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KEY POINTS
•	 Regular	moderate	exercise	reduces	the	risk	of	infection	compared	with	a	sedentary	lifestyle,	but	very	prolonged	bouts	of	exercise	and	periods	

of	intensified	training	or	competition	are	associated	with	increased	risk	of	infection.	In	athletes,	a	common	observation	is	that	symptoms	of	
respiratory	illness	cluster	around	competitions	and	these	can	impair	exercise	performance.	

•	 Prolonged	bouts	of	strenuous	exercise	have	been	shown	to	result	in	transient	depression	of	white	blood	cell	functions	and	it	is	suggested	that	
such	changes	create	an	“open	window”	of	decreased	host	protection,	during	which	viruses	and	bacteria	can	gain	a	foothold,	increasing	the	
risk	of	developing	an	infection.	Other	factors	such	as	psychological	stress,	lack	of	sleep	and	malnutrition	can	also	depress	immunity	and	lead	
to	increased	risk	of	infection.

•	 Periods	of	intensified	training	with	insufficient	recovery	may	result	in	a	temporary	state	of	immunodepression	which	should	recover	with	a	few	
days	of	relative	rest.

•	 There	are	several	behavioral,	nutritional	and	training	strategies	that	can	be	adopted	to	limit	exercise-induced	immunodepression	and	minimise	
the	risk	of	infection.	Athletes	can	limit	their	risk	of	infection	by	avoiding	close	contact	with	people	who	are	showing	symptoms	of	infection,	by	
practising	good	hand,	oral	and	food	hygiene,	and	by	avoiding	the	sharing	of	personal	items	such	as	towels	and	drink	bottles.	

•	 For	maintaining	robust	immunity,	getting	adequate	recovery	and	sleep	is	important,	as	is	avoiding	deficiencies	of	protein	and	micronutrients	
(particularly	iron,	zinc	and	vitamins	A,	D,	E,	B6	and	B12).	

•	 Athletes	are	advised	to	ingest	carbohydrate	(30-60	g	[1-2	oz]	per	h)	during	prolonged	training	sessions,	and	consume	–	on	a	daily	basis	–	plant	
polyphenol	(flavonoid)	containing	supplements	or	foodstuffs	and	Lactobacillus	probiotics.	Vitamin	D
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	supplementation	may	also	be	desirable	

for	some	athletes	as	vitamin	D	deficiency	is	common	in	the	winter	months.

INTRODUCTION
The	amount	of	physical	activity	 that	a	person	does	 influences	his/
her	 risk	of	 infection,	most	 likely	 by	affecting	 immune	 function.	 It	 is	
known	 that	 regular	moderate	exercise	 reduces	 the	 risk	of	 infection	
compared	with	a	sedentary	lifestyle	(Matthews	et	al.,	2002;	Nieman	
et	 al.,	 2011),	 but	 very	 prolonged	 bouts	 of	 exercise	 and	 periods	 of	
intensified	training	are	associated	with	increased	infection	risk.	Acute	
bouts	of	prolonged	strenuous	exercise	cause	a	temporary	depression	
of	 various	 aspects	 of	 immune	 function	 that	 typically	 last	 for	 up	 to	
24	h	after	exercise	(Walsh	et	al.,	2011b).	Several	studies	indicate	that	
the	 incidence	of	 upper	 respiratory	 tract	 illness	 symptoms	 (URS)	 is	
increased	 in	 the	days	after	prolonged	strenuous	endurance	events	
(Gleeson	et	al.,	2013;	Walsh	et	al.,	2011b)	and	it	has	been	generally	
assumed	 that	 this	 reflects	 the	 temporary	 depression	 of	 immune	
function	induced	by	prolonged	exercise.	Infections	can	occur	following	
exposure	to	new	pathogens,	but	can	also	be	caused	by	reactivation	
of	a	latent	virus.	More	recently,	however,	it	has	been	proposed	that	
at	 least	 some	 of	 the	 URS	 episodes	 in	 athletes	 are	 attributable	 to	
upper	airway	 inflammation	rather	 than	to	 infections	with	pathogens	
(Spence	et	al.,	2007).	Periods	of	 intensified	 training	 lasting	a	week	
or	more	have	been	shown	to	chronically	depress	several	aspects	of	
immune	 function	 (Gleeson	et	 al.,	 2013)	 and	although	elite	 athletes	
are	not	clinically	 immune	deficient,	 it	 is	possible	 that	 the	combined	

effects	of	small	changes	in	several	immune	factors	may	compromise	
resistance	to	common	minor	illnesses,	particularly	during	periods	of	
prolonged	heavy	training	and	at	times	of	major	competitions.

EXERCISE, IMMUNITY AND ILLNESS IN ATHLETES
Causes of Illness in Athletes
The	most	common	illnesses	in	athletes	(and	the	general	population)	
are	viral	infections	of	the	upper	respiratory	tract	(i.e.,	the	common	cold	
and	influenza),	which	are	more	common	in	the	winter	months.	Adults	
typically	 experience	between	 two	and	 four	 episodes	of	 respiratory	
illness	per	 year.	Athletes	 can	also	develop	 similar	 symptoms	 (e.g.,	
sore	 throat)	 due	 to	 allergy	 or	 inflammation	 caused	 by	 inhalation	
of	 cold,	 dry	 or	 polluted	 air	 (Bermon,	 2007).	 These	 symptoms	 are	
generally	 trivial,	 but	 no	 matter	 whether	 the	 cause	 is	 infectious	 or	
allergic	inflammation,	they	can	cause	an	athlete	to	interrupt	training,	
under-perform	 or	 even	 miss	 an	 important	 competition.	 A	 recent	
survey	 of	 hundreds	 of	 elite	 Great	 Britain	 athletes	 in	 30	 different	
Olympic	sports	reported	that	among	the	reasons	for	missing	training,	
in	33%	of	cases	it	was	because	of	infection	(most	commonly	of	the	
respiratory	tract).	Analysis	of	the	126	reported	illnesses	among	1,851	
athletes	 competing	 in	 the	 2011	World	 Athletics	 Championships	 in	
Daegu,	 South	 Korea,	 revealed	 that	 40%	 of	 illnesses	 affected	 the	
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Figure 1: Potential	causes	of	infection	symptoms	in	athletes

upper	 respiratory	 tract	 with	 confirmed	 infection	 in	 about	 20%	 of	
cases	 (Alonso	 et	 al.,	 2012).	 Other	main	 causes	 of	 sickness	 were	
associated	with	 exercise-induced	dehydration	 (12%	of	 cases)	 and	
gastroenteritis/diarrhoea	(10%	of	cases).	Similar	studies	on	athletes	
competing	at	major	events	lasting	2-3	wk	indicated	that	typically	~7%	
of	registered	athletes	suffer	an	illness	episode	at	this	time	(Alonso	
et	al.,	2010;	Engebretsen	et	al.,	2010,	2013).	Interestingly,	all	 these	
studies	indicated	that	the	incidence	of	illness	was	somewhat	higher	
in	female	athletes	when	compared	with	their	male	counterparts.

Prolonged	bouts	of	strenuous	exercise	have	been	shown	to	result	in	
transient	depression	of	white	blood	cell	(leukocyte)	functions	and	it	is	
suggested	that	such	changes	create	an	“open	window”	of	decreased	
host	 protection,	 during	 which	 viruses	 and	 bacteria	 can	 gain	 a	
foothold,	 increasing	 the	 risk	 of	 developing	 an	 infection	 (Walsh	 et	
al.,	2011b).	Other	factors	such	as	psychological	stress,	lack	of	sleep	
and	 inadequate	 nutrition	 (particularly	 deficiencies	 of	 protein	 and	
essential	micronutrients)	can	also	depress	 immunity	 (Walsh	et	al.,	
2011a)	and	lead	to	increased	risk	of	infection.	There	are	also	some	
situations	 in	which	an	athlete’s	exposure	 to	 infectious	agents	may	
be	increased,	which	is	the	other	important	determinant	of	infection	
risk.	During	exercise,	exposure	of	the	lungs	to	airborne	bacteria	and	
viruses	increases	because	of	the	higher	rate	and	depth	of	breathing.	
Allergy	and	 inflammation	of	 the	airways	caused	by	breathing	cold,	
dry	 or	 polluted	 air	 are	 an	 alternative	 cause	 of	URS	 that	 could	 be	
mistaken	 for	a	 respiratory	 infection	 in	athletes.	An	 increase	 in	gut	
permeability	may	 also	 allow	 entry	 of	 gut	 bacterial	 endotoxins	 into	
the	 circulation,	 particularly	 during	 prolonged	 exercise	 in	 the	 heat.	
In	contact	sports,	 skin	abrasions	may	occur	 increasing	 the	 risk	of	
transdermal	 infections.	 In	 some	 sports	 the	 competitors	may	be	 in	
close	proximity	to	 large	crowds.	Air	 travel	to	foreign	countries	may	
be	involved.	Hence,	the	cause	of	the	increased	incidence	of	infection	
symptoms	in	athletes	is	most	likely	multifactorial	(Figure	1).	

Acute Prolonged Exercise Effects on Immune Function
Prolonged	bouts	of	strenuous	exercise	have	a	 temporary	negative	
impact	 on	 immune	 function.	 Post-exercise	 immune	 function	
depression	 is	most	 pronounced	when	 the	 exercise	 is	 continuous,	
prolonged	(>1.5	h),	of	moderate	to	high	intensity	(55-75%	of	aerobic	
capacity)	 and	 performed	 without	 food	 intake	 (Gleeson,	 2013).	
Many	aspects	of	 innate	 immunity	 including	neutrophil	chemotaxis,	
phagocytosis,	 degranulation	 and	 oxidative	 burst	 activity,	
monocyte	 toll-like	 receptor	 (TLR)	expression	and	natural	killer	cell	
cytotoxic	 activity	 are	 depressed	 by	 prolonged	 exercise.	 Similarly,	
several	 important	 acquired	 (specific)	 immune	 functions	 including		
antigen	presentation	by	monocytes/macrophages,	 immunoglobulin	
production	by	B	lymphocytes,	T	lymphocyte	cytokine	(e.g.,	interferon-
gamma)	 production	 and	 proliferation	 are	 reduced	 after	 prolonged	
exercise.	 Mucosal	 immune	 protection	 may	 also	 be	 compromised:	
Although	the	salivary	secretory	immunoglobulin	A	(SIgA)	response	
to	acute	exercise	is	variable,	very	prolonged	bouts	of	exercise	(e.g.,	
running	a	marathon)	are	commonly	reported	to	result	in	decreased	

SIgA	 secretion	 (Walsh	 et	 al.,	 2011b).	 The	 causes	 of	 immune	
depression	after	prolonged	exercise	are	 thought	 to	be	 largely	due	
to	 increases	 in	 circulating	 stress	 hormones	 (e.g.,	 epinephrine	 and	
cortisol)	 and	 alterations	 in	 the	 pro-/anti-inflammatory	 cytokine	
balance	 (particularly	 elevated	 circulating	 levels	 of	 interleukin	 (IL)-
6,	IL-10,	IL-1	receptor	antagonist	(IL-1ra)	and	soluble	tumor	necrosis	
factor	 (TNF)	 receptors)	 that	 have	 inhibitory	 actions	 on	 immune	
activation.	

Recent	 studies	 examining	 gene	 expression	 in	 leukocytes	 after	
prolonged	 exercise	 indicate	 that	 there	 is	 increased	 expression	
of	 many	 genes	 involved	 in	 anti-inflammatory	 actions	 and	 down-
regulation	 of	 genes	 of	 the	 TLR	 receptor	 signalling	 pathway	 that	
leads	 to	 pro-inflammatory	 cytokine	 production	 and	 immune	
activation	 (Abbasi	et	al.,	 2013,	2014).	Many	 factors	and	hormones	
which	are	 induced	by	exercise	may	be	 involved	 in	organizing	 this	
broad	anti-inflammatory	gene	 reaction.	These	 factors	may	 include	
catecholamines,	 cortisol,	 growth	 hormone,	 heat	 shock	 proteins	
and	muscle-derived	 IL-6	 (Gleeson	 et	 al.,	 2011).	 Cortisol	 is	 known	
for	its	vast	array	of	immunosuppressive/anti-inflammatory	functions	
and	 is	 highly	 likely	 to	 play	 an	 important	 role	 in	 this	 context.	 It	
seems,	however,	safe	to	say	that	IL-6	probably	is	the	key	player	in	
orchestrating	this	broad	anti-inflammatory	reaction.	During	exercise,	
IL-6	is	released	from	contracting	muscle	fibers	and	causes	release	of	
IL-10	and	IL-1ra,	adrenocorticotrophic	hormone	and	cortisol,	as	well	
as	acute	phase	reactants	of	hepatocytes	(e.g.,	α1	acid	glycoprotein	
and	C-reactive	 protein).	 The	 induction	 of	 IL-10	 production	 through	
exercise-induced	elevations	of	circulating	IL-6	may	represent	a	direct,	
preemptive	anti-inflammatory	event	rather	than	a	balancing	counter	
regulation	 against	 some	 primary	 inflammatory	 stimulus.	 Although	
IL-6	 and	 its	 followers	 can	 explain	 most	 of	 the	 anti-inflammatory	
reaction	reported,	it	is	possible	that	additional	mechanisms	may	be	at	
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work.	For	example,	exercise	results	in	rapid	induction	of	microRNAs	
(Tonevitsky	et	al.,	2013)	which	are	capable	of	interfering	with	TLRs,	
and	 it	 has	been	suggested	 that	 such	a	mechanism	might	also	be	
instrumental	in	inducing	the	anti-inflammatory	response	to	exercise	
(Abbasi	 et	 al.,	 2014).	 The	 various	 events	 contributing	 to	 exercise-
induced	immunodepression	are	summarized	in	Figure	2.

Chronic Exercise Training Effects on Immune Function

Immune	 function	 indices	 in	 athletes	 in	 the	 true	 resting	 state	 (i.e.,	
at	 least	 24	 h	 after	 the	 last	 exercise	 bout)	 are	 generally	 not	 very	
different	from	their	sedentary	counterparts,	except	when	athletes	are	
engaged	in	periods	of	intensified	training.	In	this	situation,	immune	
function	might	 not	 fully	 recover	 from	 successive	 training	 sessions	
and	some	functions	can	become	chronically	depressed	(Gleeson	et	
al.,	2013).	Both	T	and	B	lymphocyte	functions	appear	to	be	sensitive	
to	 increases	 in	 training	 load	 in	well-trained	athletes	undertaking	a	
period	of	intensified	training,	with	decreases	in	circulating	numbers	
of	 Type	 1	 T	 cells,	 inhibition	 of	 Type	 1	 T	 cell	 cytokine	 production,	
reduced	T	cell	proliferative	responses	and	falls	in	stimulated	B	cell	

immunoglobulin	synthesis	and	SIgA	reported.	However,	to	date,	the	
only	 immune	 variable	 that	 has	 been	 consistently	 associated	 with	
increased	 infection	 incidence	 is	SIgA.	Low	concentrations	of	SIgA	
in	athletes	or	substantial	transient	falls	in	SIgA	are	associated	with	
increased	 risk	 of	URS	episodes	 (Neville	 et	 al.,	 2008).	 In	 contrast,	
increases	 in	 SIgA	 can	 occur	 after	 a	 period	 of	 regular	 moderate	
exercise	 training	 in	 previously	 sedentary	 individuals	 and	 could,	
at	 least	 in	 part,	 contribute	 to	 the	 apparent	 reduced	 susceptibility	
to	 URS	 associated	 with	 regular	 moderate	 exercise	 (Walsh	 et	 al.,	
2011b).	 Illness-prone	athletes	tend	to	have	low	SIgA	secretion	rate	
and	 increased	 in	 vitro	 IL-10	 production	 in	 whole	 blood	 cultures	
exposed	to	an	antigen	challenge	(Gleeson	&	Bishop,	2013),	which	
may	 weaken	 immune	 defences	 against	 microorganisms.	 Athletes	
with	low	vitamin	D	status,	high	training	loads	and	no	prior	infection	
with	cytomegalovirus	and	Epstein-Barr	virus	also	appear	to	be	more	
susceptible	to	URS	episodes	(He	et	al.,	2013).

The	 prevention	 of	 infection	 is	 an	 important	 research	 area	 both	 in	
terms	 of	 the	 health	 of	 the	 general	 population	 and	 particularly	 for	
athletes	undertaking	prolonged	periods	of	heavy	training.	In	terms	of	
negative	impact	on	training,	repeated	periods	of	infection	are	akin	to	

Figure 2: Events	contributing	to	exercise-induced	immunodepression
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recurrent	physical	injuries	that	can	be	catastrophic	when	they	occur	
as	 athletes	 approach	major	 competitions.	 Therefore,	 the	 study	 by	
Neville	et	al.	(2008)	is	particularly	encouraging	because	it	showed	a	
retrospective	analyses	of	the	salivary	samples	of	38	Americas	Cup	
athletes	taken	over	50	wk	that	when	their	relative	SIgA	values	fell	by	
40%	or	more	they	were	likely	to	experience	infections	within	1-2	wk.	
With	the	impending	availability	of	rapid	“in	the	field”	salivary	analysis	
using	hand-held	devices,	 these	measurements	may	offer	a	way	of	
informing	 coaches	when	 athletes	 are	most	 vulnerable	 to	 infection	
and	 problems	 associated	 with	 increased	 training	 loads	 might	 be	
avoided.		

A	 common	 perception	 is	 that	 exposure	 to	 cold	 wet	 weather	 can	
increase	the	likelihood	of	catching	the	common	cold,	but	the	available	
evidence	does	not	 indicate	 that	athletes	 training	and	competing	 in	
cold	conditions	experience	a	greater	reduction	 in	 immune	function	
compared	with	thermoneutral	conditions	(Walsh	et	al.,	2011b).	The	
inhalation	of	cold	dry	air	can	reduce	upper	airway	ciliary	movement	
and	decrease	mucous	flow	but	it	is	not	clear	if	athletes	who	regularly	
train	and	compete	in	cold	conditions	experience	more	frequent,	more	
severe	 or	 longer-lasting	 infections.	 Other	 environmental	 extremes	
(e.g.,	heat	and	altitude)	do	not	seem	 to	have	a	marked	 impact	on	
immune	responses	to	exercise	(Walsh	et	al.,	2011b).	

PRACTICAL APPLICATIONS
Guidelines for Maintenance of Immune Health and 
Limiting the Risk of Infection 
It	 is	 generally	 agreed	 that	 prevention	 is	 always	 preferable	 to	
treatment,	and	although	 there	 is	no	single	method	 that	completely	
eliminates	 the	 risk	 of	 contracting	 an	 infection,	 there	 are	 several	
effective	behavioral,	nutritional	and	training	strategies	(Figure	3)	that	

can	 limit	 the	 extent	 of	 exercise-induced	 immunodepression,	 lower	
exposure	 to	 pathogens	and	 reduce	 the	 risk	 of	 infection	 (Walsh	et	
al.,	2011a).	

Limiting the Transmission of Infections  
The	 most	 important	 guidelines	 to	 limit	 transmission	 of	 infections	
among	athletes	are	good	hand	hygiene	and	avoiding	contact	with	
persons	that	are	infected	(Table	1).	Hand	washing	(with	the	correct	
technique	to	ensure	all	parts	of	hands	are	cleaned	effectively)	with	
soap	and	water	 is	effective	against	most	pathogens,	but	does	not	
provide	continuous	protection.	Hand	gels	containing	>60%	alcohol	
disinfect	 effectively,	 but	 the	 protection	 they	 provide	 does	 not	 last	
more	than	a	few	minutes,	so	they	need	to	be	applied	frequently	and	
this	can	cause	skin	drying	and	irritation.	Other	sanitization	methods	
include	 the	 use	 of	 non-alcohol	 based	 antimicrobial	 hand	 foams	
that	contain	cationic	biocides	and	hydrophobic	polymers	which	are	
claimed	to	disinfect	hands	for	up	to	6	h.	However,	individuals	need	
to	be	aware	that	these	products	are	removed	by	hand	washing	and	
excessive	sweating	and	need	to	be	reapplied	every	few	hours.

Figure 3: Strategies	to	limit	infection	risk	for	athletes
Table 1: Behavioural	and	lifestyle	strategies	to	limit	transmission	of	infections	among	
athletes

Minimize	contact	with	infected	people,	young	children,	animals	and	contagious	
objects.

Avoid	crowded	areas	and	shaking	hands.

Keep	a	distance	from	people	who	are	coughing,	sneezing	or	have	a	‘runny	nose,’	
and	when	appropriate,	wear	(or	ask	them	to	wear)	a	disposable	mask.	

Quickly	isolate	an	individual	with	infection	symptoms	from	others.	

Protect	airways	from	being	directly	exposed	to	very	cold	(<0	°C)	and	dry	air	during	
strenuous	exercise	by	using	a	facial	mask.

Wash	hands	regularly	and	effectively	with	soap	and	water,	especially	before	
meals,	and	after	direct	contact	with	potentially	contagious	people,	animals,	blood,	
secretions,	public	places	and	bathrooms.

Use	disposable	paper	towels	and	limit	hand	to	mouth/nose	contact	when	
suffering	from	URS	or	gastrointestinal	illness	(putting	hands	to	eyes/nose	is	a	
major	route	of	viral	self-inoculation).

Carry	anti-microbial	foam/cream	or	alcohol-based	hand-washing	gel	with	you.	

Do	not	share	drinking	bottles,	cups,	cutlery,	towels,	etc.,	with	other	people.	

While	competing	or	training	abroad,	choose	cold	beverages	from	sealed	bottles,	
avoid	raw	vegetables	and	undercooked	meat.	Wash	and	peel	fruit	before	eating.	

Wear	flip-flops	or	similar	footwear	when	going	to	the	showers,	swimming	pool	and	
locker	rooms	in	order	to	avoid	dermatological	diseases.	

Individuals	should	be	updated	on	all	vaccines	needed	at	home	and	prior	to	
foreign	travel.	Influenza	vaccines	take	5-7	wk	to	take	effect;	intramuscular	
vaccines	may	have	a	few	small	side	effects,	so	it	is	advisable	to	vaccinate	out	of	
season.	Do	not	vaccinate	just	before	competitions	or	if	symptoms	of	illness	are	
present.
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Maintaining Robust Immunity and Limiting Training 
Stress  
The	other	things	that	athletes	can	do	to	limit	risk	of	infection	are	to	
adhere	to	practical	guidelines	to	maintain	robust	immunity	and	limit	
the	impact	of	training	stress	(Table	2).	These	guidelines	relate	mostly	
to	nutritional,	training	and	recovery	strategies,	and	are	based	on	the	

findings	of	numerous	research	studies.	The	most	effective	nutritional	
strategies	 to	 maintain	 robust	 immune	 function	 during	 intensive	
training	are	to	avoid	deficiencies	of	essential	micronutrients,	ingest	
carbohydrate	 during	 exercise	 and	 ingest	 Lactobacillus	 probiotics	
on	a	daily	basis.	While	not	all	probiotics	have	been	shown	to	help	
maintain	healthy	levels	of	salivary	SIgA,	prolonged	ingestion	of	some	
Lactobacillus	 strains	 have	 provided	 encouraging	 results	 (Gleeson	
et	al.,	2012).	Therefore,	athletes	should	be	advised	on	how	best	to	
fortify	their	diets	with	the	appropriate	type	of	probiotic.	Some	studies	
also	suggest	that	regular	consumption	of	fruits	and	plant	polyphenol	
supplements	(e.g.,	quercetin)	or	foodstuffs	(e.g.,	non-alcoholic	beer	
and	green	tea)	can	also	reduce	URS	incidence.	Many	other	nutrition	
supplements,	 including	β-glucan,	colostrum,	echinacea,	glutamine	
and	 others	 claim	 immune-boosting	 properties,	 but	 there	 is	 no	
compelling	scientific	evidence	that	they	effectively	prevent	exercise-
induced	immune	depression.

In	 addition	 to	 obeying	 the	 rules	 of	 good	 personal	 hygiene,	 the	
composition	of	the	diet	and	timing	of	food	intake	may	also	help	provide	
protection	against	infections.	Since	immune	function	is	compromised	
after	heavy	training	and	competition,	and	carbohydrate,	protein	and	
fluid	ingestion	helps	restore	function	(Costa	et	al.,	2012;	Fortes	et	al.,	
2012;	Witard	et	al.,	2014),	it	is	important	that	athletes	are	encouraged	
to	develop	feeding	strategies	that	focus	on	the	post-exercise	period	
as	part	of	their	overall	nutritional	plans.

SUMMARY
There	 is	 now	 substantial	 evidence	 to	 support	 the	 notion	 that	
prolonged	 strenuous	 exercise	 is	 associated	 with	 a	 transient	
suppression	 of	 immune	 functions	 which	 usually	 recover	 within	
24	h.	However,	in	situations	of	intensive	training	a	lack	of	sufficient	
recovery	between	exercise	sessions	can	lead	to	chronic	depression	
of	 immune	responses.	 It	has	been	suggested	 that	such	effects	on	
host	defence	account	for	the	higher	incidence	of	URS	among	highly	
trained	 athletes,	 leading	 to	 absence	 from	 training	 and	 impaired	
performance.	 While	 it	 is	 certainly	 true	 that	 URS	 are	 commonly	
reported	in	athletes,	an	infectious	cause	of	these	symptoms	has	not	
always	been	confirmed.	There	are	various	training,	behavioral	and	
nutritional	strategies	that	can	help	to	minimise	URS	risk	and	these	
should	become	part	of	the	athlete’s	normal	routine.
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•	 When	training	sessions	are	performed	in	a	fasting	or	low-glycogen	state	and	without	
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of	immune	depression	will	develop,	especially	if	this	is	not	the	first	training	session	
of	the	day.	If	this	train-low	(glycogen)	concept	is	to	be	applied	to	maximize	training	
adaptation	it	should	not	be	done	for	more	than	a	few	days/wk	or	immune	function	will	
be	compromised.

•	 Wear	appropriate	outdoor	clothing	in	inclement	weather	and	avoid	getting	cold	and	wet	
after	exercise.	

•	 Get	adequate	sleep	(at	least	7	h/night	is	recommended).	Missing	a	single	night	of	
sleep	has	little	effect	on	immune	function	at	rest	or	after	exercise	but	URS	episodes	
are	more	prevalent	in	those	who	regularly	experience	low	sleep	quantity	(<7	h/night)	
and	poor	sleep	quality	(frequent	awakenings).	Consider	monitoring	sleep	quantity	and	
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to	find	ways	to	reduce	stress	and	adopt	suitable	coping	behaviors.	

•	 Ensure	adequate	dietary	energy,	protein	and	essential	micronutrient	intake.	This	is	
particularly	important	during	intense	training	periods.

•	 Vitamin	D	plays	an	important	role	in	up-regulating	immunity	and	this	is	a	concern	as	
vitamin	D	insufficiency	is	common	in	athletes,	especially	if	exposure	to	natural	sunlight	
is	limited	(e.g.,	when	training	in	the	winter	months	or	when	training	mostly	indoors).	A	
vitamin	D

3
	supplement	(5,000	IU/day)	may	be	beneficial	to	optimize	immune	function.

•	 Avoid	crash	dieting	and	rapid	weight	loss.	Care	should	be	taken	to	ensure	adequate	
protein	(and	micronutrient)	intakes	during	periods	of	intentional	weight	loss,	as	athletes	
undergoing	weight	reduction	are	likely	to	be	more	infection	prone.	In	general,	a	broad-
range	multivitamin/mineral	supplement	is	the	best	choice	to	support	a	restricted	food	
intake,	and	this	may	also	be	suitable	for	the	travelling	athlete	in	situations	where	food	
choices	and	quality	may	be	limited.

•	 Eat	several	different	fruits	daily	at	least	5	times/wk	as	regular	fruit	intake	is	associated	
with	a	lower	incidence	of	the	common	cold.

•	 Ensure	adequate	CHO	intake	before	and	during	strenuous	prolonged	exercise	in	order	
to	limit	the	extent	and	severity	of	exercise-induced	immune	depression.	The	use	of	a	
high-CHO	diet	and	CHO	ingestion	(about	30-60	g/h)	during	prolonged	workouts	lowers	
circulating	stress	hormone	and	anti-inflammatory	cytokine	responses,	and	delays	the	
appearance	of	symptoms	of	overreaching	during	intensive	training	periods.	

•	 The	consumption	of	beverages	during	exercise	not	only	helps	prevent	dehydration	
(which	is	associated	with	an	increased	stress	hormone	response),	but	also	helps	
to	maintain	saliva	flow	rate	during	exercise.	Saliva	contains	several	proteins	with	
antimicrobial	properties	including	immunoglobulin	A,	lysozyme	and	α-amylase.	Saliva	
secretion	usually	falls	during	exercise	but	regular	fluid	intake	during	exercise	can	
prevent	this.

•	 The	efficacy	of	most	so-called	dietary	immunostimulants	has	not	been	confirmed.	
However,	there	is	limited	evidence	that	some	flavonoids	(e.g.,	quercetin)	or	flavonoid-
containing	beverages	(e.g.,	non-alcoholic	beer,	green	tea)	and	Lactobacillus	probiotics	
(daily	doses	of	~1010	live	bacteria)	can	reduce	URS	incidence	in	highly	physically	
active	people.	Another	potential	benefit	of	probiotics	could	be	a	reduced	risk	of	
gastrointestinal	infections	–	a	particular	concern	when	travelling	abroad.

•	 High	daily	doses	(up	to	1,000	mg)	of	vitamin	C	are	not	generally	justified	but	individuals	
engaged	in	intensive	training	and/or	cold	environments	may	gain	some	benefit	for	
preventing	URS.
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