	again.

Once	 the	 countdown	 is	 easy,	 you	 can	 advance	 by	 starting	 from	 a	 higher
number	 or	 by	 assigning	 a	 number	 to	 a	 complete	 round	 of	 inhalation	 and
exhalation.	Thus,	you’d	inhale	30	and	exhale	30,	inhale	29	and	exhale	29,	and	so
on.	Eventually,	you’ll	get	to	1	and	can	sit,	internally	repeating	1	or	dropping	the
counting	entirely.

Alternatively,	count	up	from	1	to	10	and	repeat.	Or	count	by	fives,	or	count
down	 from	 100.	 The	 numbers	 aren’t	 important:	 What	 matters	 is	 the	 task	 of
focusing	your	mind,	catching	it	when	it	wanders,	and	redirecting	it	to	the	work	at
hand.

Mantra	Meditation
The	Relaxation	Response,	Dr.	Herbert	Benson’s	breakthrough	best	seller	on	the
effect	of	meditation	on	the	mind	and	body,	prescribes	a	very	simple	and	highly
effective,	 clinically	 proven	 approach	 to	meditation.	 Benson’s	 directions	 are	 to
choose	 a	 “word,	 sound,	 phrase,	 prayer,	 or	 muscular	 activity”	 and	 to	 repeat	 it
from	a	relaxed	position	without	attachment	to	outcome.	When	you	are	distracted,
passively	notice	that	and	return	to	the	repetition.

This	 form	 of	 mantra	 meditation	 is	 loosely	 based	 on	 the	 technique	 of
Transcendental	 Meditation,	 whose	 practitioners	 Benson	 studied.	 While	 the
Transcendental	Meditation	approach	involves	the	personal	assignment	of	a	secret
mantra,	or	phrase,	for	repetition,	Benson	found	that	any	word	would	do.	Words
that	 carry	 personal	 meaning	 can	 be	 especially	 useful,	 as	 they	 will	 hold	 your



attention	longer	than	abstract	neutral	words	or	phrases.	Benson	suggests	simply
repeating	 “One.”	 You	 might	 choose	 “calm,”	 “peace,”	 or	 any	 other	 word	 or
phrase	that	resonates	with	you.

Best	of	all,	Benson	addresses	the	practice	of	moving	meditation,	a	tradition
within	some	Eastern	faiths,	with	a	strong	lineage	in	Buddhism.	He	does	this	in	a
way	that	should	resonate	with	any	endurance	athlete:

If	you	are	jogging	or	walking,	pay	attention	to	the	cadence	of	your	feet
on	the	ground—“left,	right,	left,	right”—and	when	other	thoughts	come
into	your	mind,	say	“Oh,	well,”	and	return	to	“left,	right,	left,	right.”	Of
course,	keep	your	eyes	open!	Similarly,	swimmers	can	pay	attention	 to
the	tempo	of	their	strokes,	cyclists	to	the	whir	of	the	wheels,	dancers	to
the	beat	of	 the	music,	others	 to	 the	 rhythm	of	 their	breathing.	 (Benson
2000,	xx)

You	may	have	 found	yourself	 slipping	 into	 this	meditative	 state,	which	we
sometimes	call	 flow,	 at	 times	 in	your	 training.	 In	 fact,	 it’s	often	what	keeps	us
coming	back	to	our	sports,	 the	sensation	of	being	present	with	and	through	the
repetitive	activity.

Working	with	a	mantra	while	sitting	will	make	working	with	a	mantra	while
moving	easier,	and	you’ll	probably	catch	yourself	using	mantra	repetition	during
many	of	your	workouts	and	races.

Observation	Meditation
A	more	general—and	perhaps	harder—form	of	meditation	 is	 to	 simply	 sit	 and
notice	what	is	happening.	Thoughts	will	arise	and	subside,	and	your	task	is	to	let
them	pass	through	your	mind	without	getting	caught	up	in	them.	When	you	find
yourself	 getting	 tied	 into	 the	 thoughts,	 you	 simply	 notice	 that	 engagement,
disengage,	and	return	to	simple	observation.

Such	meditation	 is	 sometimes	 likened	 to	watching	 clouds	 pass	 against	 the
sky.	But	we	don’t	engage	with	clouds	in	the	same	way	we	do	with	our	thoughts.
I’ve	found	two	physical	analogies	work	really	well.	At	my	yoga	studio,	one	of
our	rooms	is	directly	over	a	restaurant.	During	lunch	and	dinner	service,	we	can
hear	 the	 voices	 of	 the	 patrons	 on	 the	 floor	 below.	We	 can	 tell	 that	 people	 are
talking,	but	we	can’t	quite	hear	what	 they’re	saying.	 If	we	wanted	 to	bend	our
ears	 to	 the	ground,	we	could	probably	make	out	words	and	sentences,	but	 that



would	 be	 a	 lot	 of	 work.	 Instead,	 we	 continue	 with	 our	 practice	 upstairs,
recognizing	 the	 conversation	 happening	 below.	 Similarly,	 when	 I	 teach	 at	 the
University	of	North	Carolina	Wellness	Center,	I	like	to	have	my	students	face	the
wall	of	glass	brick	that	separates	the	studio	from	the	indoor	track.	People	pass	by
on	the	track,	at	various	speeds	and	sometimes	with	interesting	clothing	or	gaits.
We	notice	them	through	the	glass	brick,	which	blurs	their	images,	and	we	watch
them	pass	 by.	 If	we	 really	 needed	 to	 talk	 to	 them,	we	 could	 go	 out	 and	 catch
them,	 just	as	we	could	 run	downstairs	 into	 the	 restaurant	below	 the	studio	and
grab	 someone	 whose	 voice	 we	 recognized.	 Instead,	 we	 cultivate	 a	 passive
attitude.	Without	denying	the	walkers	and	runners	on	the	track,	we	notice	them,
we	watch	them	pass	by,	and	they	are	gone.

MINDFUL	BREATHING
Learning	how	to	breathe	and	practicing	relaxed	diaphragmatic	breathing	is	easy.
And	 once	 you’ve	 learned	 this	 skill,	 it’s	 available	 to	 you	 virtually	 all	 the	 time,
whether	 you’re	 training,	 meditating,	 working,	 or	 lying	 down	 to	 sleep.	 These
deep	 breaths	 stimulate	 the	 vagus	 nerve	 and	 help	 engage	 the	 parasympathetic
nervous	 system,	 starting	 the	 relaxation	 response,	 calming	 you	 down,	 and
facilitating	recovery.

In	 addition,	 deep,	 mindful	 breathing	 can	 have	 an	 antioxidant	 effect.	 An
Italian	 study	 (Martarelli	 et	 al.	 2009)	 shows	 that	 purposeful	 diaphragmatic
breathing	and	concentration	on	the	breath	helped	decrease	cortisol	and	increase
melatonin	 in	 athletes,	meaning	 it	 reduced	 the	 oxidative	 stress	 exercise	 puts	 on
the	body.	Spending	 some	 time	 focusing	on	your	breathing—the	 athletes	 in	 the
study	spent	an	hour,	but	you	can	do	less—will	have	a	direct,	positive	effect	on
your	recovery.

Sports	 psychologist	 Kate	 Hays	 teaches	 diaphragmatic	 breathing	 to	 her
athletes	“because	it	ultimately	becomes	the	fastest	way	that	one	can	regulate	the
level	of	 arousal,	whether	 to	 increase	or,	more	often,	 to	decrease	one’s	 level	of
tension.	 All	 kinds	 of	 things	 can	 be	 attached	 to	 it,	 images,	 mood	 words,
cognitions.”	Your	breathing	practice	can	thus	be	part	of	your	mental	training.	It
can	also	set	the	mood	for	meditation,	or	it	can	be	a	stand-alone	practice.

The	easiest	position	for	learning	this	deep	breathing	is	lying	on	your	back,	so
that	you	can	feel	the	actions	of	the	breath	more	easily.	If	your	lower	back	doesn’t
feel	 good	 as	 you	 rest	 with	 your	 legs	 straight,	 bend	 your	 knees.	 You	 can	 also



support	your	legs	with	a	pillow	or	two.	A	position	like	the	supported	backbend
described	in	Chapter	16	is	another	good	choice	for	breathing	awareness,	because
it	opens	the	ribcage	and	makes	more	room	for	your	breath.

From	 this	 comfortable	 reclining	 position,	 begin	 by	 simply	 observing	 how
your	breath	moves	in	the	space	of	your	body.	What	areas	move	as	you	breathe
in?	 In	 what	 direction	 do	 they	 move?	 In	 what	 order?	 And	 what	 happens	 on
exhalation?	How	 does	 exhalation	mirror	 the	 action	 of	 inhalation,	 and	 how	 do
they	differ?

Now	place	one	hand	on	your	belly,	over	your	navel,	and	 the	other	on	your
chest,	 above	 your	 heart.	Can	 you	 feel	 action	 under	 and	 on	 either	 side	 of	 your
hands?	Observe	 that	movement	 for	 a	 few	breaths.	 Imagine	 that	 your	 abdomen
and	 thorax	 are	 divided	 into	 three	 chambers.	 The	 first	 chamber	 is	 your	 belly,
beneath	your	 lower	hand.	As	you	 inhale,	your	diaphragm	drops	down,	bulging
your	abdomen	and	creating	negative	air	pressure	that	draws	air	into	your	lungs.
You’ll	feel	the	space	between	your	hands—the	second	chamber—expand	as	your
lungs	 fill.	And	at	 the	very	 top	of	 each	 inhalation,	 bring	your	 awareness	 to	 the
third	chamber,	the	space	above	your	top	hand,	where	your	upper	chest	expands
and	 your	 collarbone	 lifts.	 Paying	 closer	 attention,	 you	 might	 feel	 the	 action
happening	in	all	three	areas	simultaneously.	Physically,	of	course,	air	is	entering
from	the	top	down.	Can	you	feel	that?	And	can	you	feel,	on	the	other	hand,	that
the	action	is	initiated	from	the	diaphragm?	This	three-part	breath	fully	engages
the	muscles	of	respiration	and	leads	to	a	very	full	inhalation.	You’ll	feel	a	release
from	 each	 of	 these	 areas	 as	 you	 exhale,	 probably	 from	 the	 top	 to	 the	 bottom,
although	 it	 could	 be	 in	 a	 reverse	 order,	 bottom	 to	 top,	 or	 from	 all	 three	 areas
simultaneously.	Place	your	hands	by	your	sides	and	follow	this	same	action.

Imagine	yourself	lying	on	the	beach.	Your	breath	is	a	wave	that	laps	over	you
from	 the	bottom	of	your	belly	 to	 the	 top	of	your	 chest	 as	 it	 comes	 in.	As	you
exhale,	the	wave	recedes	from	the	top	to	the	bottom	and	the	water	settles	into	the
spaces	between	the	grains	of	sand.

Once	you’re	comfortable	with	the	mechanism	of	how	your	breath	moves	in
the	space	of	your	body,	you	can	start	to	play	with	various	breath	ratios,	changing
how	the	breath	moves	in	your	body	across	time.	First,	notice	what	happens	at	the
top	of	each	inhalation,	before	the	exhalation	begins.	There’s	a	slight	pause	there,
a	moment	where	the	breath	is	neither	coming	nor	going,	just	as	when	the	wave	is
lapping	on	 the	shore	but	you	can’t	 tell	which	direction	 it’s	moving.	Pause	here
for	just	a	beat	and	then	return	to	a	full	exhalation.	At	the	other	end	of	the	breath,
notice	the	correlating	pause	between	exhalation	and	inhalation—a	moment	like



that	 when	 the	 next	 wave	 hasn’t	 yet	 begun	 its	 progress	 to	 shore.	 Suspend	 the
breath	here,	too,	and	let	that	brief	pause	echo	the	pause	you	inserted	at	the	top	of
inhalation.	 Continue	 with	 this	 pattern:	 inhale;	 rest	 in	 fullness;	 exhale;	 rest	 in
emptiness.	After	a	few	rounds,	return	to	a	naturally	long	breath	and	observe	how
you	feel.

Next,	begin	to	draw	out	your	exhalation.	You	can	do	this	with	or	without	the
brief	 retention	 after	 inhalation	 and	 exhalation.	 Extending	 the	 exhalation	 will
stimulate	your	vagus	nerve,	helping	slow	your	pulse	and	calm	you	down	further.
Imagine	 it	 as	 an	 outgoing	 tide—each	 exhalation	 lasts	 slightly	 longer	 than	 the
inhalation	 that	 preceded	 it.	 You	 can	 measure	 this	 qualitatively,	 letting	 each
exhalation	feel	longer	than	your	inhalations,	or	you	can	quantify	by	counting	the
beats	 of	 inhalation	 and	 the	 beats	 of	 exhalation	 and	 letting	 the	 exhalations
measure	a	few	beats	longer	than	the	inhalations.	Continue	for	a	few	rounds,	then
return	to	a	comfortably	long	breath.	Observe	how	you	feel.

Come	 back	 to	 this	 relaxed	 breathing	 throughout	 your	 day.	 The	 more	 you
practice,	 the	 more	 you’ll	 be	 able	 to	 return	 to	 this	 natural,	 full	 breath.	 Breath
awareness	teaches	body	awareness,	and	body	awareness	is	critical	for	both	your
recovery	and	your	success	as	an	athlete.	Sport	psychology	consultant	and	former
professional	cyclist	Kristin	Keim	says,	“It	would	benefit	more	athletes	 in	sleep
and	 recovery	 if	 they	 took	 more	 time	 to	 properly	 stretch,	 breathe,	 center,	 and
harness	 their	 awareness	 to	 their	 body.	You	 can	 tell	 a	 huge	 difference	 between
pros	 and	 amateurs	 by	 the	 level	 of	 psychological	 and	 physiological	 awareness
they	have	of	their	own	bodies.”

QUICK	TIPS
A	few	minutes	of	meditation	on	most	days	can	improve	your	recovery
and	your	endurance.
The	goal	of	meditation	is	not	to	stop	thinking;	it’s	to	become	aware	of
the	thinking	and	to	return	to	focus	without	getting	swept	up	in	thought.
Relaxed	breathing	can	accompany	meditation	or	be	a	stand-alone
practice.
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IN	THIS	PART	OF	THE	BOOK,	we’ll	integrate	the	elements	from	the	preceding	parts.
The	 following	chapters	 look	at	 recovery	 routines	 to	 target	various	 training	and
race	 distances.	Depending	 on	 your	 age,	 your	 history	with	 the	 sport,	 the	 effort
expended	 in	 the	 race,	 and	 the	 sport	 itself—specifically,	 how	much	 running	 it
involves	and	hence	how	much	impact	it	places	on	your	legs—your	own	recovery
choices	and	the	amount	of	time	your	recovery	takes	can	vary	widely.

Remembering	that	time	is	the	most	important	recovery	tool,	let’s	take	a	look
at	 factors	 that	 contribute	 to	 your	 recovery	 time.	 One	 rule	 of	 thumb	 used	 for
running	dictates	running	easy	for	X	days	after	your	race,	where	X	is	the	number
of	miles	 run.	But	we	 can	 finesse	 this	 further	 (and	 include	other	 sports	 beyond
running)	by	basing	time	to	recover	on	time	spent	racing.	U.S.	Olympic	triathlon
coach	Gale	Bernhardt	estimates	 that	a	bike	 race	 requires	1–3	days	per	hour	of
racing	done,	a	triathlon	requires	3–5	days	per	hour	of	racing	done,	and	a	running
race	requires	4–6	days	per	hour	of	racing	done.	My	experience,	and	those	of	my
athletes,	bears	 this	out,	and	 it’s	a	much	more	broadly	applicable	scale	 than	 the
usual	rule	of	thumb	that	metes	out	a	day	of	recovery	for	each	mile	run	in	a	race.

The	 tables	 in	Appendix	B	 specify	how	 the	 conversions	given	 above	would
apply	to	various	common	race	distances	and	times.

Bernhardt	 also	 created	 a	 table	 weighting	 the	 subjective	 factors	 that	 affect
time	to	recover	after	a	race.	Working	from	Table	18.1,	you	can	further	predict	the
time	 until	 full	 recovery	 by	 seeing	 how	many	 scores	 you	 have	 in	 the	 2	 and	 3
columns.	The	more	you	have,	the	longer	you	can	expect	recovery	to	take.	If	you



wind	up	injured	or	sick	after	the	race,	that	further	prolongs	your	recovery	time—
perhaps	 even	 beyond	 the	 slower-recovery	 range	 given	 in	 Tables	 B.1–B.4.
Looking	at	the	table,	you’ll	know	whether	to	expect	recovery	to	slide	toward	the
shorter	or	the	longer	end	of	the	scale.



You’ll	 see	 from	 Bernhardt’s	 table	 the	 importance	 of	 managing	 stress	 both



before	 and	 after	 the	 race,	 and	 the	 importance	 of	 nutrition	 before,	 during,	 and
after	 the	 race.	These	are	 factors	within	your	control.	Also	within	your	control,
with	 some	 long-term	 planning,	 is	 your	 training:	 the	 level	 of	 conditioning	 you
bring	 to	 the	 race,	 the	care	you	 take	 in	your	 taper,	 and	your	effort	on	 race	day,
which	most	directly	affects	 recovery	 time.	Wise	progression	over	a	career	will
build	your	athletic	experience	in	the	sport	and	your	ability	at	various	distances,
as	well	 as	 your	 ability	 to	 eat	 and	drink	 and	pace	yourself	 correctly	 during	 the
race.	While	weather	conditions	are	obviously	out	of	your	control	come	race	day,
the	workouts	you	do	in	the	week	after	the	event	are	surely	in	your	control.	Don’t
jettison	your	recovery	by	rushing	back	to	training	too	quickly.

Managing	these	controllable	factors	is	the	sign	of	a	well-balanced	athlete.	If
you	can	keep	your	nutrition	up,	your	stress	down,	and	your	training	progressive
and	balanced,	you’re	likely	to	recover	well.	As	physiologist	Bill	Sands	told	me,
“There	 is	 nothing	 powerful	 enough	 in	 the	 recovery	 area	 to	 overcome	 stupid
coaching,	bad	planning,	and	no	talent.	Periodize	properly,	train	intelligently,	eat
right,	 and	 have	 a	 smart	 coach.”	 Once	 you	 have	 these	 lifestyle	 elements	 in
balance,	you	can	focus	on	the	other	recovery	techniques	covered	in	Part	2	of	this
book	to	enhance	your	recovery.	In	the	final	chapters	of	this	book,	we’ll	see	how
these	techniques	might	fit	into	a	timeline.

Remember	 that	 your	 recovery	 is	 relative	 to	 your	 experience.	 Jamie
Donaldson,	 first	 female	 and	 third	 overall	 at	 the	 2010	Badwater	 ultramarathon,
remembers:	 “When	 I	 first	 started	 ultras,	 it	 took	 me	 months	 to	 recover.	 For
example,	when	I	did	the	Badwater	ultramarathon	in	2007,	I	couldn’t	even	run	for
a	 month	 afterward.	 In	 2009,	 I	 completed	 Badwater	 and	 was	 able	 to	 run
competitively	 in	 the	 Leadville	 Trail	 100	mile	 less	 than	 three	weeks	 later.	 The
training	you	put	 in	ahead	of	 time	is	almost	as	 important	 to	your	recovery	as	to
what	you	do	after	the	race.”	Your	body	will	respond	to	the	demands	of	the	event
relative	 to	 your	 past	 experience,	 whether	 you	 ever	 achieve	 elite	 status	 like
Donaldson’s.	This	means	that	the	guidelines	in	Tables	B.1–B.4	are	merely	that—
guidelines.

Gordo	 Byrn,	 endurance	 coach	 and	 coauthor	 of	 Going	 Long,	 agrees.
“Recovery	after	races	is	really	individual,”	he	says.	“Someone	under	a	lot	of	life
stress	 might	 take	 six	 months	 to	 recover	 from	 a	 half-Ironman,	 while	 an	 elite
athlete	might	be	back	to	relatively	normal	training	in	four	or	five	days.”

The	more	 your	 body	 is	 conditioned	 to	 the	 demands	 of	 your	 sport	 and	 the
more	times	you	go	through	the	routines	of	recovery,	the	quicker	your	body	will
adapt	 and	 respond	 and	 the	 sooner	 you	will	 be	 ready	 to	 resume	 training—to	 a



point.	As	 you	 age,	 you’ll	 need	 to	 take	 care	 to	 follow	 your	 body’s	 cues.	What
worked	five	years	ago	might	not	be	enough	now;	recovery	times	will	lengthen	as
you	age.

ELEMENTS	TO	INCLUDE	YEAR-ROUND
Beyond	 the	 time	 you	 spend	 following	 the	 protocols	 listed	 in	 the	 next	 two
chapters,	here	are	some	elements	that	will	aid	your	recovery	and	your	training,
along	with	a	suggestion	of	frequency.	Choose	the	elements	that	apply	to	you	and
that	you	can	keep	up	with	regularly.

Daily
Log	your	workouts	and	recovery	metrics.
Make	a	point	to	spend	time	focusing	on	elements	besides	training.
Nap	and/or	focus	on	getting	enough	nightly	sleep.
Eat	a	healthy,	varied	diet.
Drink	tart	cherry	juice,	8–16	ounces.
Take	an	omega-3	supplement,	about	1,000	mg	of	EHA/DHA	combined,	or
1	tablespoon	flaxseed,	or	1	teaspoon	flaxseed	oil.
Draw	a	warm	bath,	with	Epsom	salts	if	you	like.
Make	time	for	meditation	and	/	or	restorative	yoga	poses,	especially	legs	up
the	wall.

Weekly
Check	 in	with	your	 log,	 realigning	with	your	goals	 and	 assessing	overall
stress	level.	Tweak	as	needed.
After	hard	workouts,	put	on	recovery	socks	and	use	the	NormaTec,	if	you
have	access	to	one.
Sit	in	the	whirlpool	briefly;	space	your	visit	far	apart	from	hard	workouts.
Perform	self-massage	3–4	times	a	week.
Schedule	 a	 massage	 with	 a	 therapist	 weekly	 or	 biweekly,	 depending	 on
needs	and	budget.
Do	 a	 longer,	 restorative	 yoga	 session	 2–3	 times	 a	week	 at	 home	 or	 at	 a
studio.

Monthly



Meet	with	a	sports	psychologist	to	discuss	your	goals	and	mental	skills.
Meet	with	a	sports	dietitian	to	discuss	your	nutrition.

Quarterly
Check	that	your	running	shoes	are	in	good	shape;	if	not,	replace	them.

Semiannually
Assess	 your	 bike	 fit	 and	 equipment,	 especially	 if	 you	 have	 changed
elements	of	your	training.
Have	your	technique	analyzed	by	a	coach,	especially	in	swimming.

Annually
Get	a	complete	physical,	ideally	from	a	health	care	provider	familiar	with
athletes.

RECOVERY	BETWEEN	SEASONS
The	chapters	that	follow	show	what	to	do	in	the	few	hours	and	days	after	a	tough
workout	or	a	race.	Beyond	that,	you	must	allot	even	more	time	for	deep	physical
and	mental	recovery	after	your	peak	race	of	the	season.	If	you	are	always	turning
around	and	moving	straight	into	the	next	cycle,	you	will	never	achieve	long-term
recovery,	and	eventually	you	will	shortchange	your	performance.

Take	at	 least	one	week,	possibly	 two	 together,	after	your	peak	event	of	 the
year.	(Better	still,	have	two	transition	weeks,	one	after	your	spring	peak	and	one
after	your	fall	peak.)	During	this	transition	time,	break	out	of	your	usual	habits.
You	 might	 choose	 to	 try	 a	 different	 sport	 or	 only	 to	 walk.	 Recharging	 your
batteries,	both	physiologically	and	psychologically,	will	ensure	that	you	continue
to	 enjoy	your	 training	 in	 the	 next	 cycle	 and	 that	 you	 come	 to	 your	 next	 cycle
with	the	appropriate	mental	and	physical	resources.

Create	as	much	distance	from	routine	as	you	can	in	this	transition	period.	It
might	coincide	with	a	vacation—a	chance	to	spend	more	time	with	your	family
and	 friends—or	 you	might	 simply	 keep	 your	 bike	 packed	 in	 its	 travel	 box	 or
propped	in	the	garage,	your	running	shoes	hung	to	dry.

Here	are	some	cues	from	ultrarunners,	whose	peak	events	are	run	on	a	grand
scale	 and	 thus	 demand	 a	 grand	 attention	 to	 recovery.	 Kami	 Semick	 told	 me,
“Since	 the	ultra	 season	 is	 so	 long,	 I	 take	 an	 annual	 break	 away	 from	 running.



During	this	break	period,	I	will	take	a	few	days	of	complete	rest	(typically	after
my	last	race	of	the	season),	then	for	three	or	four	weeks,	I	will	primarily	ski	for
fun	(Nordic	and	downhill),	and	pool	run.	For	a	total	of	four	to	six	weeks,	I	will
not	do	any	quality	running	efforts	and	I	will	keep	my	runs	below	two	hours.”

Restoration	 happens	 not	 only	 on	 the	 physical	 level.	 Consider	 the
psychological	 elements	 of	 recovery	 between	 long	 events,	 too.	 Ultrarunner
Annette	 Bednosky,	 women’s	 winner	 at	 the	 2010	 Burning	 River	 100	 Mile
Endurance	Run,	 says,	 “Recovering	 from	 a	 focus	 race	 is	 about	 taking	 time	 off
mentally	 as	much	 as	 physically.	 For	 instance,	 [in	 early	 2010]	 right	 after	Mad
City,	I	did	jump	right	into	an	ice	bath	for	a	fifteen-minute	soak	accompanied	by	a
glass	 of	 wine	 and	 then	 a	 nap.	 For	 the	 next	 week,	 I	 tried	 not	 to	 think	 about
running,	racing,	or	future	training.	I	exercised	each	day—doing	different	things
—yet	it	was	important	not	to	have	any	sort	of	performance	or	training	focus.”

Runner’s	World	 editor	 Jennifer	 Van	Allen	 agrees,	 and	 she	 underscores	 the
point	 that	you	must	be	 in	 tune	with	your	goals	and	your	body	so	you	can	give
yourself	what	you	need,	rather	than	following	a	prescribed	formula	to	determine
when	you	will	be	recovered.	“I	never	quite	follow	the	mile-per-day	rule;	I	listen
to	my	body	and	 figure	out	what	 I	need,”	 she	 says.	 “After	 I	 run	a	 race,	 I’m	so
excited,	my	love	for	running	is	at	its	height;	it’s	the	time	when	I	want	to	run	the
most,	and	my	body	will	not	cooperate.	It’s	tough	for	me	to	hold	back.	I	have	to
coach	myself	 to	 not	 get	 out	 there,	 because	 that’s	when	 I’m	most	 fragile.”	Van
Allen	 learned	 this	 from	 experience,	 when	 she	 ran	 four	 marathons	 in	 four
consecutive	 weeks	 in	 the	 fall	 of	 2009.	 “The	 morning	 after	 the	 Richmond
Marathon,	 I	wanted	 to	get	moving,”	she	remembers.	“I	went	out,	and	I	was	so
enjoying	my	run	 in	downtown	Richmond	but	 I	wasn’t	moving	really	well.	My
gait	was	sloppy.	I	tripped	over	cobblestones	and	cut	my	face	and	elbows.	That’s
a	small	example	of	the	danger	of	doing	more	than	I	was	ready	for.”

How	long	should	this	interseason	recovery	period	last?	Here’s	an	easy	rule:
Look	at	the	number	of	hours	you	trained	in	your	peak	week	of	volume	and	take
that	many	days	free	of	structured	training	objectives.	If	you	maxed	out	at	7	hours
a	week,	an	easy	week	without	formal	workouts	should	suffice.	If	you	regularly
train	20	hours	a	week,	though,	you	will	do	well	to	take	a	full	three	weeks’	mental
break.

As	with	 everything,	 however,	 your	 recovery	 time	 depends	 on	 your	 history
and	goals.	A	week	or	two	might	do	after	a	shorter	event;	it	might	take	a	month	or
more	to	regain	interest	in	training	after	a	longer	race.	Consider	all	the	stories	of
people	who	 don’t	 ride	 again	 for	months	 following	 an	 Ironman	 (my	own	 story



among	them—I	transitioned	from	the	Ironman	into	a	distance-running	block	that
included	the	New	York	Marathon	and	a	50K,	and	my	bike	hung	unused	on	the
garage	wall).	This	is	not	a	training	failure,	as	long	as	you	have	a	reasonable	race
schedule	 that	 won’t	 have	 you	 out	 again	 too	 soon,	 and	 provided	 that	 you	 are
staying	active	in	other	sports.	It’s	evidence	that	you’re	 listening	to	your	body’s
needs	 and	 training	 because	 you	 feel	 passionate	 about	 it.	 When	 that	 is	 your
guiding	 principle,	 you’ll	 have	 balance	 in	 your	 life,	 and	 training	 will	 enhance
your	experience—not	dominate	it.



THE	 MOST	 PRACTICAL	 recovery	 technique	 for	 you	 will	 be	 the	 one	 that	 you
actually	do.	Hence,	as	you	consider	 these	recovery	protocols,	 think	about	what
works	well	for	you.	What	have	you	found	worth	your	time	and	money?	Are	you
good	at	self-massage,	or	 is	 it	worth	paying	a	massage	therapist?	Do	you	swear
by	 ice	 baths?	Would	 you	 never	 travel	without	 your	 compression	 socks,	 or	 are
you	 a	 minimalist?	 Select	 from	 the	 elements	 of	 the	 protocols	 laid	 out	 here	 to
devise	a	plan	 that	will	work	 for	you.	 I	offer	both	a	 full-featured	version	and	a
fast-fix	version.	Figures	19.1	and	19.2	show	the	full-featured	version	in	gray	and
the	fast-fix	options	in	blue.



How	you	define	“short”	depends	on	your	individual	history.	For	the	purposes
of	 this	 chapter,	 we’ll	 call	 short	 races	 those	 lasting	 under	 two	 hours,	 or,	 for
experienced	competitors,	as	long	as	a	two-hour-plus	Olympic	distance	triathlon.
For	 many	 training	 sessions	 for	 short	 events,	 special	 attention	 to	 a	 recovery
protocol	 isn’t	 necessary.	 You’ll	 want	 to	 ensure	 you	 are	 getting	 enough	 sleep,
eating	a	variety	of	healthy	foods,	and	managing	your	overall	stress	load.	Proper
attention	 to	 these	 three	 elements	 will	 do	 wonders	 for	 your	 recovery,	 for	 your
training,	and	for	your	life.

Over	 the	 course	 of	 training	 for	 a	 short-course	 event,	 however,	 you’ll	 have
some	 workouts	 that	 should	 prompt	 more	 specific	 attention	 to	 recovery.	 After
workouts	 that	 are	 very	 intense	 or	 on	 the	 longer	 side,	 you’ll	 want	 to	 be	 sure
you’ve	devoted	some	attention	to	setting	up	your	recovery.	Intensity	varies	from
person	 to	 person,	 but	 an	 intense	workout	 is	 one	 intended	 to	 push	 your	 limits,
either	in	speed	or	in	distance	or	duration.	For	recovery	purposes,	we	can	define
longer	workouts	as	 those	that	 last	90	minutes	or	 longer	and/or	 take	15	minutes
longer	than	your	most	recent	long	workout.

After	your	peak	event	of	 the	 training	cycle,	 the	 focus	you	give	 to	 recovery
will	help	set	up	your	next	training	cycle.	Be	careful	to	give	your	body	the	care
and	time	it	needs	after	the	race	before	you	start	the	next	block.

RECOVERY	PROTOCOL	DURING	SHORT-
DISTANCE	TRAINING



Your	recovery	begins	before	the	end	of	your	workout,	in	your	cooldown.	Let	this
be	10	or	more	minutes	of	easy,	light	activity.	It	can	grow	progressively	easier,	so
that	you	are	finishing	a	run	with	a	walk,	a	ride	with	a	really	easy	spin,	or	a	swim
with	some	floating	and	light	kicking.	Once	you	stop	moving,	gently	stretch	the
muscle	groups	you	used	in	the	workout.	Don’t	push	deeply;	do	take	advantage	of
your	 increased	 blood	 flow	 to	 elongate	 the	 muscle	 fibers	 and	 prevent	 the
formation	 of	 muscular	 adhesions.	 As	 you	 stretch,	 sip	 on	 a	 sports	 drink	 to
rehydrate	and	take	in	some	calories.

After	your	stretch	but	before	you	shower,	if	you	find	any	areas	feel	especially
sore	or	tender,	you	can	spot-ice	them	for	10	minutes	or	so.	As	you	do,	reflect	on
why	that	area	feels	sore.	Could	your	biomechanics	be	improved?

While	you	 ice	or	after	you	stretch,	 take	 in	a	 recovery	snack	with	plenty	of
carbohydrates	and	continue	hydrating.	Then	get	clean	and	resume	your	 regular
good	 nutrition	 habits,	 eating	 a	 variety	 of	 fruits,	 vegetables,	whole	 grains,	 lean
proteins,	and	healthy	fats.

As	 you	 go	 through	 the	 day,	 you	 might	 slot	 in	 a	 massage	 or	 simply	 wear
recovery	 garments.	Yoga	 and/or	meditation	 can	 also	 help	 you	 relax	 and	 boost
your	 recovery.	At	 some	 point,	 either	 nap	 or	 simply	 take	 a	 few	minutes	 to	 put
your	feet	up.	Toward	the	end	of	the	afternoon,	a	little	light	activity	will	get	your
blood	moving	and	diminish	soreness.	Take	your	dog	or	a	neighbor’s	for	a	walk
around	the	block	or	go	on	a	short	hike	with	your	friends	or	kids.	Afterward,	you
might	make	a	few	passes	over	your	muscles	with	a	foam	roller.

Be	 sure	 to	get	 to	bed	early	 enough	 to	 ensure	you	have	plenty	of	 sleep.	As
part	 of	 your	 bedtime	 routine,	 soak	 in	 a	warm	bath,	 adding	Epsom	 salts	 if	 you
like.

In	the	next	day	or	two,	keep	an	eye	on	your	recovery	from	the	workout.	Take
care	that	you	don’t	work	too	hard,	especially	in	the	same	sport,	the	day	following
an	intense	or	long	workout.

RECOVERY	PROTOCOL	AFTER	SHORT-
DISTANCE	RACING
After	a	race,	you	can	follow	the	same	general	protocol	you’ve	developed	during
training,	but	pay	special	attention	to	refueling,	rehydrating,	resting,	and	resuming
training	gradually.	Begin	with	10	minutes	of	walking	to	stabilize	your	heart	rate
and	blood	pressure.



When	you	are	at	a	race,	instead	of	merely	finishing	a	workout	at	your	house,
it	can	be	harder	to	secure	a	proper	recovery	snack.	Think	ahead	and	pack	your
own,	or	make	good	choices	among	 the	post-race	offerings.	Look	for	carbs	and
lean	 protein	 and	 be	 sure	 you	 include	 some	 sodium	 to	 aid	 your	 rehydration
efforts.	Keep	sipping	on	water	or	a	sports	drink	through	the	hours	after	the	race.

Check	that	your	body	temperature	is	stable.	If	conditions	are	very	hot,	cool
down	by	sitting	in	a	lake	or	kiddie	pool	(once	the	drinks	are	gone)	or	by	dousing
yourself	with	water.	If	it	is	cold	out,	change	into	warm,	dry	clothes.

If	massages	are	offered,	get	one,	but	do	communicate	with	the	therapist.	This
is	 the	 time	 for	 a	 light	 flush-out,	 not	 deep	 tissue	work.	Afterward,	 put	 on	 your
compression	socks	or	tights.

Do	 get	 off	 your	 feet	 and	 rest,	 but	 intersperse	 such	 rest	 with	 bouts	 of
movement.	 If	 you’re	 traveling	 home	 some	 distance	 in	 the	 car,	 be	 sure	 to	 stop
periodically	and	walk	around.	(If	you’re	rehydrating	properly,	you’ll	need	a	pit
stop	every	hour	or	two.)

In	 the	 day	 after	 your	 race,	 a	 brief	 (30-minute)	 recovery	workout	will	 help
relieve	soreness.	Depending	on	your	 sport,	 this	could	be	a	walk,	a	 spin	on	 the
bike,	 or	 a	 light	 swim.	 Don’t	 run.	 Delayed-onset	 muscle	 soreness	 (DOMS)
usually	 peaks	 in	 the	 second	 day	 after	 the	 event,	 when	 a	 day	 of	 total	 rest	 is
usually	in	order.	It’s	a	good	time	to	write	your	race	report,	now	that	you’ve	had
some	time	to	process	and	reflect.

A	massage	on	the	third	day	will	help	set	you	up	for	your	next	training	cycle.
Return	 to	 training	 carefully,	 paying	 attention	 to	 indicators	 of	 your	 recovery.
Don’t	 confuse	 poor	 performance	 in	 training	 after	 the	 race	 to	 a	 loss	 of	 fitness.
Often,	it’s	a	sign	that	more	recovery	is	in	order.



LONGER	WORKOUTS	REQUIRE	a	longer	recovery	and	more	attention	to	the	signs	of
your	 recovery	 so	 that	 you	 don’t	 layer	 on	 another	 hard	workout	 too	 soon.	 The
more	 you	 value	 your	 performance	 in	 distance	 events,	 the	more	 you’ll	 need	 to
emphasize	 your	 recovery.	After	 her	 long	 runs,	 elite	marathoner	 and	Olympian
Kara	Goucher	will	move	to	a	recovery	routine	that	takes	two	hours—as	long	as
the	workout	itself.	She	starts	with	a	drink	and	a	snack,	then	moves	to	the	pool	for
15	to	30	minutes	of	aqua	jogging.	After	a	massage,	she	finishes	with	an	ice	bath.
While	you	might	not	have	access	to	a	pool,	a	massage	therapist,	and	an	ice	bath
—let	 alone	 in	 the	 same	 location	 and	 immediately	 after	 your	 long	 run—any	of
these	elements	can	be	combined	with	others	to	help	you	focus	on	your	recovery.

For	 recovery	 from	 long	 workouts,	 pro	 triathlete	 Alex	 McDonald,	 MD,
suggests	 an	 emphasis	 on	 what	 he	 calls	 the	 three	 C’	 s:	 calories,	 cold,	 and
compression.	The	 calories	begin	your	 refueling,	 and	 the	 cold	 and	compression
help	 combat	 inflammation.	 You’ll	 also	 want	 to	 be	 sure	 that	 the	 workout	 is
bookended	 by	 easier	 activity,	 both	 in	 daily	 life	 and	 in	 your	 preceding	 and
subsequent	training	sessions,	unless	you	are	consciously	choosing	to	stack	long
workouts	 together	 back	 to	 back—in	which	 case,	 recovery	 becomes	 even	more
critical.



RECOVERY	PROTOCOL	DURING	LONG-
DISTANCE	TRAINING
The	 recovery	 periods	 following	 long-distance	 workouts	 are	 training	 for	 your
recovery	after	a	race.	Follow	a	consistent	protocol	once	you	have	determined	the
elements	that	work	best	for	you.	For	instance,	your	recovery	protocol	might	look
something	like	this:	After	your	workout,	start	with	a	cooldown	and	a	very	light
stretch,	 accompanied	with	 a	 drink	 to	 help	 you	 rehydrate.	After	 a	workout	 that
includes	90	minutes	to	2	hours	of	running,	consider	spending	10	to	15	minutes	in
a	cool	or	ice	bath.	You	can	eat	a	warm	recovery	snack	as	you	do.	(If	there	was	no
running	involved	but	something	feels	a	little	tweaked,	spot-ice	and	consider	what
changed	to	incur	that	tweaky	feeling.)

After	your	shower,	or	later	in	the	afternoon,	a	massage	can	be	a	useful	part	of
your	 routine.	Be	sure	 to	 tell	your	 therapist	how	you’re	 feeling	and	 that	you’ve
had	a	long	workout.	If	you	like	compression	socks	or	tights,	add	them	after	your
shower	or	massage.	They	can	come	off	before	your	nap—or	stay	on.	If	you	have
access	to	a	NormaTec	MVP	machine,	by	all	means,	use	it!

Throughout	the	day,	eat	well.	Take	in	some	protein	and	continue	rehydrating.
In	 the	 afternoon,	 some	 light	yoga,	breathing	exercises,	 or	meditation	can	help.
(When	you’ve	just	eaten,	be	very	gentle	with	your	yoga.)	This	quiet	time	can	set
you	up	for	a	nap,	or	you	can	simply	put	your	feet	up	and	read	or	rest	quietly.

Before	 dinner,	 take	 a	walk	 around	 the	 block,	 followed	 by	 a	 short	massage
with	a	foam	roller	(it	won’t	be	necessary	if	you’ve	had	a	massage	earlier	in	the
day).	 Then	 eat	 well,	 choose	 a	 relaxing	 activity,	 and	 move	 through	 a	 restful
bedtime	routine	that	might	include	a	warm	bath.



Be	sure	to	follow	your	longer	workout	days	with	easier	days	consisting	of	a
lighter	workout,	possibly	in	another	sport.	Take	care	that	the	intensity	is	not	too
high.

RECOVERY	PROTOCOL	AFTER	LONG-
DISTANCE	RACING
The	 protocol	 to	 follow	 after	 your	 peak	 distance	 events	 adds	 to	 what	 you’ve
established	in	training.	You’ll	need	to	adjust	your	routine	based	on	location.	For
example,	 if	 you’ve	 raced	 a	 triathlon	 in	 a	 cool	 lake,	 you	 can	 enjoy	 your	 snack
sitting	waist-deep	in	the	water.	Or	sit	in	the	kiddie	pool	filled	with	ice	once	the
drinks	are	gone.	Alternatively,	if	you	are	racing	in	cold	conditions,	change	into
warm	clothes.	You	might	choose	a	massage	at	 the	 race	site,	but	make	sure	 it’s
very	 light.	 Continue	 with	 the	 afternoon	 and	 evening	 recovery	 routine	 you’ve
established,	mixing	in	some	time	for	celebration.

In	the	days	following	your	event,	moving	around	is	very	important;	workouts
are	not.	The	day	after	the	race,	enjoy	a	short,	slow	walk,	or	float	in	a	warm	(not
hot)	pool.	Delayed-onset	muscle	soreness	usually	peaks	in	the	second	day	after
the	event,	when	a	day	of	total	rest	 is	usually	in	order.	It’s	a	good	time	to	write
your	 race	 report,	now	that	you’ve	had	some	 time	 to	process	and	reflect.	 In	 the
days	and	weeks	following	your	event,	be	sure	to	eat	plenty	of	high-quality	food,
to	rehydrate,	to	sleep,	and	to	take	the	time	for	mental	restoration.



EYES	ON	THE	PRIZE
In	the	yoga	classes	I	teach,	we	begin	by	setting	an	intention	for	the	practice,	and



at	 the	 end,	we	 realign	with	 that	 original	 intention	before	 recommitting	 to	 it	 or
revising	it	into	something	that	will	work	off	the	mat.	When	I	prescribe	workouts
for	my	 athletes,	 I	make	 sure	 it’s	 very	 clear	why	we’re	 doing	 them—how	 they
serve	the	bigger	plan	and	the	athlete’s	goals.	Do	the	same	for	your	own	training
and	 recovery	 practices.	 Throughout	 your	 career,	 keep	 your	 eyes	 on	 the	 big
picture.

Is	your	goal	to	reach	a	personal	record	at	one	big	race	each	year?	Recovery	is
critical	to	your	proper	peaking.	Is	it	to	compete	well	across	a	series	of	races	or	a
season	of	games?	Recovery	will	help	you	string	together	more	than	one	strong
showing.	Is	 it	 to	have	your	training	and	competition	be	a	healthy	and	balanced
part	of	your	life?	Recovery	will	ensure	that	you	keep	your	perspective.

Just	 as	 it’s	more	 rewarding	 to	 climb	 into	 bed	 after	 a	 productive	 day,	 your
recovery	will	be	more	fulfilling	when	it	serves	to	balance	the	work	you	do.	Keep
the	ratio	of	stress	and	rest	in	your	favor	by	prioritizing	your	recovery,	and	your
sport	will	be	a	valued,	fruitful	part	of	your	life	for	years	to	come.



APPENDIX	A
Returning	to	Training

Steven	Cole	is	an	athletic	trainer	at	the	College	of	William	and	Mary,	which	has
a	 strong	 distance-running	 program.	 In	 conjunction	with	Dr.	Dan	Kulund,	Cole
created	this	four-phase	Return	to	Running	plan,	which	we	reprint	here	with	his
permission.

Because	running	is	a	high-impact	activity,	any	return	after	time	off	needs	to
be	 gradual,	 careful,	 and	 disciplined.	 If	 you	 are	 returning	 to	 a	 lower-impact
activity	such	as	cycling	or	swimming,	you	may	be	able	to	progress	more	quickly.
Consult	 with	 your	 health	 care	 providers	 to	 determine	 a	 reasonable,	 sequential
plan	for	return	to	activity.

RETURN	TO	RUNNING	PROGRAM
by	Steven	Cole	and	Dan	Kulund,	MD

Phase	I:	Walking	Program
Must	be	able	to	walk,	pain-free,	aggressively	(roughly	4.2	to	5.2	miles	per	hour),
preferably	 on	 a	 treadmill,	 before	 beginning	 the	 plyometric	 and	 walk/jog
program.

Phase	II:	Plyometric	Routine
A	mile	run	generally	consists	of	1,500	foot	contacts,	750	per	foot.	The	program
(Table	A.1)	 integrates	470	 foot	contacts	per	 leg,	which	would	be	equivalent	 to



two-thirds	of	the	foot	contacts	of	a	mile.	Successfully	completing	the	routine	is	a
good	indicator	of	an	athlete	returning	to	running	one-half	to	three-quarters	of	a
mile	distance.

Phase	III:	Walk/Jog	Progression
You	may	begin	this	program	(see	Table	A.2)	on	level	ground	if

1. You	have	completed	Phases	I	and	II,
2. You	have	no	pain	with	normal	daily	activities	(on	a	pain	scale	of	0	to	10,

in	which	0	is	normal	and	10	is	the	worst,	you	must	be	at	0),	and
3. The	injured	area	no	longer	hurts	when	you	press	on	it.



Program	Progression
1. If	 the	 jogging	hurts,	stop,	apply	ice,	and	return	to	 the	previous	stage	the

next	day.	If	pain/discomfort	remains	or	increases,	continue	to	return	to	a
previous	level	until	discomfort	stabilizes	or	decreases.

2. If	you	have	no	pain	when	doing	this	activity	level	or	afterward,	and	you
have	 no	 discomfort	 or	 tightness	 that	 limits	 your	 normal	movements	 the
next	morning,	proceed	to	the	next	stage.

Pain	Management
If	 you	 develop	 swelling	 in	 a	 joint	 or	 muscular	 pain	 that	 lasts	 longer	 than	 72
hours,	you	have	done	 too	much	and	need	 to	decrease	activity	 (duration	and/or
intensity)	and	increase	rest	between	workouts.

Apply	 moist	 heat	 before	 activity	 and	 stretch	 thoroughly,	 then	 ice
immediately	after	activity	for	15	to	20	minutes.

If	you	develop	tightness	during	activity,	stop	and	stretch	the	affected	area	(3
reps	for	a	count	of	30	each),	then	resume	activity.	If	tightness	returns,	stop	and
stretch	 again.	 If	 pain	 develops	 or	 after	 three	 stretching	 sessions	 the	 tightness
remains,	stop	activity	and	apply	ice	to	involved	area	for	20	minutes.

It	is	important	to	identify	the	exact	location	of	your	pain.	Is	it	in	a	constant
location	or	does	it	“move	around”	in	a	general	area?

1. Constant	 location:	 Be	 very	 cautious,	 incorporate	 more	 rest	 between
exercise	 sessions,	 keep	 the	 intensity	 low	 and	 exercise	 on	 level,	 soft
surfaces.



2. Moves	 around:	 Continue	 with	 progression	 but	 do	 not	 increase	 the
intensity.

It	is	important	to	identify	when	you	have	pain:
Type	I:	After	activity:	 stretch	affected	area	well	 (at	 least	3	 to	5	 reps,	hold

each	for	at	least	30	seconds),	a	long,	slow,	gentle	stretch,	then	ice	for	20	minutes.
Continue	 to	 progress	 program	 if	 discomfort	 appears	 to	 be	muscle	 soreness.	 If
joint	pain	and/or	swelling	develop,	 increase	rest	between	exercise	sessions	and
decrease	activity	level	to	previous	level.

Type	 II:	 During	 activity,	 at	 beginning,	 then	 dissipates:	 Maintain	 same
activity	level	and	low	intensity	until	symptoms	dissipate.

Type	III:	During	activity,	gradually	develops	and	 intensifies	with	activity:
Decrease	intensity	of	activity,	stop	and	stretch	to	relieve	symptoms,	stop	activity
if	 that	 does	 not	 relieve	 symptoms.	Maintain	 same	 activity	 level;	 if	 symptoms
continue,	decrease	activity	to	previous	level.

Type	IV:	At	night,	keeps	you	up	or	wakes	you	up:	indicates	you	are	doing
too	much;	 total	rest	until	symptom-free,	decrease	activity	to	previous	level	and
keep	intensity	low.

Upon	waking:	In	the	morning,	upon	waking,	then	dissipates:	Sign	of	more
to	come,	decrease	activity	to	previous	level	and	keep	intensity	low.

It	is	important	to	grade	the	level	of	pain	you	have	over	a	period	of	several
days	 to	 weeks.	 Is	 the	 pain	 getting	 worse,	 staying	 the	 same,	 or	 gradually
dissipating?	Use	a	pain	scale	of	0	to	10,	in	which	0	is	normal	and	10	is	the	worst.

Getting	 worse:	 Need	 total	 rest,	 decrease	 to	 previous	 activity	 level	 and
decrease	intensity	of	exercise.
Staying	 the	 same:	Decrease	activity	 level	 to	previous	 level	and	maintain
until	pain	decreases.

Phase	IV:	Timed	Running	Schedule
Timed	Running	Schedule—Intermediate
The	intermediate	schedule	is	designed	for	the	runner	who	is	restarting	training	or
recovering	from	an	injury,	such	as	a	stress	fracture	or	significant	illness,	that	has
kept	them	“off	their	feet”	or	on	non-weight-bearing	activities	for	four	weeks	or
longer.

You	may	begin	this	program	(Table	A.3	or	Table	A.4)	on	level	ground	if	you



have	completed	Phases	I,	II,	and	III.	Run	every	other	day	for	eight	weeks.	Cross-
train,	 active	 rest,	 or	 total	 rest	 on	 days	 off.	 Strive	 for	 a	 pace	 between	 8	 to	 9
minutes	per	mile.

Timed	Running	Schedule—Advanced
The	advanced	schedule	 is	designed	for	runners	who	are	recovering	from	a	soft
tissue	 injury,	 such	as	a	 strained	muscle,	 that	has	 forced	 them	 to	cross-train	 for
less	than	4	weeks.

You	may	begin	this	program	(Table	A.5	or	Table	A.6)	on	level	ground	if	you
have	completed	Phases	I,	II,	and	III.	Run	every	other	day	for	eight	weeks.	Cross-
train,	 active	 rest,	 or	 total	 rest	 on	 days	 off.	 Estimate	 a	 pace	 between	 7:30	 to	 8
minutes	per	mile.

This	activity	 level	at	6	weeks	is	 the	same	as	 the	activity	 level	at	12	weeks



with	 the	 intermediate	 program	 and	 utilizes	 a	 higher	 intensity	 (faster	 running
pace).

Program	Progression
If	 the	 jogging	hurts,	 stop,	apply	 ice,	and	 return	 to	 the	previous	stage	 the
next	day.	If	pain/discomfort	remains	or	increases,	continue	to	return	to	a
previous	level	until	discomfort	stabilizes	or	decreases.
If	you	have	no	pain	when	doing	this	activity	 level	or	afterward,	and	you
have	 no	 discomfort	 or	 tightness	 that	 limits	 your	 normal	movements	 the
next	morning,	proceed	to	the	next	stage.
Increase	 the	 intensity	 (how	hard/fast)	 of	 the	 jog/run	 before	 you	 increase
the	duration	(how	long)	of	the	jog/run.
When	you	increase	the	frequency	(how	many	days	per	week	you	jog/run)
of	the	workouts,	decrease	the	duration	of	the	workout.



When	you	begin	running	multiple	days	in	a	row,	make	increases	(duration
or	intensity)	on	the	first	day	of	activity	after	a	day	of	rest,	then	decrease
the	duration	of	activity	to	the	previous	level.
Ten	percent	rule:	Only	increase	the	weekly	mileage	by	10	percent	over	the
previous	week.
If	you	develop	persistent	tightness	or	increased	discomfort	during	activity
to	 a	 point	 of	 dysfunction,	 stop	 and	 note	 the	 time	of	 onset	 of	 symptoms
during	 the	 exercise	 session	 (e.g.,	 during	 a	 30-minute	 planned	 exercise
session,	 symptoms	 develop	 after	 21	 minutes).	 Consider	 splitting	 the
duration	 of	 activity	 between	 two	 workouts,	 with	 each	 exercise	 session
shorter	 than	 the	 time	 of	 the	 onset	 of	 symptoms	 during	 the	 previous
attempt.	 Example:	 If	 during	 a	 30-minute	 planned	 exercise	 session,
symptoms	 develop	 after	 24	 minutes,	 then	 each	 of	 the	 two	 exercise
sessions	 would	 be	 20	 minutes	 long.	 The	 exercise	 sessions	 should	 be
separated	by	six	to	eight	hours.
Try	to	jog/run	on	a	flat,	forgiving	surface	(e.g.,	golf	course,	athletic	field)
before	hilly	courses	or	hard	surfaces.

Mileage	Schedule
Run	every	other	day	for	two	weeks	and	then	a	maximum	of	five	days	a	week	for
the	next	four	weeks.

If	your	previous	level	of	training	was	 less	 than	4	miles	per	session,	 follow
the	mileage	schedule	In	Table	A.7.	If	your	previous	level	of	training	was	4	to	6
miles	 per	 session,	 follow	 the	 mileage	 schedule	 in	 Table	 A.8.	 Return	 to	 your
preinjury	mileage	level	in	four	to	six	weeks.

If	your	previous	 level	of	 training	was	40	 to	60	miles	per	week,	 follow	 the
mileage	schedule	in	Table	A.9.	Return	to	your	preinjury	mileage	level	in	four	to
six	weeks.
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Note:	f.	indicates	figure;	t.	indicates	table
Active	recovery,	55
AlterG	treadmill,61–62,	61f.
alternating	hard	with	easy,	57–58
alternative	modalities	in,	59–62
cycling,	60–61
defined,	55
easy	cooldown,	55–56
easy	training	sessions,	56–59
for	elite	athletes,	58–59
elliptical	trainer,	61
quick	tips,	62
running	in	water,	61
running	on	soft	surface,	61
Sage’s	gauge,	55
static	stretching,	56
swimming,	59–60
walking,	62

Acute	Training	Load	(ATL),	42
Adenosine	triphosphate	(ATP),	6
ALAs.	See	Alpha-lineoloic	acids	Alcoholic	beverages,	88
Alpha-lineolic	acids	(ALAs),	94
Amino	acids,	branched-chain	(BCAAs),	96
Arnica,	116
The	Athlete’s	Plate:	Real	Food	for	High	Performance,	80



ATL.	See	Acute	Training	Load
ATP.	See	Adenosine	triphosphate	Banister,	E.	W.	See	Training	impulse	system	BCAAs.	See	Amino	acids,

branched-chain	Bernhardt,	Gale,	173–175

recovery	chart,	174t.
Beverages.	See	Fluids;	Hydration	Bike	races,	days	to	recover	from,	173–175,	174t.,	203t.
Blood	lactate	testing,	34
Blood	oxygenation	(SPO2),	43–44
Breathing.	See	Mindful	breathing	Carbohydrates,	80,	81

and	recovery	snacks,	84t.
Cherry	juice,	as	antioxidant,	93–94
Chronic	Training	Load	(CTL),	42
Cold	therapy,	101–102
alternating	with	heat,	109–110
direct	application	of	ice,	105–106
ice	bath,	102–105,	103f.,	105t.
quick	tips,	109
Sage’s	gauge,	101
workouts	calling	for,	104

Cole,	Steven,	191
Return	to	Running	Program,	191–198

Compex	electrostimulation	device,	120
Compression	socks	and	devices,	112–114,	112f.,	121–123,	122f.
calf	sleeves,	112–113
effectiveness	studies	(socks),	114–115

Contrast	therapy	(heat	and	cold),	109–110

Delayed-onset	muscle	soreness	(DOMS),	184
DHA.	See	Docosahexaenoic	acid	Diet.	See	Nutrition
Distress,	5,	5f.,	64–65
Docosahexaenoic	acid	(DHA),	94

Eicosapentaenoic	acid	(EPA),	94
Electrolytes,	87
EPA.	See	Eicosapentaenoic	acid	EPOC.	See	Excess	postexercise	consumption	Epsom	salts,	108,	117–118
Eustress,	5,	5f.,	64
Excess	postexercise	consumption	(EPOC),	7
test,	37–38

Fats,	80,	81
Fatty	acids.	See	Omega-3	and	omega-6	fatty	acids	FDA.	See	Food	and	Drug	Administration	Fish	oil,	94
Flaxseed	and	flaxseed	oil,	95
Fluids
postworkout	beverages,	96
in	recovery	snacks,	83
sodium	levels,	83t.,	85
and	sodium	replenishment,	83–85,	89



See	also	Hydration
Food.	See	Nutrition
Food	and	Drug	Administration	(FDA)
certificate	of	analysis	(COA),	93
Good	Manufacturing	Practices	(GMPs),	93
nonregulation	of	supplements,	92

Foster,	Carl.	See	under	Rating	of	Perceived	Exertion	scale	General	adaptation	syndrome,	5

Globus	electrostimulation	device,	120
Glycogen,	81,	82
and	protein,	85
synthesis	(recovery)	window,	79–80

Heart	monitors,	37
Heart	rate	variability	(HRV)	test,	36–37
Heat	therapy,	101–102,	106–107
alternating	with	cold,	109–110
direct	application	of	heat,	108–109
and	epsom	salts,	108,	117–118
quick	tips,	109
Sage’s	gauge,	101
sauna,	107
steam	room,	107
warm	bath,	108
whirlpool/hot	tub,	107–108

Home	remedies	and	aids,	111
compression	socks,	112–115,	112f.
creams,	116–117,	116f.
epsom	salts,	117–118
quick	tips,	117
Sage’s	gauge,	111

Hormonal	tests,	34
HRV.	See	Heart	rate	variability	test	Hydration,	88–89
and	alcohol,	88
quick	tips,	89
with	recovery	snacks,	87
Sage’s	gauge,	79
and	urine	color,	89

IF.	See	Intensity	factor
Inflammation,	104
and	NSAIDs,	91,	98
nutrition	to	reduce,	87–88

Injury	and	illness,	47
and	contact	sports,	50
distinguishing	injury	from	soreness,	48–49,	49f.
and	low-impact	sports,	50
prevention,	47–48
quick	tips,	50



recovery	from,	49–50
recovery	from	acute	injury,	51
recovery	from	illness,	51
recovery	from	overuse	injury,	50–51
and	running,	50
See	also	Return	to	Running	Program	Intensity	Factor	(IF),	42

Kelinson,	Adam,	80
Krill	oil,	94–95
Kulund,	Dan,	191
Return	to	Running	Program,	191–198

Lactic	acid,	127
Lineolic	acids,	94
Long-distance	events
recovery	after	racing,	187,	187f.
recovery	between	back-to-back	races,	188–189
recovery	during	training,	185–187,	186f.

Macrocycles,	4
Macronutrients,	80
Massage,	125,	138
and	assisted	stretching,	133
before	and	after	a	race,	135–136
best	late	in	day,	136
deep	tissue,	132
during	the	season,	134–135
and	Eastern	modalities	(acupuncture,	etc.),	134
effect	on	circulation,	126–128,	127f.
finding	a	therapist,	137–138
licensing	and	certification,	137
and	myofascial	release,	133
physiological	benefits,	125–129
psychological	benefits,	130–131
quick	tips,	137
related	bodywork	modalities,	132–134
and	relaxation,	130
removing	adhesions,	128
Sage’s	gauge,	125
and	structural	integration	(Rolfing),	133
Swedish,	131–132
and	talk	therapy,	130–131
treating	cramps	and	spasms,	128,	128f.
value	of	experienced	therapists,	129
when	not	to	schedule,	136
when	to	schedule,	134–136
See	also	Self-massage

Meditation,	161–162
approaches,	162
counting	meditation,	164



length	of	time,	163
mantra	meditation,	164–165
moving	meditation,	165
observation	meditation,	165–166
quick	tips,	168
Sage’s	gauge,	161
seating,	163,	163f.

Mesocycles,	4
Microcycles,	4
Mindful	breathing,	162,	166,	168–169
antioxidant	effect,	166
position,	167
quick	tips,	168
Sage’s	gauge,	161
technique,	167
varied	breath	ratios,	168

Mitochondria	function	testing,	34
Muscle	glycogen,	6

NormaTec	dynamic	compression	devices,	121–123,	122f.
NSAIDs	(nonsteroidal	anti-inflammatory	drugs),	91,	98
Nutrition,	79–80
and	alcohol,	88
carbohydrates,	80,	81
emphasis	on	plant	foods,	80
fruits	and	vegetables,	93
healthy	daily	diet,	80–81
macronutrients,	80
omega-3	and	omega-6	fatty	acids,	87–88,	94
postworkout	timing,	80
quick	tips,	89
to	reduce	inflammation,	87–88
Sage’s	gauge,	79
vegetarians	and	protein,	81
See	also	Hydration;	Recovery	snacks	Olympic	Training	Center	(OTC),	3

Omega-3	and	omega-6	fatty	acids,	87–88
sources,	94–95

Orthostatic	heart	rate	test,	35–36,	36f.,	37
OTC.	See	Olympic	Training	Center	Overtraining,	15
and	disruption	of	sleep,	72
how	to	identify,	17,	18
how	to	prevent,	17–19
knowing	when	to	cut	back,	16–17
quick	tips,	19
and	training	response	spectrum,	15–16,	16f.

Polar	monitors,	37
Profile	of	Mood	States	(POMS)	questionnaire,	23



Protein,	80,	81
and	glycogen,	85
supplements,	95
and	vegetarians,	81
and	women,	86

RaceDay	software,	42
Rating	of	Perceived	Exertion	scale,	38
Foster’s	modified	version,	38–40,	41t.

Recovery
active,	55–62
between	seasons,	177–179
body	quality	metric,	27
and	coach	or	partner’s	assessment,	29–30
in	a	day,	8,	176
days	to	recover	from	various	races,	173–175,	174t.,	199t.–203t.
enjoyment-of-workout	metric,	28–29
as	extension	of	training,	12–13
external	stress	metric,	28
and	faith,	13–14
and	goals,	189
home	tests,	34–40
“how’s	it	going”	metric,	26–27
importance	of,	3–4
from	injury	and	illness,	47–51
internal	stress	metric,	28
inventories	to	measure,	22–24
key	metrics,	26–29
laboratory	tests,	34
menstrual	cycle	metric,	28
metric	quick	tips,	31,	44
in	a	month	(mesocycle),	10–11,	10f.,	11f.,	177
mood	metric,	27
and	patience,	13
performance	metric,	27
and	personal	experience	and	lifestyle,	175–176
qualitative	metrics,	21–31
quantitative	metrics,	33–45
quarterly	elements,	177
in	a	season	or	year,	11–12,	177
semiannual	elements,	177
from	short-distance	training	and	racing,	181–184
sleep	metric,	27
software	for	measuring,	40–45
test	log,	45
and	training	adjustments,	30–31
and	training	log,	22,	24–26,	25f.
in	a	week	(microcycle),	8–9,	176–177
year-round	elements,	176–177



Recovery	snacks,	81–82
carbohydrates,	84t.,	85
chocolate	milk,	83t.,	86
commercial	bars	and	drinks,	86
composition	of,	83–87
making	your	own,	86–87
postsnack	awareness,	87
preworkout	nutrition,	82
protein,	85–86
and	sodium	replenishment,	83–85,	83t.
timing	of,	82
in	the	workout,	82

Recovery-Cue,	23–24
Recovery-Stress	Questionnaire	for	Athletes	(RESTQ-Sport),	23
Resting	heart	rate	(test),	34–35
Restwise	(website),	43–45
Return	to	Running	Program
pain	management,	193–194
Phase	I:	Walking	program,	191
Phase	II:	Plyometric	routine,	191–192,	192t.
Phase	III:	Walk/jog	progression,	192–194,	193t.
Phase	IV:	Timed	running	schedule,	194–198
timed	running	(advanced),	195,	196t.
timed	running	(intermediate),	194–195,	195t.
timed	running	mileage	schedules,	197,	197t.,	198t.

Rosenberg,	Hal,	47–48
R-R	measurement,	37,	38
Running	Index,	37
Running	races,	days	to	recover	from,	173–175,	174t.,	199t.–201t.

Sage’s	gauges	(time,	cost,	accessibility,	confidence).	See	under	various	recovery	techniques
Self-massage,	139–140
for	back,	145,	146f.
with	beaded	sticks,	140
for	calves,	143–144,	143f.
for	chest,	146,	146f.
with	foam	rollers,	139–140
with	Footballer	(roller),	141
frequency,	142
with	Grid	(roller),	141
for	hamstrings,	143,	143f.
with	hands,	140
with	hard	athletic	balls,	140,	141
for	iliotibial	(IT)	bands,	144,	144f.
for	outer	hip,	144,	145f.
with	Quadballer	(roller),	141
for	quadriceps,	142,	142f.
quick	tips,	147
Sage’s	gauge,	139



for	soles	of	feet,	145,	145f.
technique,	141–142
with	Trigger	Point	Therapy	devices,	140,	141
Selye,	Hans,	and	general	adaptation	syndrome,	5,	64
Short-distance	events
recovery	after	racing,	181,	183–184,	183f.
recovery	during	training,	181–183,	182f.

Sleep,	71–72
amount	needed,	73–74
effect	of	overtraining	on,	72
napping,	74
NREM	(non–rapid	eye	movement)	stages,	72–73,	73f.,	74
preparing	for,	76
quick	tips,	76
REM	(rapid	eye	movement)	stage,	72–73,	73f.,	74,	75
Sage’s	gauge,	71
sleep	aids	and	WADA	list,	76
stages	and	characteristics,	72–73,	73f.
and	travel,	74–75
Zeo	Personal	Sleep	Coach,	75,	75f.

SMART	(specific,	measurable,	attainable,	realistic,	time-dependent),	68
Sodium
levels	in	fluids,	83t.,	85
replenishment	in	recovery,	83–85,	83t.,	87,	89

Space	Cabin	(cryosauna),	103
Stress
external	and	internal	metrics,	28
physical,	64–66
psychological,	64–66
See	also	Distress;	Eustress;	Training	Stress	Score;	Recovery-Stress	Questionnaire	for	Athletes;	Training
Stress	Balance	Stress	reduction,	63–64

awareness	of	stress	sources,	65–66
balancing	commitments,	66–67
categorizing	concerns	as	“in	or	out	of	my	control,”	69
counseling,	70
goal	checking,	68
mapping	obligations,	66–67,	66f.
quick	tips,	70
relaxation	techniques,	70
Sage’s	gauge,	63
saying	no,	67–68
thinking	ahead,	68–69

Supercompensation,	5
phases	of,	6–7,	6f.

Supplements,	91–92,	96
amino	acids,	96,	97
antioxidants,	92–94
contrasted	with	pharmaceuticals,	97–98
essential	fatty	acids,	94–95
fruit	juices,	92–94



ginseng,	97
minerals,	92
multivitamins,	92
nonregulation	of,	92
postworkout	beverages,	96
protein,	95
quick	tips,	98
recovery,	96
Sage’s	gauge,	91

Suunto	monitors	and	software,	37,	38

Technological	aids,	119
electrostimulation,	120–121,	120f.
NormaTec	dynamic	compression	devices,	121–123,	122f.
quick	tips,	122
Sage’s	gauge,	119
ultrasound,	119–120

Training	Effect	scale,	38
Training	impulse	system	(TRIMP),	39,	40–42
Training	Peaks	(website),	26,	33,	42.	See	also	WKO+	software	Training	Stress	Balance	(TSB),	42–43
Training	Stress	Score	(TSS),	21–22,	33,	42
Triathlon,	days	to	recover	from	race,	173–175,	174t.,	201t.–202t.
TRIMP.	See	Training	impulse	system	TSB.	See	Training	Stress	Balance	TSS.	See	Training	Stress	Score

2XU	compression	socks,	112,
U.S.	Pharmacopeia	(USP),	and	supplements,	93,	93f.

WADA.	 See	 World	 Anti-Doping	 Agency	 Water,	 etc.	 See	 Hydration	 Weigert,	 Carl,	 and	 law	 of
supercompensation,	5
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