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Introduction
“Only	I	can	change	my	life.	No	one	can	do	it	for	me.”

—	CAROL	BURNETT

Whether	you	are	just	starting	to	think	about	having	a	baby,	find	yourself	on	the
long	road	of	fertility	treatments	and	failed	IVF	cycles,	or	have	suffered	multiple
miscarriages,	 it	 is	 critically	 important	 to	 provide	 your	 eggs	 with	 the	 specific
nutrients	 needed	 to	 support	 embryo	 development	 and	 to	 avoid	 the	 toxins	 that
cause	 the	most	 harm.	 This	 book	will	 explain	 the	 simple	 things	 you	 can	 do	 to
have	 the	best	possible	chance	of	getting	pregnant	and	bringing	home	a	healthy
baby.	And	it	starts	with	the	egg.
The	conventional	 thinking	 is	 that	women	are	born	with	all	 the	eggs	 they	will

ever	 have	 and	 that	 the	 quality	 of	 those	 eggs	declines	 drastically	with	 age.	But
this	is	not	the	whole	story.	Most	of	our	lives,	our	eggs	are	in	a	state	of	suspended
animation	as	immature	cells,	but	in	the	three	to	four	months	before	ovulation,	an
egg	 must	 undergo	 a	 major	 transformation.	 It	 grows	 dramatically	 in	 size	 and
starts	producing	much	more	energy.	The	egg	must	then	execute	a	precise	process
of	 separating	and	ejecting	copies	of	 chromosomes.	 If	 this	process	goes	wrong,
and	 it	 often	 does,	 the	 egg	 will	 have	 chromosomal	 abnormalities.	 These
chromosomal	 abnormalities	 are	 the	 single	 most	 important	 cause	 of	 early
miscarriages	and	failed	IVF	cycles	as	well	as	the	reason	it	takes	older	women	so
much	longer	to	conceive.
Many	women	are	told	there	is	little	they	can	do	to	improve	egg	quality,	but	the

latest	research	defies	that	old	assumption.	The	growth	phase	before	ovulation	is
a	critical	time	during	which	many	things	can	happen	that	affect	the	quality	of	the
egg,	both	positively	and	negatively.	These	include	harmful	effects	from	exposure
to	 toxins	 such	as	BPA	and	phthalates	 as	well	 as	protective	 effects	 from	added
antioxidants	 and	 other	 nutrients.	 As	 a	 result,	 there	 is	 a	 brief	 window	 of
opportunity	in	which	you	can	make	a	difference	to	your	egg	quality.



This	book	will	be	your	guide	to	specific	strategies	that	are	supported	by	strong
scientific	research.	Importantly,	the	advice	in	this	book	is	not	based	on	isolated
animal	studies	that	provide	enticing	hints	as	to	the	causes	and	solutions	for	poor
egg	 quality.	 Individual	 studies,	 and	 particularly	 animal	 or	 test-tube	 studies,
provide	 only	 limited	 evidence	 and	must	 be	 taken	with	 a	 grain	 of	 salt.	 Instead,
this	 book	 is	 based	 on	 a	 comprehensive	 analysis	 of	 a	 large	 body	 of	 medical
research	involving	studies	that	have	been	confirmed	by	multiple	groups	and	that
involve	real	patients.
If	you	are	currently	being	treated	by	a	fertility	specialist,	you	may	have	already

received	advice	about	supplements	that	can	improve	egg	quality.	The	advice	of
some	doctors	will	be	more	up-to-date	and	supported	by	scientific	research	than
that	of	others.	My	goal	 in	writing	 this	book	 is	 to	provide	a	 tool	 for	 thoroughly
understanding	 what	 helps	 and	 why,	 so	 you	 can	 make	 your	 own	 informed
decisions.
But	first,	the	story	of	how	I	became	obsessed	with	the	science	of	egg	quality.

My	mission	 started	 with	 the	 same	 fears	 and	 anxieties	 faced	 by	many	 women
struggling	with	infertility.	I	was	about	to	begin	an	IVF	cycle	and	could	not	help
worrying,	 Is	 this	going	 to	work?	Will	we	get	 enough	eggs?	Will	 they	produce
any	embryos	that	are	good	enough	to	transfer	and	lead	to	a	pregnancy?
In	any	IVF	cycle,	there	are	so	many	opportunities	for	things	to	go	wrong	and	so

much	at	stake.	In	our	IVF	cycle,	there	was	also	another	person	counting	on	me	to
produce	enough	eggs:	our	gestational	carrier	(or	“surrogate”).	If	this	cycle	failed,
not	only	would	I	have	to	repeat	all	the	injections	and	doctors’	appointments,	but
so	would	she.
I	 had	 started	 the	 process	with	 so	much	 confidence,	 thinking	 that	 since	 I	was

under	 30,	 conceiving	 through	 IVF	 would	 be	 easy.	 But	 then	 the	 unexpected
happened.	 I	 was	 diagnosed	 with	 diminished	 ovarian	 reserve	 and	 told	 by	 our
fertility	 specialist	 that	 the	most	 aggressive	 drug	 protocol	would	 be	 required	 to
help	us	 conceive.	 If	 they	were	 able	 to	 retrieve	only	 a	 few	eggs,	our	 chance	of
having	an	embryo	to	transfer	was	not	good.	I	asked	our	fertility	specialist	if	there
were	any	particular	supplements	I	should	 take	 that	could	 improve	our	chances,
but	there	were	no	clear	answers.	So	I	put	my	training	in	molecular	biology	and
biochemistry	to	work.	I	embarked	on	a	mission	to	find	out	for	myself	what	the



scientific	research	showed.
In	 the	 process	 of	 earning	 my	 molecular	 biology	 degree,	 I	 had	 studied

mechanisms	 of	 DNA	 damage	 and	 repair,	 the	 detailed	 process	 of	 energy
production	inside	cells,	and	how	both	processes	relate	to	antioxidants.	I	had	also
studied	 the	 complex	 system	 in	which	 chromosomes	 in	 an	 egg	 are	 recombined
and	 then	 mechanically	 separated	 before	 and	 after	 fertilization.	 As	 I	 delved
deeper	into	the	scientific	papers	addressing	egg	quality,	all	the	pieces	that	I	had
learned	 about	 years	 earlier	 started	 to	 fit	 together	 with	 groundbreaking	 recent
studies	to	form	a	picture	of	the	various	causes	of	chromosomal	abnormalities	in
eggs	and	the	influence	of	external	factors.	In	short,	the	research	revealed	a	quiet
revolution	in	the	way	we	think	about	egg	quality.
I	started	putting	into	practice	everything	I	had	learned.	I	improved	my	diet	by

cutting	 out	 refined	 carbohydrates	 (to	 lower	 insulin,	 which	 is	 shown	 to	 impact
egg	quality),	started	taking	a	small	handful	of	daily	supplements,	and	took	extra
steps	 to	 limit	my	 exposure	 to	 household	 toxins,	 such	 as	 replacing	 plastic	with
glass	and	buying	all-natural	cleaning	products.
I	also	decided	to	take	the	hormone	DHEA,	which,	as	I	will	explain	later	in	this

book,	 has	 been	 the	 subject	 of	 heated	 debate	 in	 the	 IVF	world	 in	 the	 past	 five
years.	During	 those	months,	 I	started	 thinking	of	myself	as	“pre-pregnant”	and
protected	my	eggs	the	way	I	would	protect	a	growing	baby	if	I	were	pregnant.	I
found	 it	 reassuring	 that	even	 if	 this	particular	 IVF	cycle	 failed,	 I	could	at	 least
take	comfort	in	the	knowledge	that	I	had	done	absolutely	everything	I	could	to
make	healthy	embryos.
That	 said,	 I	 was	 not	 expecting	 any	 miracles.	 I	 still	 suspected	 that	 with	 a

diminished	 reserve	 of	 eggs,	 I	 had	 an	 uphill	 battle.	 I	 had	 seen	 the	 statistics
showing	 IVF	 success	 rates	 in	 relation	 to	 ovarian	 reserve,	 and	 they	 were	 not
grounds	for	optimism.
A	couple	of	months	after	beginning	my	quest	for	egg	quality,	my	husband	and

I	went	back	to	the	fertility	clinic	for	a	routine	check	of	my	ovaries	before	starting
the	 IVF	 stimulation	 medication.	We	 were	 shocked	 to	 witness	 how	much	 had
changed.	Instead	of	a	couple	of	follicles	(the	small	structures	in	which	a	single
egg	matures)	in	each	ovary,	the	ultrasound	showed	that	I	probably	had	about	20
eggs	maturing.	This	number	was	perfectly	normal,	 and	 I	 felt	 the	weight	of	 the



words	 “diminished	 ovarian	 reserve”	 lifting	 from	my	 shoulders.	 Our	 odds	 had
suddenly	become	a	lot	better.
Nevertheless,	 I	 remained	nervous.	The	weeks	passed,	and	each	day	became	a

routine	of	injections,	pills,	ultrasounds,	and	blood	tests.	The	tests	gave	us	every
reason	 to	 expect	 a	good	outcome,	but	 as	our	doctor	 explained,	 there	 are	never
any	guarantees	in	an	IVF	cycle	because	so	much	can	go	wrong.	Every	morning
and	 evening	 when	 I	 took	 out	 my	 boxes	 of	 syringes,	 needles,	 and	 vials	 of
expensive	 fertility	 drugs,	 preparing	 to	 give	 myself	 several	 injections,	 I	 felt	 a
twinge	of	anxiety,	knowing	this	could	all	be	for	nothing.
On	the	day	of	the	egg	retrieval,	I	woke	up	after	the	procedure	to	discover	that

they	had	 retrieved	22	eggs,	and	all	were	mature.	Even	 through	 the	haze	of	 the
anesthetic,	this	news	brought	huge	relief.	I	tried	not	to	get	too	excited,	knowing
there	were	still	quite	a	few	hurdles	to	go,	but	suddenly	we	were	faced	with	the
very	real	prospect	that	this	cycle	could	actually	work.
At	this	point,	I	knew	it	was	a	numbers	game.	In	a	typical	IVF	cycle	where	20

eggs	 are	 retrieved,	 approximately	 15	 will	 fertilize.	 Of	 those	 embryos,	 only	 a
third	are	likely	to	make	it	to	5-day-old	embryos	ready	to	be	transferred	into	the
uterus.	We	planned	to	do	a	single	embryo	transfer,	so	we	needed	just	one	good-
quality	 embryo	 that	 made	 it	 to	 this	 critical	 5-day-old	 “blastocyst”	 stage.	 But
knowing	that	a	huge	proportion	of	embryo	transfers	fail	and	that	we	might	need
to	do	a	second	or	third	round	of	embryo	transfer	to	become	pregnant,	the	more
embryos	we	could	get,	the	better.
Later	that	day	as	we	waited	to	find	out	how	many	eggs	had	fertilized,	the	clinic

called.	Out	of	22	eggs,	19	had	fertilized.	There	was	now	a	very	good	chance	that
a	few	embryos	would	make	it	to	the	blastocyst	stage,	although	many	couples	in
the	 same	 position	 are	 not	 so	 lucky.	 Five	 days	 later,	 we	 were	 in	 for	 another
surprise.	 Every	 single	 one	 of	 our	 embryos	 had	 survived	 to	 become	 a	 good-
quality	blastocyst.	This	 result	was	 simply	unheard	of.	 In	 fact,	 even	 though	our
clinic	had	treated	thousands	of	patients	and	had	one	of	the	highest	success	rates
in	 the	United	 States,	we	 had	 easily	 set	 a	 new	 clinic	 record	 for	 the	 number	 of
good-quality	blastocysts	from	a	single	cycle.
On	 the	 sixth	 day	 after	 the	 egg	 retrieval,	 we	 transferred	 one	 perfect-looking

embryo	 and	 began	 the	 notoriously	 difficult	 two-week	 wait	 to	 find	 out	 if	 our



surrogate	 was	 pregnant.	 What	 happened	 next	 was	 what	 we	 all	 wish	 for:	 a
positive	pregnancy	test.	 It	 is	 impossible	 to	know	if	 the	same	result	would	have
happened	 without	 my	 mission	 to	 improve	 my	 egg	 quality,	 but	 the	 scientific
research	 shows	 that	 egg	 quality	 is	 the	 single	 most	 important	 factor	 in
determining	whether	an	egg	will	 fertilize	and	survive	to	 the	blastocyst	stage.	It
also	 determines	whether	 an	 embryo	 is	 capable	 of	 implanting	 and	 leading	 to	 a
viable	pregnancy.
As	I	told	this	story	to	my	female	friends,	the	reaction	was	the	same	regardless

of	the	life	stage	they	were	in.	Everyone	wanted	to	know	what	they	could	do	to
improve	 their	own	chances.	 I	 found	myself	wanting	 to	delve	 into	 the	scientific
research	again.	It	is	one	thing	to	make	a	determination	for	myself	on	whether	the
research	shows	that	a	particular	supplement	is	safe	and	worthwhile,	but	if	I	was
going	to	share	my	knowledge	with	other	women	who	were	trying	to	get	pregnant
or	who	had	suffered	multiple	miscarriages,	I	had	a	much	greater	responsibility	to
get	it	right.	And	so	I	began	an	even	more	exhaustive	search	and	analysis	of	the
latest	research	relating	to	egg	quality.
I	carefully	analyzed	hundreds	of	scientific	papers	investigating	specific	effects

of	toxins	and	nutrients	on	biological	processes,	identifying	influences	on	fertility
and	 miscarriage	 rates	 in	 large,	 population-based	 studies,	 and	 uncovering	 the
factors	that	influence	success	rates	in	IVF.	(You	can	find	these	scientific	papers
listed	 in	 the	 references	 section,	 along	with	 information	on	how	 to	access	 them
online.)	 This	 comprehensive	 research	 was	 an	 undertaking	 most	 fertility
specialists	are	simply	too	busy	to	do,	and,	unsurprisingly,	many	doctors	are	not
up-to-date	on	recent	findings.
I	quickly	learned	that	the	standard	advice	of	IVF	clinics	and	fertility	books	is

simply	not	keeping	pace	with	research.	As	just	one	example,	you	would	be	hard-
pressed	to	find	a	doctor	who	is	knowledgeable	about	the	latest	research	showing
that	 BPA,	 a	 toxin	 commonly	 found	 in	 plastic	 food-storage	 containers,	 has	 a
significant	negative	effect	on	fertility	and	IVF	success	rates.
Part	of	the	problem	is	that	much	of	the	research	is	so	recent,	such	as	the	studies

published	 in	 2012	 by	 researchers	 at	 the	Harvard	 School	 of	 Public	Health	 that
found	that	women	with	higher	BPA	levels	in	their	bloodstream	produced	fewer
eggs	and	embryos	in	an	IVF	cycle,	and	their	embryos	were	less	likely	to	implant



and	 lead	 to	 a	 pregnancy.1	 The	 large	 body	 of	 research	 on	 BPA	 provides	 a
powerful	 reason	 to	 do	 what	 you	 can	 to	 limit	 your	 exposure	 —	 but	 you	 are
unlikely	to	find	out	about	BPA	from	your	doctor.
This	is	not	to	suggest	that	all	IVF	clinics	are	behind	the	times	when	it	comes	to

research	on	supplements	and	egg	quality.	Some	do	stay	abreast	of	 the	research
and	recommend	a	cocktail	of	supplements	that	closely	aligns	with	the	advice	in
this	 book	 (at	 time	 of	 writing,	 Colorado	 Center	 for	 Reproductive	 Medicine
[CCRM],	for	example).	But	these	clinics	generally	do	not	explain	the	fascinating
story	 of	 how	 each	 supplement	 is	 thought	 to	 work	 and	 cannot	 reach	 patients
outside	 the	 IVF	 context.	 They	 also	 fail	 to	mention	 all	 the	 important	measures
you	can	take	other	than	supplements.
Many	women	 preparing	 for	 IVF	 are	 aware	 that	 they	may	 not	 be	 getting	 the

most	up-to-date	advice	about	what	supplements	can	improve	their	chances,	and
so	turn	to	the	Internet	for	information.	This	path	often	leads	to	supplements	that
are	not	supported	by	any	scientific	research	or	that	may	actually	be	harmful	for
fertility,	 such	 as	 royal	 jelly	 and	 L-arginine.	 This	 book	 not	 only	 discusses	 the
measures	 that	may	 help	 but	 also	 debunks	myths	 about	 some	 supplements	 that
may	do	more	harm	than	good.
For	 women	 trying	 to	 conceive	 naturally	 instead	 of	 through	 IVF,	 relying	 on

Internet	 research	 to	 figure	 out	 which	 supplements	 to	 take	 can	 be	 particularly
problematic	because	egg	quality	is	not	the	only	issue	to	consider.
As	 just	 one	 example,	 research	 has	 clearly	 demonstrated	 that	 melatonin

supplements	 improve	 egg	 quality	 and	 are	 thus	 often	 recommended	 for	women
undergoing	IVF.	But	the	problem	is	that	taking	melatonin	supplements	long	term
could	potentially	disrupt	ovulation.	This	means	that	melatonin	is	only	helpful	in
the	IVF	context,	where	natural	regulation	of	ovulation	 is	 less	 important.	 If	you
are	trying	to	conceive	naturally,	disrupted	ovulation	is	a	significant	problem,	and
taking	melatonin	could	actually	make	it	more	difficult	to	get	pregnant.	Trawling
the	Internet	for	ideas	on	what	to	take	for	fertility	is	likely	to	miss	these	nuances
and	cause	trouble	for	many	women.
The	 supplement	 DHEA	 provides	 another	 example	 of	 some	 of	 the	 problems

with	the	standard	advice	of	many	IVF	clinics.	If	you	have	been	diagnosed	with
diminished	ovarian	reserve	and	are	preparing	for	IVF,	whether	or	not	you	will	be



advised	 to	 take	 DHEA	 depends	 more	 on	 which	 IVF	 clinic	 you	 happen	 to	 be
attending	 rather	 than	any	 logical	basis.	Many	clinics	also	 leave	 the	decision	of
whether	 to	 take	 DHEA	 up	 to	 the	 individual	 patient,	 without	 providing	 any
detailed	 information	 about	 the	 strength	 of	 the	 clinical	 evidence.	 We	 deserve
better	and	have	a	right	to	make	truly	informed	decisions.
Seeing	the	immense	gap	between	the	research	and	conventional	fertility	advice,

I	 felt	 compelled	 to	 help	 by	 distilling	 the	 clinical	 research	 into	 concrete,
comprehensible	 information.	 As	 I	 became	 more	 convinced	 of	 the	 impact	 of
external	factors	on	egg	quality	and	how	important	egg	quality	is	to	the	chance	of
conceiving,	 whether	 naturally	 or	 through	 IVF,	 I	 felt	 an	 urgent	 need	 to	 help
educate	other	women	struggling	with	infertility.	And	so	this	book	was	born.
Seeing	our	growing	baby	on	the	12-week	ultrasound	and	hearing	the	heart	beat

were	moments	of	such	pure	joy	that	I	wanted	the	same	for	everyone	else	going
through	the	process	of	fertility	treatment	or	planning	to	have	a	baby.	Of	course,
in	 the	 world	 of	 infertility	 there	 are	 never	 any	 promises.	 No	 one	 can	 offer	 a
guaranteed	way	to	get	pregnant	because	there	are	so	many	variables	and	unique
challenges,	particularly	if	you	are	trying	to	conceive	after	the	age	of	35.	But	this
book	offers	a	plan	to	improve	your	odds	and,	in	doing	so,	improve	your	overall
health	and	prepare	your	body	for	a	healthy	pregnancy.



How	to	Use	This	Book
If	You	Are	Just	Starting	Out
If	 you	 have	 just	 begun	 trying	 to	 get	 pregnant	 and	 have	 no	 reason	 to	 expect

fertility	 challenges,	 you	will	 likely	 not	 need	 to	 adopt	 every	 suggestion	 in	 this
book	to	become	pregnant.	By	focusing	on	the	recommendations	in	the	basic	plan
(summarized	at	 the	 end	of	 the	book)	 and	making	 simple	changes,	you	may	be
able	 to	 get	 pregnant	 faster	 and	 reduce	 the	 risk	 of	miscarriage.	This	 is	 because
even	young,	healthy	women	have	a	significant	proportion	of	abnormal	eggs.	 If
the	eggs	you	happen	to	ovulate	for	a	few	months	in	a	row	are	affected,	this	will
increase	 the	 time	 it	 takes	 you	 to	 conceive	 and	 put	 you	 at	 risk	 of	 losing	 a
pregnancy.	 The	 recommendations	 in	 this	 book	 are	 also	 beneficial	 for	 your
overall	 health	 and	 the	 health	 of	 your	 future	 baby,	 particularly	 the	 chapters	 on
avoiding	specific	toxins	that	have	been	shown	to	harm	fetal	development.

If	You	Are	Having	Difficulty	Conceiving
If	you	have	been	trying	to	conceive	for	more	than	12	months,	or	for	more	than

6	 months	 and	 you	 are	 over	 the	 age	 of	 35,	 it	 is	 a	 good	 idea	 to	 see	 a	 fertility
specialist	to	find	out	whether	there	is	a	specific	medical	cause	of	infertility	that
can	 be	 addressed.	 For	 many,	 consulting	 a	 fertility	 specialist	 will	 uncover
physical	 barriers	 to	 getting	 pregnant,	 such	 as	 scar	 tissue	 or	 blocked	 fallopian
tubes,	or	will	reveal	hormonal	problems	affecting	ovulation	or	implantation.
A	specific	treatment	may	be	available,	or	your	doctor	may	recommend	IVF	to

sidestep	the	underlying	cause	of	your	infertility.	Either	way,	it	remains	important
to	 take	 steps	 to	 improve	 your	 egg	 quality	 in	 concert	 with	 other	 specific
treatments	because	egg	quality	can	impact	your	chance	of	success,	even	if	 it	 is
not	the	primary	cause	of	your	infertility.
If	 you	 fall	 into	 this	 category,	 with	 a	 specifically	 diagnosed	 physical	 or

hormonal	 fertility	 challenge,	 you	 should	 follow	 the	 advice	 in	 the	 intermediate
plan,	which	 includes	additional	measures	 that	will	have	 further	benefit	 for	egg
quality	and	that	address	ovulation	problems.	The	plan	will	be	slightly	modified	if
you	have	been	diagnosed	with	polycystic	ovary	syndrome	(PCOS).
PCOS	is	the	most	common	ovulatory	infertility	condition.	It	has	a	side	effect	of

reducing	 egg	 quality	 in	 a	 specific	 way.	 If	 you	 have	 PCOS,	 it	 is	 important	 to



adopt	the	advice	in	the	intermediate	plan	in	addition	to	the	specific	dietary	and
supplement	recommendations	that	will	counteract	the	negative	impact	of	PCOS
on	egg	quality.	Specific	 supplements	 such	 as	myo-inositol	 have	been	 found	 to
have	 a	 significant	 benefit	 for	 women	 with	 PCOS	 because	 they	 rebalance
hormones	 and	 blood	 sugar,	 addressing	 the	 cause	 of	 poor	 egg	 quality	 and
restoring	ovulation.
If,	 however,	 you	 have	 received	 the	 catch-all	 diagnosis	 of	 “unexplained

infertility”	or	“age-related	infertility,”	you	have	the	most	work	to	do	to	improve
your	 egg	 quality,	 and	 the	most	 to	 gain.	 I	 recommend	 following	 the	 advanced
plan,	which	 incorporates	 additional	 supplements	 and	 other	measures	 that	 have
been	 studied	 in	women	who	have	had	numerous	 failed	 IVF	cycles.	Because	 it
takes	about	three	months	for	an	egg	to	mature,	it	is	important	to	start	this	plan	as
soon	as	possible.
Typically,	 women	 diagnosed	 with	 “unexplained	 infertility”	 or	 “age-related

infertility”	 are	 advised	 by	 fertility	 clinics	 to	 pursue	 an	 escalating	 program	 of
assisted	reproduction	techniques,	starting	with	medications,	 then	progressing	to
intrauterine	 insemination	 (IUI)	 and,	ultimately,	 to	 IVF.	These	 techniques	often
succeed,	 but	 they	 do	 so	 by	 circumventing,	 rather	 than	 addressing,	 the	 real
problem,	and	there	are	often	many	failed	attempts	along	the	way.
As	 the	 next	 chapter	 explains,	 the	 rapid	 decline	 in	 fertility	 that	 begins	 in	 the

mid-30s	is	 largely	a	product	of	declining	egg	quality,	and	this	often	becomes	a
limiting	 factor	 to	 becoming	 pregnant,	 even	 with	 the	 assistance	 of	 IVF.	 The
success	rates	in	IVF	cycles	are	very	much	dependent	on	age.2	Unless	donor	eggs
are	used,	IVF	can	only	do	so	much.
If	 your	 infertility	 is	 either	 unexplained	 or	 has	 been	 put	 down	 to	 age,	 or	 you

have	had	failed	IVF	cycles,	improving	your	egg	quality	should	be	your	primary
focus	 in	 trying	 to	 conceive.	 Research	 shows	 that	 only	 good-quality	 eggs	 are
likely	 to	 become	 good-quality	 embryos	 that	 can	 survive	 the	 critical	 first	week
and	successfully	implant	to	result	in	a	pregnancy.	Whether	you	choose	to	pursue
IVF	or	continue	trying	to	conceive	naturally,	it	is	critical	that	you	maximize	the
proportion	of	eggs	 that	are	of	good	quality	and	have	 the	potential	 to	become	a
healthy	baby.



Recurrent	Miscarriage
Improving	 egg	 quality	 could	 also	 play	 an	 important	 role	 in	 preventing	 some

types	of	miscarriages.	 If	you	have	had	more	 than	one	miscarriage,	your	doctor
probably	recommended	a	full	screening	to	determine	the	possible	cause.	If	you
have	not	yet	had	this	screening	done,	you	should	insist	on	it.	Many	women	who
have	lost	multiple	pregnancies	have	blood-clotting	or	immune	disorders	that	can
be	 treated	 with	 medication.	 Another	 common	 cause	 is	 an	 underactive	 thyroid
gland.3	By	finding	out	 if	you	have	one	of	 these	medical	causes	of	miscarriage,
which	 explain	 about	 a	 quarter	 of	miscarriages,	 you	may	 be	 able	 to	 reduce	 the
chance	 of	 it	 happening	 again.	 For	 example,	 in	 women	 who	 have	 antibodies
attacking	 their	 thyroid	 (known	 as	 Hashimoto’s	 thyroiditis),	 treatment	 with	 an
added	thyroid	hormone	called	levothyroxin	reduces	the	miscarriage	rate	by	more
than	50%.4

If	testing	rules	out	clotting,	immune,	or	thyroid	problems	as	the	cause	of	your
pregnancy	losses,	the	most	likely	culprit	is	egg	quality.	This	is	because	a	poor-
quality	 egg	with	 chromosomal	 abnormalities	will	 develop	 into	 an	 embryo	 and
then	fetus	with	chromosomal	abnormalities	and	very	 little	chance	of	surviving.
Chromosomal	 abnormalities	 are	 in	 fact	 the	 most	 common	 cause	 of	 early
miscarriage,	accounting	for	40–50%	of	miscarriages.5

As	the	next	chapter	explains,	these	chromosomal	abnormalities	almost	always
originate	in	the	egg	and	become	even	more	frequent	with	age.6	In	this	book,	you
will	 learn	how	chromosomal	abnormalities	often	occur	during	the	last	phase	of
egg	maturation	before	ovulation	 and	what	 you	 can	do	 to	 reduce	 the	 chance	of
your	next	pregnancy	being	affected.
If	 you	 have	 had	 two	 or	 more	 miscarriages	 and	 your	 doctor	 cannot	 find	 a

medical	 cause,	 or	 you	 know	 that	 chromosomal	 abnormalities	 affected	 your
previous	pregnancies	(such	as	Down	syndrome	or	another	“trisomy”),	you	may
want	 to	 consider	 following	 the	advanced	plan	 for	 at	 least	 three	months	before
trying	to	conceive	again.

What	About	the	Sperm?
While	 the	 focus	of	 this	book	 is	egg	quality,	many	of	 the	same	external	 factors
impact	sperm	in	a	similar	way,	as	discussed	in	Chapter	12.	Although	often	not	as



critical	as	egg	quality,	sperm	quality	can	in	some	cases	have	a	significant	effect
on	your	likelihood	of	conceiving,	and	it	is	time	to	rethink	the	assumption	that	the
father’s	age	and	lifestyle	factors	are	irrelevant.	If	you	know	or	suspect	that	male
factor	 infertility	 is	 part	 of	 your	 challenge	 in	 conceiving,	 it	will	 be	 particularly
valuable	 to	 apply	 the	 recommendations	 in	 Chapter	 12,	 which	 explains	 the
specific	 nutrients	 that	 affect	 sperm	 quality.	 Even	 if	 you	 have	 no	 cause	 for
concern	 about	 sperm	 quality,	 you	 will	 learn	 why	 it	 is	 important	 for	 all	 men
trying	to	conceive	to	take	a	daily	multivitamin	to	increase	the	chance	of	success.



Conclusion
Whether	you	are	trying	to	conceive	naturally,	pursuing	IVF,	or	trying	again	after
a	pregnancy	loss,	it	is	imperative	that	you	do	what	you	can	to	improve	your	egg
quality.	It	takes	approximately	three	months	for	an	immature	egg	to	develop	into
a	 mature	 egg	 ready	 for	 ovulation,	 and	 this	 is	 the	 crucial	 window	 of	 time	 for
preserving	egg	quality.	In	subsequent	chapters,	you	will	learn	the	most	important
things	you	can	do,	but	to	understand	how	these	lifestyle	factors	can	improve	egg
quality,	 it	 is	 necessary	 to	 first	 understand	 what	 egg	 quality	 means	 and	 how
chromosomal	abnormalities	occur.	That	is	the	subject	of	Chapter	1.

	



	

Chapter	1



Understanding	Egg	Quality
“When	you	know	better	you	do	better.”

—	MAYA	ANGELOU

The	decline	in	fertility	as	we	age	is	almost	entirely	a	result	of	the	decline	in	egg
quantity	and	quality.	We	know	 this	because	older	women	who	use	donor	eggs
have	 pregnancy	 rates	 similar	 to	 younger	 women.	 But	 what	 does	 egg	 quality
mean?	Broadly,	it	describes	the	potential	of	an	egg	to	become	a	viable	pregnancy
after	fertilization.	And	this	is	no	trivial	matter	—	the	vast	majority	of	fertilized
eggs	simply	do	not	have	what	it	takes.



Egg	Quality	Is	Everything
For	any	embryo,	the	first	few	weeks	after	fertilization	represent	a	major	hurdle,
and	many	embryos	stop	developing	at	some	point	during	this	time.	In	fact,	most
naturally	 conceived	 embryos	 are	 lost	 before	 a	 woman	 even	 knows	 she	 is
pregnant.1	Only	about	a	third	of	fertilized	embryos	actually	survive	to	become	a
baby.2	The	odds	may	be	even	worse	 in	 the	IVF	context,	where	many	fertilized
eggs	 are	 unable	 to	 progress	 to	 the	 five-day	 embryo	 stage	 (known	 as	 the
“blastocyst”	stage),	and	those	that	do	make	it	to	this	stage	and	are	transferred	to
the	uterus	often	do	not	successfully	implant,	resulting	in	a	failed	IVF	cycle.
The	 fact	 that	most	 fertilized	eggs	never	become	a	 successful	pregnancy	 is	an

issue	that	receives	very	little	attention	because	there	is	a	common	misconception
that	 getting	 an	 egg	 fertilized	 is	 the	 real	 challenge	 in	 conceiving.	Most	 natural
fertility	advice	therefore	focuses	on	ovulation	and	timing	to	achieve	fertilization.
This	 approach	 misses	 the	 mark	 because	 the	 potential	 of	 a	 fertilized	 egg	 to
continue	developing	is	often	a	much	bigger	issue.	In	reality,	egg	quality	plays	a
critical	 role	 in	 how	 long	 it	 takes	 to	 become	 pregnant,	 whether	 naturally	 or
through	IVF,	and	the	secret	is	in	the	egg’s	DNA.
Although	an	embryo’s	potential	to	develop	into	a	pregnancy	depends	on	many

factors,	by	far	the	most	important	is	having	the	correct	number	of	copies	of	each
chromosome.	 Chromosomal	 abnormalities	 in	 eggs	 have	 a	 profound	 impact	 on
fertility	 because	 at	 every	 stage	 of	 development	 from	 fertilization	 onward,	 an
embryo	formed	from	a	chromosomally	abnormal	egg	has	much	less	potential	to
continue	 developing.3	 This	may	manifest	 as	 an	 inability	 to	 get	 pregnant	 or	 as
early	 miscarriage.	 For	 many	 women,	 chromosomal	 abnormalities	 in	 eggs
become	the	greatest	obstacle	to	conceiving	and	carrying	to	term.
It	comes	as	no	surprise	that	poor	egg	quality	is	significantly	more	common	in

women	who	 have	 had	 a	 difficult	 time	 conceiving.	High	 rates	 of	 chromosomal
abnormalities	 are	 seen	 in	 eggs	 of	 women	 who	 have	 a	 history	 of	 multiple
miscarriages,	women	who	have	had	repeated	IVF	cycles	in	which	embryos	were
transferred	 but	 no	 pregnancy	 occurred	 (so-called	 “repeated	 implantation
failure”),	 and	 women	 with	 polycystic	 ovary	 syndrome.	 For	 example,	 the
proportion	 of	 abnormal	 embryos	 in	 women	 with	 a	 history	 of	 repeated



implantation	failures	in	IVF	cycles	can	be	up	to	70%.4

Chromosomal	errors	in	eggs	not	only	impact	the	ability	to	get	pregnant	but	are
also	a	major	cause	of	miscarriage.	Miscarriages	are	unfortunately	very	common,
occurring	 in	 about	 10–15%	 of	 recognized	 pregnancies.5	 However	 most
pregnancy	 losses	 are	not	 even	noticed	because	 they	happen	 so	early	—	before
the	 woman	 knows	 she	 is	 pregnant.	 When	 such	 pregnancies	 are	 taken	 into
account,	 up	 to	 70%	 end	 in	miscarriage.6	 Part	 of	 the	 reason	 for	 this	 incredibly
high	 rate	 is	 that	 from	 the	 moment	 of	 conception,	 a	 continuous	 process	 of
selection	against	chromosomally	abnormal	embryos	is	taking	place.
In	fact,	chromosomal	abnormalities	cause	more	miscarriages	than	every	other
known	cause	of	miscarriage	combined.	 In	one	study	 in	Japan	 involving	almost
500	women	with	a	history	of	2	or	more	miscarriages,	41%	of	miscarriages	were
found	to	be	caused	by	a	chromosomal	abnormality	in	the	fetus,	whereas	all	the
other	 known	 causes	 of	 miscarriage	 together	 accounted	 for	 less	 than	 30%	 of
pregnancy	 losses.7	 Other	 studies	 have	 found	 that	 more	 than	 half	 of	 all	 first-
trimester	 miscarriages	 are	 caused	 by	 chromosomal	 abnormalities.8	 It	 is	 also
important	 to	 note	 that	 these	 studies	 were	 investigating	 miscarriages	 from
recognized	 pregnancies	 only,	 and	 the	 rate	 of	 chromosomal	 abnormalities	 is
likely	to	be	much	higher	for	losses	that	occur	in	the	short	time	after	fertilization.9

A	common	reaction	to	this	information	is	that	chromosomal	errors	in	eggs	are
beyond	our	control,	but	recent	scientific	research	is	showing	that	is	not	true.	The
proportion	 of	 eggs	 with	 chromosomal	 abnormalities	 can	 be	 influenced	 by
nutrients	and	lifestyle	factors	you	can	control.	As	will	be	discussed	later	in	this
chapter,	 research	 suggests	 that	 one	 way	 external	 factors	 can	 influence	 egg
quality	is	by	boosting	or	compromising	the	egg’s	potential	to	produce	energy	at
critical	 times	 —	 energy	 that	 provides	 the	 fuel	 for	 proper	 chromosome
processing.
The	best-known	example	of	a	chromosomal	abnormality	originating	in	the	egg

is	Down	syndrome,	which	becomes	much	more	common	as	women	age	and	egg
quality	 declines.	 In	 95%	 of	 cases,	 Down	 syndrome	 is	 caused	 by	 the	 egg
providing	 an	 extra	 copy	 of	 chromosome	 21,	which	 results	 in	 the	 fetus	 having
three	copies	instead	of	the	usual	two.10	For	this	reason,	Down	syndrome	is	also



called	Trisomy	21.
Down	syndrome	 is	 just	one	example	of	a	chromosomal	abnormality,	but	 it	 is

perhaps	the	best	known	because	it	is	one	of	the	few	in	which	the	affected	fetus
can	survive	to	term.	Some	babies	with	Trisomy	13	or	Trisomy	18	(an	extra	copy
of	 chromosome	 13	 or	 18)	 can	 also	 survive	 to	 term,	 but	 with	 life-threatening
medical	problems.	An	extra	copy	of	other	chromosomes	will	prevent	the	embryo
from	 developing	 past	 the	 first	 few	 days	 or	 weeks,	 or	 will	 cause	 an	 early
miscarriage.11	This	 is	why	we	 rarely	hear	about	chromosomal	errors	 involving
extra	copies	of	these	other	chromosomes,	even	though	they	are	very	common.
While	 having	 an	 extra	 copy	 of	 a	 chromosome	 is	 the	 most	 common	 type	 of

chromosomal	 abnormality,	 occasionally	 a	 missing	 chromosome	 or	 more
complex	errors	can	also	occur.
An	egg	with	 the	 incorrect	number	of	chromosomes	 is	called	“aneuploid.”	An

embryo	created	from	one	of	these	aneuploid	eggs	will	also	be	aneuploid	and	will
have	 very	 little	 potential	 to	 successfully	 implant	 in	 the	 uterus.	 Even	 when
aneuploid	embryos	are	able	to	progress	to	a	pregnancy,	the	vast	majority	of	such
pregnancies	end	in	an	early	miscarriage.12

In	women	over	40,	more	than	half	of	eggs	may	be	chromosomally	abnormal.13

In	fact,	by	some	measures,	the	rate	of	abnormalities	in	women	over	40	is	as	high
as	 70–80%.14	 Studying	 chromosomal	 abnormalities	 in	 eggs,	 we	 see	 an
exponential	increase	in	the	fertility	challenge	faced	with	age,	starting	in	the	mid-
to	 late	30s.	But	egg	quality	has	an	 impact	 in	all	age	groups,	and	chromosomal
errors	in	younger	women	are	much	more	common	than	you	might	expect.
Even	in	women	under	35,	up	to	a	quarter	of	eggs	are	aneuploid	on	average.15

This	means	that	if	you	are	a	young,	healthy	woman	without	any	fertility	issues,
there	will	 still	 be	many	 ovulation	 cycles	 in	 which	 you	 have	 little	 potential	 to
conceive.	 If	 the	 egg	 that	 you	 ovulate	 in	 a	 given	 month	 is	 chromosomally
abnormal	and	unable	to	support	a	pregnancy,	using	ovulation	prediction	kits	and
charts	to	achieve	fertilization	with	perfect	timing	will	not	make	any	difference;
you	 will	 probably	 not	 be	 able	 to	 conceive	 until	 the	 next	 cycle	 in	 which	 you
ovulate	a	good	egg.
The	 dramatic	 impact	 of	 chromosomal	 abnormalities	 on	 the	 chance	 of



conceiving	 and	 carrying	 to	 term	 is	 particularly	 apparent	 in	 the	 IVF	 context.	 If
this	factor	is	taken	out	of	the	equation,	the	pregnancy	rates	skyrocket.	We	know
this	from	an	exciting	new	approach	to	IVF	in	which	embryos	are	first	screened
for	 abnormalities	 in	 every	 chromosome,	 and	 only	 the	 normal	 embryos	 are
transferred.
This	 is	very	different	from	the	traditional	measure	of	“embryo	quality”	in	 the

IVF	 context,	which	 is	 based	 on	 the	 growth	 rate	 and	 overall	 appearance	 of	 the
embryo.	 A	 slow-growing	 embryo	 with	 irregular-looking	 cells	 is	 less	 likely	 to
lead	 to	a	pregnancy,	but	 it	has	become	clear	 in	 recent	years	 that	assessment	of
embryo	 quality	 based	 on	 appearance	 or	 “morphology”	 is	 no	 guarantee.	What
matters	much	more	is	screening	for	embryos	that	have	normal	chromosomes.
When	 comprehensive	 chromosome	 screening	 was	 introduced	 for	 poor-

prognosis	patients	at	a	leading	IVF	clinic	in	2010,	the	difference	was	dramatic.
Instead	 of	 the	 usual	 13%	 of	 transferred	 embryos	 successfully	 implanting	 for
patients	41–42	years	old,	selecting	only	chromosomally	normal	embryos	boosted
the	 implantation	 rate	 to	38%.	As	a	 result,	 the	proportion	of	women	 in	 this	age
group	completing	an	IVF	cycle	who	actually	took	home	a	baby	doubled.16

The	 technique	 of	 comprehensive	 chromosome	 screening	 to	 identify	 the	 best
embryos	 was	 pioneered	 at	 the	 Colorado	 Center	 for	 Reproductive	 Medicine
(CCRM)	 by	Dr.	William	Schoolcraft,	 a	 highly	 regarded	 fertility	 specialist	 and
the	author	of	several	studies	showing	the	success	of	this	approach.
Dr.	 Schoolcraft’s	 studies	 include	 many	 examples	 of	 individual	 patients	 who

were	 able	 to	 conceive	only	 after	 chromosomally	normal	 embryos	were	 chosen
for	transfer.17	One	patient	mentioned	in	Dr.	Schoolcraft’s	2009	study	was	a	37-
year-old	who	had	gone	through	6	previous	IVF	cycles	 in	which	the	 transferred
embryos	did	not	 implant.	She	then	began	yet	another	IVF	cycle,	 this	 time	with
chromosomal	screening	on	10	of	her	embryos.	Out	of	those	10	embryos,	7	were
found	 to	 be	 chromosomally	 abnormal.	 If	 screening	 had	 not	 been	 done	 and
embryos	 had	 been	 chosen	 for	 transfer	 by	 appearance	 alone,	 there	would	 have
been	a	high	probability	of	transferring	chromosomally	abnormal	embryos.	Those
embryos	would	most	likely	have	failed	to	implant	or	led	to	a	miscarriage.	Instead
of	 taking	 that	 chance,	 her	 doctors	 transferred	 the	 3	 chromosomally	 normal
embryos,	and	she	became	pregnant	with	twins.



Another	patient	in	Dr.	Schoolcraft’s	study	was	a	33-year-old	woman	who	had
suffered	 six	 miscarriages.	 In	 her	 next	 IVF	 cycle,	 chromosomal	 screening
revealed	that	out	of	11	embryos,	8	had	chromosomal	errors.	Without	screening,
there	was	 a	 good	 chance	 that	 1	 of	 the	 8	 abnormal	 embryos	would	 have	 been
transferred,	 likely	 resulting	 in	 no	 pregnancy	 or	 a	 seventh	miscarriage.	 Instead,
her	doctors	were	able	to	select	2	chromosomally	normal	embryos,	and	she	gave
birth	to	twins.
Sometimes	 chromosomal	 screening	 reveals	 just	 how	heavily	 the	 odds	 can	 be

stacked	 against	 a	 successful	 pregnancy.	 This	 is	 apparent	 in	 Dr.	 Schoolcraft’s
example	of	a	41-year-old	woman	who	was	able	to	conceive	after	chromosomal
screening	identified	the	single	embryo	out	of	8	that	was	chromosomally	normal
and	had	the	potential	for	a	normal,	healthy	pregnancy.
While	chromosomal	screening	represents	a	very	significant	advance,	it	is	not	a

cure-all.	One	of	the	main	problems	is	that	screening	may	show	that	none	of	the
embryos	created	 in	an	IVF	cycle	are	chromosomally	normal.	As	a	 result,	 there
will	be	no	good	embryo	available	to	transfer.	This	happened	to	about	a	third	of
patients	in	one	study,18	demonstrating	that	egg	quality	will	still	remain	a	limiting
factor	to	becoming	pregnant,	even	with	new	screening	methods.
Yet	 chromosomal	 screening	does	hold	great	promise	 and	 shows	 the	dramatic

impact	of	egg	and	embryo	quality	on	pregnancy	rates.	Interestingly,	this	impact
is	not	limited	to	“poor-prognosis	patients.”	A	group	in	Japan	set	out	to	determine
how	much	 they	 could	 improve	 pregnancy	 rates	 in	 IVF	 cycles	 by	 choosing	 to
transfer	only	chromosomally	normal	embryos,	but	this	time	they	were	looking	at
women	under	35	with	a	good	prognosis	and	no	previous	miscarriages.19	 In	 the
control	 group,	 in	 which	 embryos	 were	 chosen	 by	 appearance	 alone,	 41%	 of
patients	became	pregnant	per	IVF	cycle	and	carried	to	at	least	20	weeks.	In	the
group	in	which	embryos	were	chosen	by	chromosomal	screening,	the	pregnancy
rate	 jumped	 to	69%.	The	miscarriage	 rates	were	also	very	different:	9%	 in	 the
control	group	and	just	2.6%	in	the	screened	group.
The	 lesson	 we	 can	 take	 away	 from	 the	 positive	 results	 of	 chromosomal

screening	is	that	having	a	chromosomally	normal	embryo	has	a	huge	impact	on
the	chance	of	a	successful	pregnancy,	no	matter	how	you	are	trying	to	conceive.
Even	 if	 trying	 to	 conceive	 naturally,	 your	 chance	 of	 becoming	 pregnant	 and



carrying	 to	 term	 is	 very	 much	 determined	 by	 your	 egg	 quality.	 Luckily,	 egg
quality	is	not	entirely	predetermined	by	your	age	or	fixed	in	time.	It	can	change.
There	 is,	 in	 fact,	 an	 enormous	 variation	 in	 chromosomal	 abnormality	 rates

between	different	women	of	the	same	age.20	One	35-year-old	may	ovulate	very
few	 chromosomally	 normal	 eggs	 over	 a	 given	 time	 frame,	 while	 another
woman’s	eggs	may	all	be	normal	at	the	same	age.	This	was	shown	in	a	study	of
IVF	patients	 in	Germany	 and	 Italy	 in	which	 the	 percentage	 of	 chromosomally
normal	 eggs	 ranged	 greatly	 between	 different	 women	 of	 the	 same	 age.	 The
number	of	normal	eggs	also	varied	widely	over	time	for	each	woman,	which	was
seen	 as	 a	 significant	 difference	 in	 the	 proportion	 of	 normal	 eggs	 between	 two
consecutive	 IVF	 cycles.	The	 researchers	 described	 the	 variation	over	 time	 and
between	 different	women	 as	 random	 and	 unpredictable,	 but	 only	 because	 they
did	 not	 connect	 their	 research	 to	 the	 many	 other	 studies	 showing	 specific
influences	on	the	rates	of	chromosomal	abnormalities.	The	fascinating	research
discussed	 in	 the	 remainder	 of	 this	 book	 establishes	 that	 this	 variability	 is	 not
purely	 random;	 on	 the	 contrary,	 a	 wide	 range	 of	 external	 factors	 impact	 egg
quality.
Countless	clinical	studies	have	shown	that	avoiding	certain	 toxins	and	adding

specific	supplements	can	increase	the	percentage	of	eggs	that	can	develop	into	a
good-quality	 embryo,	 increase	 the	 percentage	 of	 embryos	 that	 implant	 in	 the
uterus,	 and	 reduce	 the	 risk	 of	 early-pregnancy	 loss.	 There	 is	 strong	 scientific
evidence	 that	 some	 of	 these	 improvements	 are	 due	 to	 a	 reduction	 in	 the
proportion	of	eggs	with	chromosomal	abnormalities,	confirming	the	fact	that	egg
quality	is	something	we	have	the	power	to	change.

How	Do	Eggs	Become	“Chromosomally	Abnormal”?
The	process	of	egg	production	is	very	long	and	error-prone.	The	development	of
each	 egg	 begins	 before	 a	 woman	 is	 even	 born,	 in	 the	 newly	 forming	 ovaries
during	the	first	trimester	of	pregnancy.	A	girl	is	born	with	all	the	eggs	she	will
ever	 have,	 and	 each	 egg	 exists	 in	 a	 state	 of	 suspended	 animation	 until	 a	 few
months	before	ovulation.
Approximately	 four	months	 before	 ovulation,	 a	 small	 pool	 of	 immature	 eggs

begin	 to	 grow,	 and	while	most	will	 die	 off	 naturally,	 one	 lead	 egg	 is	 selected



from	the	pool	to	finish	maturing.21	The	fully	grown	egg	completes	ovulation	by
bursting	 from	 its	 follicle	 and	 traveling	 down	 the	 fallopian	 tube,	 ready	 to	 be
fertilized.
During	 the	 decades-long	 interval	 between	 early	 egg	 development	 and

ovulation,	 eggs	 have	 many	 opportunities	 to	 accumulate	 damage	 as	 a	 part	 of
normal	aging.	The	traditional	belief	is	that	by	the	time	a	woman	is	40,	her	eggs
have	already	accumulated	chromosomal	abnormalities,	and	nothing	can	be	done
to	change	that.	But	that	is	not	scientifically	correct,	because	most	chromosomal
errors	actually	occur	shortly	before	ovulation,	in	later	stages	of	a	process	called
“meiosis.”
An	egg	ends	up	with	the	incorrect	number	of	chromosomes	when	meiosis	goes

awry.	Meiosis	involves	carefully	aligning	chromosome	copies	along	the	middle
of	 the	 egg,	 then	 pulling	 one	 set	 to	 each	 end	 of	 the	 egg	 with	 a	 network	 of
microscopic	 tubules.	One	set	of	chromosomes	 is	 then	pushed	out	of	 the	egg	 in
what	 is	 called	a	“polar	body.”	A	developing	egg	actually	does	 this	 twice	—	 it
starts	 out	 with	 four	 copies	 of	 each	 chromosome	 and,	 if	 the	 process	 goes
correctly,	ends	up	with	just	one	copy	of	each	chromosome.
If	this	process	fails	at	any	stage,	the	end	result	is	an	extra	or	missing	copy	of	a

chromosome.	Although	 the	 first	 round	of	meiosis	 begins	 before	 a	 girl	 is	 born,
most	of	the	chromosomal	processing	activity	happens	in	the	months	immediately
before	an	egg	is	ovulated.
The	 critical	 point	 to	 note	—	 and	 a	 point	 that	 many	 fertility	 doctors	 are	 not

aware	 of	 —	 is	 that	 most	 of	 the	 chromosomal	 abnormalities	 in	 eggs	 do	 not
accumulate	gradually	over	30	or	40	years	as	an	egg	ages,	but	instead	happen	in
the	couple	of	months	before	an	egg	is	ovulated.	In	other	words,	aging	does	not
directly	 cause	 chromosomal	 abnormalities;	 rather,	 it	 creates	 conditions	 that
predispose	eggs	to	mature	incorrectly	shortly	before	ovulation.22

This	 means	 that	 by	 changing	 those	 conditions	 before	 ovulation,	 you	 can
increase	the	odds	of	an	egg	maturing	with	the	correct	number	of	chromosomes.
In	 short,	 you	may	 be	 able	 to	 influence	 the	 quality	 of	 eggs	 that	 you	 ovulate	 a
couple	 of	 months	 from	 now	 because	 chromosomal	 errors	 in	 those	 eggs	 have
probably	not	occurred	yet.
This	 leads	 us	 to	 the	 fundamental	 issue:	 How	 can	 an	 egg	 be	 predisposed	 to



mature	with	an	incorrect	number	of	chromosomes,	and	what	can	you	do	about	it?
Every	 chapter	 in	 this	 book	 addresses	 different	 aspects	 of	 that	 question,	 but	 a
common	theme	is	the	egg’s	energy	supply.



Energy	Production	in	the	Egg
It	 takes	 an	 enormous	 amount	 of	 energy	 for	 the	 egg	 to	 process	 chromosomes
correctly	and	do	all	the	other	work	necessary	to	mature	properly.	It	turns	out	that
the	energy-producing	structures	inside	eggs	change	significantly	with	age	and	in
response	 to	 nutrients	 and	 other	 external	 factors.23	 These	 structures,	 called
“mitochondria,”	are	found	in	nearly	every	cell	in	the	body.	They	act	as	miniature
power	plants	to	transform	various	fuel	sources	into	energy	that	the	cell	can	use,
in	the	form	of	ATP.
ATP	 is	 quite	 literally	 the	 energy	 of	 life.	 It	 moves	 muscles,	 makes	 enzymes

work,	 and	 powers	 nerve	 impulses.	 Just	 about	 every	 other	 biological	 process
depends	on	it.	And	it	is	the	primary	form	of	energy	used	by	eggs.	A	growing	egg
needs	a	lot	of	ATP	and	has	a	lot	of	mitochondria.	In	fact,	each	egg	has	more	than
fifteen	thousand	mitochondria	—	over	ten	times	more	than	any	other	cell	in	the
body.24	The	 follicle	 cells	 surrounding	 the	 egg	also	 contain	many	mitochondria
and	 supply	 the	 egg	with	 additional	ATP.25	But	 these	mitochondria	must	 be	 in
good	condition	to	make	enough	energy.
Over	 time,	 and	 in	 response	 to	 oxidative	 stress	 (explained	 in	 Chapter	 6),

mitochondria	 become	 damaged	 and	 less	 able	 to	 produce	 energy.26	 Without
sufficient	 energy,	 egg	 and	 embryo	 development	 may	 go	 awry	 or	 stop
altogether.27	As	explained	by	Dr.	Robert	Casper,	a	leading	fertility	specialist	in
Toronto,	“the	ageing	female	reproductive	system	is	like	a	forgotten	flashlight	on
the	top	shelf	of	a	closet.	When	you	stumble	across	it	a	few	years	later	and	try	to
switch	 it	 on,	 it	 won’t	 work,	 not	 because	 there’s	 anything	 wrong	 with	 the
flashlight	 but	 because	 the	 batteries	 inside	 it	 have	 died.”28A	 growing	 body	 of
evidence	suggests	 that	 the	ability	of	an	egg	 to	produce	energy	when	needed	 is
critically	 important	 to	 being	 able	 to	 mature	 with	 the	 correct	 number	 of
chromosomes.	It	 is	also	vital	 to	an	embryo’s	potential	 to	survive	the	first	week
and	successfully	implant.
Poorly	 functioning	 mitochondria	 may	 be	 one	 of	 the	 most	 important	 reasons

some	women’s	eggs	are	more	likely	to	end	up	with	chromosomal	abnormalities
or	otherwise	lack	the	potential	to	become	a	viable	embryo.	What	you	can	do	to
help	“recharge”	your	mitochondria	and	thereby	boost	your	eggs’	energy	supply



is	 the	subject	of	several	chapters	 later	 in	 this	book,	but	first	we	turn	to	another
contributor	to	chromosomal	errors	in	developing	eggs	—	the	toxin	BPA.



Chapter	2



The	Dangers	of	BPA
“The	most	exciting	phrase	to	hear	in	science,	the	one	that	heralds	new
discoveries,	is	not	‘Eureka!’	(I	found	it!)	but	‘That’s	funny	.	.	.	’”

—	ISAAC	ASIMOV

If	 you	 want	 the	 best	 possible	 chance	 of	 becoming	 pregnant	 and	 delivering	 a
healthy	baby,	one	of	the	first	steps	you	should	take	is	to	reduce	your	exposure	to
specific	 toxins	 that	 can	 harm	 fertility.	This	 subject	 has	 long	been	neglected	 in
traditional	fertility	books	and	in	doctors’	offices,	but	it	is	incredibly	important	to
learn	about	if	you	are	trying	to	conceive.
One	toxin	that	has	been	proven	to	compromise	egg	quality	and	fertility	is	BPA,

which	 stands	 for	 Bisphenol	 A.	 This	 chemical	 is	 still	 commonly	 used	 in
everything	from	plastic	food	containers	to	paper	receipts,	despite	years	of	public
attention	about	its	potential	health	dangers.
This	 chapter	 will	 arm	 you	 with	 the	 resources	 you	 need	 to	 minimize	 your

exposure	 to	BPA	—	illustrating	how	small,	 simple	changes	can	have	powerful
positive	effects	on	your	health	and	fertility.



Where	We	Are
If	any	chemical	deserves	its	bad	press,	it	is	BPA.	Even	after	intense	lobbying	to

ban	 BPA	 because	 of	 the	 risks	 it	 poses	 to	 the	 health	 of	 babies,	 children,	 and
adults,	one	impact	of	BPA	has	not	received	as	much	attention	as	it	deserves:	the
risk	it	poses	to	fertility.	The	latest	research	shows	that	even	minuscule	amounts
of	 BPA	 can	 interfere	 with	 hormonal	 systems	 and	 harm	 developing	 eggs,
compromising	success	rates	in	IVF	and	increasing	miscarriage	risk.
While	much	of	the	research	on	BPA	and	fertility	is	brand	new,	it	fits	together

with	 decades	 of	 science	 showing	 the	 general	 health	 risks	 of	 BPA.	 In	 fact,	 so
much	 is	 known	 about	 the	 health	 risks	 of	BPA	and	 so	many	products	 now	 say
“BPA-free”	 that	one	might	be	 tempted	 to	assume	that	companies	have	stopped
using	 this	nasty	chemical	and	 the	danger	has	passed.	Unfortunately,	 that	 is	not
the	case,	and	until	 there	 is	genuine	government	regulation,	 it	will	 remain	up	to
each	individual	to	guard	against	bringing	BPA	into	the	home.	But	the	good	news
is	that	you	can	easily	reduce	your	exposure	once	you	know	how.



The	Case	Against	BPA
The	story	of	BPA	and	fertility	begins	with	a	chance	discovery	so	unexpected	that
researchers	 spent	 years	 verifying	 their	 results	 before	going	public.	Dr.	Patricia
Hunt	 and	 her	 research	 group	 at	 Case	Western	 Reserve	 University	 were	 using
laboratory	mice	 to	 study	egg	development	 and	 saw	 something	very	unusual	 in
August	 1998:	 a	 dramatic	 increase	 in	 the	 number	 of	 chromosomally	 abnormal
eggs.	 In	 mice,	 typically	 only	 1–2%	 of	 eggs	 are	 unable	 to	 properly	 align	 the
chromosomes	in	the	middle	of	the	egg.	However,	in	Dr.	Hunt’s	laboratory,	this
specific	problem	suddenly	spiked	and	affected	40%	of	the	eggs,	along	with	other
severe	chromosomal	aberrations.	When	the	eggs	matured,	they	were	much	more
likely	 to	have	an	 incorrect	number	of	chromosomes.	As	Dr.	Hunt	observed,	“I
was	really	horrified	because	we	saw	this	night	and	day	change.”1

The	 researchers	 began	 a	 thorough	 investigation	 and	 eventually	 found	 the
culprit.	 BPA	 had	 started	 leaching	 out	 of	 the	 mice’s	 plastic	 cages	 and	 water
bottles	after	they	were	washed	with	detergent.	When	all	of	these	damaged	plastic
cages	and	bottles	were	replaced,	the	rate	of	eggs	with	chromosomal	errors	began
to	 return	 to	 normal.	 Dr.	 Hunt’s	 group	 did	 not	 publish	 this	 finding	 for	 several
years,	though,	because	the	implications	for	human	fertility	were	so	troubling	that
the	researchers	wanted	to	do	further	investigation	to	make	sure	they	were	right.2

“This	 chemical	 that	 we’re	 all	 exposed	 to	 could	 be	 causing	 an	 increase	 in
miscarriages	 and	 birth	 defects.”	Dr.	Hunt	 recalls	 thinking,	 “I’m	 really	worried
about	that.”3

To	 confirm	 that	 BPA	 was	 the	 specific	 cause	 of	 the	 egg	 abnormalities,	 the
researchers	 gave	 controlled	 doses	 of	 BPA	 to	 the	mice	—	 and	 the	 same	 thing
happened.	 Through	 a	 series	 of	 investigations	 over	 several	 years,	 the	 group
determined	 that	 even	 a	 low	 dose	 of	 BPA	 during	 the	 final	 stages	 of	 egg
development	 is	 enough	 to	 interfere	 with	 meiosis	 and	 cause	 chromosomal
abnormalities	 in	 eggs.	 The	 researchers	 commented	 that	 their	 findings	 had
obvious	 relevance	 for	 chromosomal	 errors	 in	 human	 eggs	 because	 of	 the
extraordinary	similarity	in	chromosome	processing	between	the	two	species.4

After	 Dr.	 Hunt’s	 discovery,	 other	 researchers	 continued	 to	 study	 how	 BPA
could	affect	fertility	and	soon	uncovered	further	evidence	that	BPA	is	not	only



toxic	 to	 developing	 eggs	 but	 also	 interferes	 with	 the	 hormones	 that	 carefully
coordinate	the	reproductive	system.
In	the	past	15	years,	study	after	study	has	shown	that	the	small	amount	of	BPA

we	 are	 all	 exposed	 to	 on	 a	 daily	 basis	 could	 have	 serious	 health	 implications.
The	suspected	toxic	effects	are	wide-ranging	and	include	diabetes,	obesity,	heart
disease,	 and	 impacts	 on	 the	 brain	 and	 reproductive	 system	 of	 infants	 exposed
during	pregnancy.5	Dr.	Hunt	remarked	that	“all	of	the	work	we’ve	done	on	BPA
only	really	increases	my	concern.”
In	2008,	one	of	the	first	large-scale	studies	was	published	showing	the	effects

of	BPA	exposure	on	human	health.	Dr.	 Iain	Lang	and	his	 colleagues	 analyzed
data	collected	by	the	Centers	for	Disease	Control	(CDC)	from	over	1,000	people
and	 found	a	 link	between	BPA	exposure	 and	diabetes,	 heart	 disease,	 and	 liver
toxicity.6

These	 findings,	 which	 were	 subsequently	 confirmed	 by	 other	 large-scale
studies,7	were	cause	for	concern	because	BPA	is	so	widely	used.	Although	some
companies	 then	 worked	 to	 remove	 BPA	 from	 their	 products,	 it	 remains	 very
common.	Some	of	the	worst	offenders	are	products	many	people	use	on	a	daily
basis:	 plastic	 food	 storage	 containers,	 canned	 food	 and	 drinks,	 and	 paper
receipts.
BPA	most	 often	 enters	 the	 body	when	 people	 consume	 food	 and	 drinks	 that

have	been	packaged	or	stored	in	a	material	that	leaches	BPA,	but	small	amounts
can	 also	 be	 absorbed	 through	 the	 skin	 from	contact	with	 products	 coated	with
BPA,	 such	 as	 paper	 receipts.	 By	 either	 path,	 BPA	 makes	 its	 way	 into	 the
bloodstream	and	then	into	various	tissues.	As	a	result,	measurable	levels	can	be
found	 in	 more	 than	 95%	 of	 the	 U.S.	 population.8	 Over	 20	 peer-reviewed
publications	have	also	reported	measurable	BPA	in	the	bloodstream	in	a	range	of
populations	all	over	the	world.9

Hundreds	of	studies	have	now	shown	that	BPA	has	toxic	effects	in	animals	at
the	same	levels	that	people	are	exposed	to	on	a	daily	basis.	While	BPA	causes	a
vast	 array	 of	 different	 biological	 effects	 once	 in	 the	 bloodstream,	 perhaps	 the
most	 troubling	 effects	 involve	 hormonal	 systems.	 BPA	 has	 consistently	 been
found	 to	 interfere	 with	 the	 activity	 of	 estrogen,	 testosterone,	 and	 thyroid



hormones.10	Because	of	this	interference	with	endocrine	systems,	BPA	is	called
an	“endocrine	disruptor.”
It	 is	 not	 altogether	 surprising	 that	 BPA	 interferes	 with	 hormonal	 systems,

because	it	has	long	been	known	to	mimic	estrogen.	It	was	originally	identified	as
a	 synthetic	 form	 of	 estrogen	 in	 1936,	 when	 pharmaceutical	 companies	 were
searching	 for	 a	 drug	 they	 could	 use	 in	 hormone	 treatment.	 But	 stronger
chemicals	were	identified	a	short	time	later,	so	BPA	was	quickly	abandoned	for
those	purposes.	Yet	BPA	is	actually	not	as	weak	as	first	thought.
BPA	used	to	be	considered	a	“weak	estrogen”	because	it	binds	to	the	traditional

estrogen	 receptor	 about	 10,000	 times	 less	 strongly	 than	 estrogen	 does.11

However,	 we	 now	 know	 that	 estrogen	 works	 through	 a	 number	 of	 different
receptors	and	pathways.	And	BPA	in	fact	binds	to	some	of	these	other	receptors
and	 has	 biological	 effects	with	 the	 same	 potency	 as	 estrogen.12	As	 a	 result	 of
those	 findings,	 BPA	 can	 no	 longer	 be	 called	 a	 “weak”	 endocrine	 disruptor.
Hormonal	systems	are	so	finely	tuned	to	regulate	biological	functions	throughout
the	 body	 that	 even	 a	 tiny	 dose	 of	 a	 chemical	 such	 as	 BPA	 can	 cause	 big
problems.

Are	Companies	Really	Still	Allowed	to	Use	BPA?
In	response	to	the	large	body	of	research	on	the	dangers	of	BPA,	there	has	been
strong	public	pressure	for	regulatory	agencies	to	take	action	and	ban	BPA.	But	in
most	 jurisdictions,	 very	 little	 has	 been	 done.	 Those	 governments	 that	 have
banned	BPA	have	typically	limited	the	ban	to	items	such	as	baby	bottles.	This	is
a	good	first	step	because	infants	are	likely	to	be	particularly	vulnerable	to	BPA,
but	it	does	not	go	far	enough.
As	 Dr.	 Hunt	 exclaimed,	 “what	 the	 heck	 is	 this	 stuff	 doing	 in	 consumer

products,	and	especially	products	 that	are	containers	for	food	and	beverages,	 if
we	know	it’s	a	synthetic	estrogen?	That	really	makes	me	mad.”
In	2011,	 the	FDA	banned	BPA	 from	baby	bottles	 and	 sippy	 cups,	 but	 in	 the

words	of	the	Environmental	Working	Group,	this	move	was	“purely	cosmetic.”
Manufacturers	 had	 already	 switched	 to	 BPA-free	 plastic	 in	 baby	 bottles	 in
response	 to	 consumer	 demand,	 and	 the	 FDA’s	 decision	 was	 prompted	 by	 a
request	 from	 a	 chemical	 industry	 trade	 association,	which	 believed	 that	 a	 ban



would	boost	consumer	confidence	in	plastic	products.13

In	 response,	 the	Environmental	Working	Group	 observed	 that	 “if	 the	 agency
truly	 wants	 to	 prevent	 people	 from	 being	 exposed	 to	 this	 toxic	 chemical
associated	with	a	variety	of	serious	and	chronic	conditions	it	should	ban	its	use
in	cans	of	infant	formula,	food	and	beverages.”	The	Natural	Resources	Defense
Council	 also	 described	 the	move	 as	 halfhearted	 and	 inadequate,	 criticizing	 the
FDA	for	dodging	the	bigger	question	of	BPA’s	safety.14

Even	after	prohibiting	the	use	of	BPA	in	baby	bottles,	the	FDA	maintained	that
BPA	is	safe.	In	March	2012,	the	FDA	concluded	that	“the	scientific	evidence	at
this	 time	does	not	suggest	 that	 the	very	 low	 levels	of	human	exposure	 to	BPA
through	 the	diet	are	unsafe.”15	 It	 is	difficult	 to	understand	how	the	FDA	could
espouse	 this	 position	 in	 the	 face	 of	 hundreds	 of	 studies	 showing	 that	 BPA	 is
harmful,	 but	 it	 appears	 that	 the	 FDA	 may	 have	 overlooked	 sound	 research
showing	BPA’s	toxicity	in	favor	of	research	funded	by	the	plastics	industry.
In	2008,	the	FDA	issued	a	“draft	assessment”	on	the	safety	of	BPA,	stating	that

exposure	 levels	 to	BPA	 from	 food	 contact	materials	 are	 below	 those	 that	may
cause	health	effects.16	In	reaching	this	conclusion,	the	FDA	relied	primarily	on
two	 animal	 studies	 showing	 that	 BPA	 has	 no	 effect17	 but	 disregarded
approximately	one	hundred	studies	by	government-funded	researchers	showing
that	BPA	has	a	range	of	health	effects	even	at	the	low	doses	people	are	exposed
to	on	a	daily	basis.18

The	studies	that	the	FDA	relied	on	were	funded	by	Polycarbonate/BPA	Global
Group,	 which	 represents	 the	 manufacturers	 of	 BPA	 and	 plastics	 containing
BPA.19	 As	 experts	 quickly	 observed,	 these	 industry-funded	 studies	 were
seriously	flawed.20	Among	many	other	shortcomings,	the	studies	used	a	strain	of
mice	known	to	have	very	low	sensitivity	to	hormones	and	therefore	predicted	to
be	much	less	sensitive	to	BPA	than	humans.21

Even	 the	 peer	 review	 panel	 assembled	 by	 the	 FDA	 to	 review	 its	 findings
criticized	the	FDA’s	selection	of	research	publications	to	rely	on.	This	panel	of
experts	from	academic	research	institutions	and	the	CDC	stated	that	it	disagreed
“with	the	decision	by	FDA	to	dismiss	many	other	studies	on	BPA	that	.	.	.	were
otherwise	 scientifically	 sound,	 inclusive	 of	 more	 advanced	 and	 sensitive



endpoints,	and	that	were	often	indicative	of	BPA	impacts	that	could	potentially
portend	significant	risks	to	health	at	lower	levels	of	exposure.	.	.	.	”22

In	other	words,	it	appears	that	the	FDA	concluded	that	BPA	poses	no	harm	by
ignoring	 high-quality	 research	 that	 investigated	 subtler	 effects	 of	 BPA	 at	 low
doses.	And	 the	 FDA	 ignored	 these	 studies	 in	 favor	 of	 research	 funded	 by	 the
plastics	industry.
The	clear	consensus	among	academic	researchers	is	that	BPA	poses	a	range	of

health	dangers.	We	should	not	be	reassured	by	the	official	government	positions
that	BPA	is	not	harmful.	It	often	takes	an	incredibly	long	time	for	governments
to	acknowledge	that	chemicals	are	unsafe	and	to	prohibit	their	use,	as	evidenced
by	 the	decades-long	battles	over	 lead,	PCBs,	 and	asbestos,	 even	 in	 the	 face	of
clear	evidence	of	harm.
Instead	of	waiting	for	government	action,	you	can	choose	for	yourself	whether

you	want	to	err	on	the	side	of	caution	and	take	steps	to	avoid	exposure	to	BPA.
Doing	so	is	particularly	important	if	you	are	trying	to	conceive	because	there	is
strong	 scientific	 evidence	 that	 BPA	 is	 a	 threat	 to	 fertility	 and	 is	 toxic	 to
developing	babies	during	pregnancy.



How	BPA	Affects	Fertility
A	couple	of	years	after	Dr.	Hunt’s	accidental	experiment	showing	the	effect	of
BPA	 on	 eggs	 from	 laboratory	 mice,	 evidence	 began	 to	 emerge	 that	 BPA
significantly	 impairs	 fertility	 in	 humans	 too.	We	 now	 know	 that	 women	with
high	 levels	 of	 BPA	 in	 their	 system	 during	 an	 IVF	 cycle	 end	 up	 with	 fewer
embryos	to	transfer	and	are	less	likely	to	become	pregnant.
One	of	the	first	studies	hinting	at	this,	published	in	2008,	showed	a	worrisome

correlation:	higher	BPA	levels	in	women	who	did	not	achieve	pregnancy	in	IVF
compared	with	 those	who	did.23	This	 study	was	 troubling,	but	 it	was	not	until
2011	 and	 2012	 that	 a	 body	 of	 research	was	 published	 firmly	 establishing	 that
anyone	facing	infertility	should	be	thinking	about	how	to	limit	exposure	to	BPA.
In	 2011,	 a	 group	of	 leading	 researchers	 and	 fertility	 specialists	 evaluated	 the

link	between	BPA	and	IVF	outcomes	in	58	women	undergoing	an	IVF	cycle	at
the	 University	 of	 California,	 San	 Francisco	 Center	 for	 Reproductive	 Health.
They	 found	 that	eggs	 retrieved	 from	women	with	higher	BPA	 levels	were	 less
likely	 to	 fertilize.24	 This	 finding	 strongly	 suggests	 that	BPA	 exposure	 reduces
egg	quality,	which	has	implications	not	just	for	IVF	patients	but	for	all	women
trying	to	conceive.
These	harmful	effects	of	BPA	start	even	before	the	fertilization	stage.	Another

study	 the	 same	 year	 found	 that	 BPA	 impacts	 the	 ovarian	 response	 to	 IVF
stimulation	medication.	In	that	study,	women	with	higher	BPA	levels	had	fewer
eggs	 retrieved	 and	 lower	 estrogen	 levels.25	 On	 a	 practical	 level,	 this	 research
indicates	that	BPA	appears	to	disrupt	egg	development	and	that	if	you	have	had
an	IVF	cycle	fail	due	to	a	low	egg	number,	BPA	could	be	one	of	the	contributing
factors.
The	discovery	that	BPA	could	compromise	IVF	cycles	was	confirmed	in	2012

by	researchers	at	the	Harvard	School	of	Public	Health.	In	a	comprehensive	study
of	174	women	undergoing	 IVF	at	 the	Massachusetts	General	Hospital	Fertility
Center	in	Boston,	the	researchers	found	that	women	with	higher	BPA	levels	had
fewer	eggs	retrieved,	lower	estrogen	levels,	and	a	lower	fertilization	rate.26	The
women	 with	 above-average	 BPA	 levels	 also	 had	 fewer	 five-day	 old	 embryos
available	 to	 transfer.	 For	 some	women,	 this	 decrease	 in	 embryo	number	 could



mean	 the	 difference	 between	 getting	 pregnant	 and	 having	 to	 start	 the	 IVF
process	all	over	again.
The	same	Harvard	researchers	also	found	that	the	impact	of	BPA	does	not	end

with	the	number	of	eggs	and	embryos	formed.	They	also	showed	a	link	between
BPA	concentration	in	women	and	the	failure	of	embryos	to	implant	and	lead	to	a
pregnancy.27

The	 concept	 of	 implantation	 failure	was	 discussed	 in	 detail	 in	Chapter	 1.	To
review	briefly,	in	both	natural	conception	and	IVF,	only	a	minority	of	embryos
are	 able	 to	 implant	 in	 the	 uterus	 and	 develop	 into	 a	 viable	 pregnancy.
Implantation	failure	is	one	of	the	major	causes	of	unsuccessful	IVF	cycles.
The	Harvard	researchers	found	that	the	odds	of	implantation	failure	increased

with	 increasing	 levels	 of	 urinary	 BPA.	 The	 difference	 in	 implantation	 rate
between	women	with	 high	 and	 low	BPA	 levels	 was	 dramatic:	 The	 quarter	 of
women	 with	 the	 highest	 BPA	 exposure	 had	 almost	 twice	 the	 odds	 of
implantation	 failure	 compared	 to	 the	 quarter	 of	 women	 with	 the	 lowest	 BPA
levels.
The	 researchers	 also	 observed	 that	 BPA	 had	 a	 bigger	 impact	 on	 the	 rate	 of

implantation	in	certain	groups	of	women.	Specifically,	women	with	diminished
ovarian	reserve	(which	becomes	common	with	age)	seemed	to	be	more	sensitive
to	the	effects	of	BPA.
The	Harvard	 researchers	 speculated	 that	BPA	not	 only	 decreases	 egg	 quality

but	may	also	interfere	with	the	environment	of	the	uterus	in	a	way	that	reduces
the	 ability	 of	 embryos	 to	 implant.	 This	 decrease	 in	 “uterine	 receptivity”	 had
previously	 been	 observed	 in	 animals	 exposed	 to	 BPA	 but	 is	 not	 yet	 fully
understood	in	humans.28	One	of	the	ways	BPA	is	now	thought	to	interfere	with
implantation	 is	 by	 interfering	with	 hormone	 signaling	 in	 the	 cells	 that	 line	 the
uterus.
In	addition,	 there	 is	some	limited	evidence	 that	BPA	may	 impact	miscarriage

rates.	 In	 a	 small	 study	 in	 Japan,	 45	women	with	 a	 history	 of	 3	 or	more	 first-
trimester	miscarriages	had	their	BPA	levels	measured	and	compared	to	the	BPA
levels	of	32	healthy	women	with	no	history	of	fertility	problems.	The	researchers
found	that	the	average	BPA	level	in	the	women	with	recurrent	miscarriage	was
about	three	times	higher	than	in	the	control	group.29



In	 another	 recent	 study,	 BPA	 was	 again	 implicated	 in	 raising	 the	 risk	 of
miscarriage.30	Researchers	from	Stanford	University,	the	University	of	Missouri,
and	the	University	of	California,	San	Francisco	tested	BPA	levels	in	114	women
who	had	recently	become	pregnant	and	who	all	had	trouble	getting	pregnant	or
had	a	history	of	miscarriage.	The	researchers	divided	the	women	into	4	groups
according	to	their	BPA	levels	and	were	able	to	correlate	the	amount	of	BPA	in
their	blood	serum	with	 their	 risk	of	miscarrying.	Women	 in	 the	 top	quartile	of
BPA	had	an	80%	greater	risk	of	miscarriage	than	women	in	the	lowest	quartile.
Beyond	 initial	 studies,	 very	 little	 is	 known	 about	 the	 impact	 of	 BPA	 on

miscarriage	 rates.	 But	 an	 increased	 miscarriage	 risk	 fits	 with	 the	 research
showing	 that	 BPA	 impacts	 fertilization	 and	 implantation	 rates	 in	 women
undergoing	 IVF	because	we	know	that	at	 the	 root	of	all	 three	outcomes	 is	egg
quality.	Specifically,	only	an	egg	with	normal	chromosomes	has	a	good	chance
of	fertilizing,	implanting,	and	leading	to	an	ongoing	pregnancy,	whereas	an	egg
with	chromosomal	abnormalities	is	less	likely	to	make	it	at	each	stage	and	more
likely	to	lead	to	a	miscarriage.
If	 BPA	 causes	 chromosomal	 abnormalities	 in	 eggs,	 we	 would	 expect	 to	 see

lower	rates	of	fertilization,	embryo	survival,	and	implantation,	and	a	higher	risk
of	early	miscarriage,	which	is	exactly	what	has	been	observed.	There	is	also	very
strong	 direct	 evidence	 that	 BPA	 exposure	 during	 the	 critical	 window	 of	 egg
development	does	in	fact	cause	chromosomal	abnormalities.
In	 the	 years	 following	 Dr.	 Hunt’s	 accidental	 discovery	 that	 BPA	 causes

chromosomal	abnormalities	in	the	eggs	of	mice,	further	research	in	animals	has
begun	to	uncover	exactly	how	and	when	this	happens.
In	2008,	Dr.	Sandy	Lenie	found	that	a	low	dose	of	BPA	given	continuously	as

eggs	matured	caused	twice	as	many	chromosomally	abnormal	eggs	compared	to
eggs	that	had	not	been	exposed	to	BPA.	These	abnormalities	were	mainly	due	to
failure	 of	 chromosomes	 to	 align	 properly;	 the	 chromosomes	 were	 scattered
throughout	the	egg	instead	of	being	arranged	in	an	orderly	way	so	that	 the	cell
could	divide	them	properly.
Another	study	discovered	that	the	later	part	of	egg	development	is	particularly

sensitive	to	BPA;	it	was	found	that	a	high	level	of	BPA	exposure	shortly	before
ovulation	 was	 enough	 to	 halt	 development	 of	 some	 eggs	 and	 cause	 severe



chromosomal	abnormalities	in	any	eggs	that	did	mature.31

Scientists	are	now	beginning	to	understand	how	BPA	causes	these	problems	in
developing	eggs.	It	appears	that	BPA	interferes	with	the	scaffold-like	structures
of	 tubules	 that	 organize	 and	 separate	 chromosomes	during	 egg	development.32

These	 tubules	 play	 such	 a	 critical	 role	 in	 the	 process	 of	 meiosis	 that	 if	 they
cannot	 work	 properly,	 egg	 development	 will	 stop	 altogether	 or	 will	 go	 awry,
resulting	 in	 severe	 chromosomal	 abnormalities.	Numerous	 studies	 suggest	 that
this	is	at	least	one	way	in	which	BPA	is	toxic	to	eggs.33

The	fact	that	BPA	interferes	with	egg	development	can	explain	much	of	what	is
seen	in	IVF	cycles,	but	there	is	likely	much	more	to	the	story	because	the	effects
of	BPA	are	even	more	widespread.
It	has	been	firmly	established	that	BPA	also	disrupts	the	hormone	systems	that

are	vitally	important	for	fertility.	Hormones	are	signaling	molecules	that	tell	the
body	what	to	do	and	when.	The	activity	of	the	reproductive	system	is	carefully
orchestrated	by	 the	precise	concentration	of	different	hormones	and	changes	 in
hormone	levels	over	time.
Perhaps	one	of	the	most	 important	hormones	in	female	fertility	is	estrogen.	It

has	many	jobs	to	do	in	the	ovaries,	uterus,	brain,	and	other	parts	of	the	body.	For
example,	estrogen	stimulates	ovarian	follicles	to	grow.	This	is	important	because
each	 developing	 ovarian	 follicle	 contains	 an	 egg,	 and	 as	 a	 follicle	 grows	 and
matures,	so	does	the	egg	within.	Without	sufficient	 levels	of	hormones	such	as
estrogen	 that	 stimulate	 the	 follicle	 to	 grow	 further,	 the	 egg	may	 not	 continue
maturing.
BPA	 decreases	 the	 production	 of	 estrogen	 in	 the	 ovaries.	 In	 2013,	 it	 was

discovered	that	BPA	likely	does	this	by	disrupting	production	of	the	proteins	that
help	 make	 estrogen.34	 Many	 other	 studies	 have	 also	 shown	 that	 BPA	 alters
hormone	 production	 in	 the	 cells	 of	 ovarian	 follicles.35	 BPA	 also	 appears	 to
impact	 fertility	by	blocking	 the	ability	of	estrogen	 to	bind	 to	 its	 receptors.36	 In
short,	 BPA	 interferes	 with	 a	 very	 precisely	 controlled	 hormonal	 system	 in	 a
variety	of	ways.
Estrogen	 is	 not	 the	 only	 target	 of	 BPA,	 however.	 BPA	 also	 disrupts	 other

hormonal	 systems,	 such	 as	 testosterone,	 thyroid	 hormones,	 and	 insulin,	 all	 of



which	are	 relevant	 to	 egg	development	and	 fertility.37	Given	 this	disruption	of
critical	 fertility	 hormones,	 it	 is	 not	 at	 all	 surprising	 that	 BPA	 impairs	 ovarian
follicle	growth	and	increases	the	rate	at	which	the	ovarian	follicles	die	off.38



BPA	and	PCOS
Limiting	your	exposure	to	BPA	could	be	especially	helpful	if	you	are	one	of	the
millions	of	women	with	diabetes,	polycystic	ovary	syndrome	(PCOS),	or	both.
PCOS	 is	 a	 very	 common	 syndrome	 that	 results	 in	 ovulation	 problems	 and	 a
much	 harder	 time	 conceiving.	A	 hallmark	 of	 PCOS	 is	 that	 the	 body	 does	 not
respond	to	insulin	as	it	should.	The	muscles	and	tissues	become	less	sensitive	to
insulin’s	 message	 to	 take	 up	 sugar	 from	 the	 bloodstream,	 resulting	 in	 higher
blood	sugar	levels	and	higher	insulin	levels.	This	state,	which	is	called	“insulin
resistance,”	is	also	characteristic	of	diabetes.
Women	with	diabetes	and/or	PCOS	often	have	lower	egg	quality	and	difficulty

getting	pregnant.39	Later	chapters	will	describe	the	specific	dietary	strategies	and
supplements	 that	 are	 helpful	 to	 improving	 egg	quality	 in	 the	 context	 of	PCOS
and	diabetes,	but	there	is	also	good	evidence	pointing	to	BPA	as	a	contributing
factor	to	these	conditions.
Several	studies	have	found	that	BPA	levels	are	significantly	higher	in	women

with	 PCOS.40	 BPA	 levels	 are	 also	 strongly	 associated	with	 the	 hormonal	 and
metabolic	changes	characteristic	of	PCOS,	and	women	with	higher	BPA	levels
tend	 to	 have	 greater	 insulin	 resistance	 and	 higher	 levels	 of	 insulin	 and
testosterone.
Large	 studies	 have	 also	 shown	 a	 strong	 link	 between	 BPA	 levels	 and

diabetes.41	For	example,	one	study	in	China	found	that	the	quarter	of	people	with
the	highest	BPA	levels	were	almost	twice	as	likely	to	have	insulin	resistance	as
those	with	the	lowest	BPA	levels.
These	 studies	do	not	 establish	 that	BPA	actually	 causes	 insulin	 resistance,	 in

either	PCOS	or	diabetes,	because	it	could	be	the	case	that	the	types	of	food	and
drinks	 that	 cause	 insulin	 resistance	 also	 happen	 to	 be	 the	 foods	 most
contaminated	with	BPA.	However,	evidence	is	growing	that	BPA	directly	affects
the	 level	 of	 insulin	 in	 the	 body.	 It	 appears	 that	 BPA	 does	 this	 by	 directly
affecting	 the	 cells	 of	 the	 pancreas	 that	 release	 insulin.42	BPA	also	 reduces	 the
production	of	another	hormone,	called	adiponectin.43	Low	levels	of	adiponectin
are	closely	associated	with	insulin	resistance.
These	findings	suggest	that	BPA	itself	could	be	contributing	to	the	widespread



health	problems	associated	with	insulin	resistance,	such	as	PCOS	and	diabetes,
as	well	as	contributing	to	the	fertility	problems	associated	with	these	conditions.
The	latest	research	therefore	provides	particularly	good	reasons	to	avoid	BPA

if	you	have	PCOS	or	diabetes	and	are	trying	to	conceive.	Yet	the	bottom	line	is
that	 anyone	 trying	 to	 conceive	 should	 be	 concerned	 about	 BPA	 exposure
because	 it	may	 disrupt	 hormones,	 contribute	 to	 chromosomal	 abnormalities	 in
developing	 eggs,	 and	 decrease	 the	 number	 of	 eggs	 and	 the	 fertilization	 rate	 in
women	trying	to	conceive	through	IVF.



How	to	Avoid	BPA
The	 good	 news	 about	 BPA	 is	 that	 there	 is	 a	 lot	 you	 can	 do	 to	 reduce	 your
exposure,	 and	 once	 you	 take	 a	 few	 simple	 steps,	 the	 amount	 of	 BPA	 in	 your
system	 will	 decrease	 rapidly.44	 The	 most	 important	 time	 for	 reducing	 your
exposure	to	BPA	is	in	the	three	or	four	months	before	you	try	to	conceive,	but	it
is	never	too	early	to	start.
The	 first	 strategy	 to	 limit	 your	 exposure	 to	BPA	 is	 to	 eliminate	 plastic	 from

your	kitchen.	BPA	is	widely	used	in	plastic	food	storage	containers,	bowls,	and
cups.	When	 this	 plastic	 is	 damaged	by	 contact	with	 hot	 foods,	washing	 in	 hot
water,	washing	with	harsh	detergent,	or	heating	in	the	microwave,	it	may	begin
to	leach	BPA	into	any	food	or	drink	it	touches.45

When	 you	 are	 buying	 anything	 plastic,	 the	most	 important	 type	 of	 plastic	 to
stay	 away	 from	 is	 polycarbonate.	 This	 is	 a	 hard,	 durable	 plastic	 often	marked
with	 a	 seven	 inside	 the	 triangular	 recycling	 symbol.	Polycarbonate	 is	 typically
used	 to	 make	 reusable	 plastic	 containers.	 Single-use	 plastic	 water	 bottles	 are
made	of	a	different	type	of	plastic	and	do	not	generally	contain	BPA.
Many	 kitchen	 products	 are	 now	made	with	BPA-free	 plastic.	Discarding	 old

plastic	 containers	 and	 switching	 to	 these	 newer	 products	 is	 a	 step	 in	 the	 right
direction.	But	 this	 is	 not	 the	 best	 solution	 because	BPA-free	 plastics	may	 still
leach	 other	 unknown	 chemicals	 that	 could	 be	 just	 as	 harmful.	 Companies	 are
free	 to	 replace	 BPA	 with	 similar	 chemicals	 that	 could	 also	 disrupt	 hormonal
systems,	and	there	is	generally	no	requirement	for	safety	testing	before	use.
In	 one	 recent	 study,	 scientists	 tested	 more	 than	 500	 commercially	 available

plastic	 food	 containers	 and	 found	 that	 almost	 all	 products	 leached	 chemicals
having	 estrogen-like	 activity	 (indicating	 the	 potential	 to	 disrupt	 fertility),
including	those	advertised	as	BPA-free.	In	some	cases,	plastic	products	touted	as
BPA-free	were	even	worse	than	BPA-containing	products.46

The	 researchers	 also	 found	 that	 plastics	 labeled	 “BPA-free”	 are	 particularly
likely	to	release	these	other	estrogenic	chemicals	after	they	have	been	damaged
by	exposure	to	UV	light,	microwaving,	or	moist	heat.	As	a	result,	even	if	your
plastic	 containers	 are	BPA-free,	 the	best	 approach	 is	 to	wash	 them	by	hand	 in
cold	water	and	never	use	them	with	hot	food	or	drinks.	The	lesson	learned	from



BPA	is	that	once	plastic	is	damaged	and	starts	to	leach,	it	may	continue	to	leach
toxins	 even	when	 it	 is	 used	much	 later.	 This	 is	 exactly	what	 happened	 to	 the
laboratory	mice	in	Dr.	Hunt’s	experiments	discussed	earlier	in	the	chapter.
Instead	of	switching	to	BPA-free	plastic,	a	better	approach	is	to	replace	plastic

in	your	kitchen	with	glass,	wood,	stainless	steel,	and	ceramics.	This	could	mean
replacing	all	your	mixing	bowls,	storage	containers,	and	measuring	cups,	but	it
will	be	a	good	investment	for	your	health	and	for	your	fertility.	A	good	place	to
start	is	with	glass	food	storage	containers	because	a	wide	range	of	good-quality
yet	inexpensive	containers	are	available.	Many	brands	are	specifically	designed
to	resist	heat,	 freezing,	and	rapid	 temperature	changes	without	breaking.	These
glass	containers	also	last	longer	than	plastic	and	do	not	absorb	stains	or	odors	the
way	 plastic	 can.	 You	 can	 be	 less	 concerned	 about	 the	 plastic	 lids	 on	 these
containers	because	they	rarely	come	in	close	contact	with	food.
Another	 way	 BPA	 could	 be	 getting	 into	 your	 food	 is	 from	 plastic	 takeout

containers.	 Be	 careful	 about	 regularly	 eating	 hot	 takeout	 food	 that	 comes	 in
plastic	boxes,	and	look	for	better	alternatives.	Studies	also	show	that	people	who
more	frequently	eat	food	prepared	outside	the	home	typically	have	higher	levels
of	 BPA	 exposure.47	 This	 is	 probably	 because	 restaurants	 are	 unlikely	 to	 be
cautious	about	BPA	in	cans	and	plastic.	For	this	reason,	try	to	prepare	more	of
your	meals	at	home	using	fresh	ingredients.
Coffee	 machines	 are	 another	 common	 source	 of	 BPA	 exposure.	 Automatic

coffee	machines	 typically	have	plastic	components	 that	come	 into	contact	with
hot	water	or	coffee,	thereby	leaching	BPA	into	your	coffee.	If	you	instead	make
your	 coffee	 in	 a	 traditional	 French	 press,	 it	 will	 only	 come	 into	 contact	 with
metal	and	glass,	so	you	will	have	the	best	chance	of	toxin-free	coffee.
Another	important	step	to	reducing	the	amount	of	BPA	you	consume	is	 to	be

selective	about	canned	foods.	BPA	is	often	used	to	make	the	lining	of	cans,	and
from	 there	 it	 leaches	 into	 food.48	 The	 amount	 of	 BPA	 that	 leaches	 is	 often
particularly	 high	 if	 the	 food	 is	 acidic,	 such	 as	 fruit	 or	 tomatoes.49	 Another
common	problem	is	canned	soup.	One	experiment	found	that	consuming	one	can
of	soup	from	a	BPA-lined	can	each	day	for	five	days	caused	a	1,000%	increase
in	urinary	BPA	levels.50

There	 is,	however,	 enormous	variation	between	different	brands	and	 types	of



canned	 food,	 and	 some	 companies	 have	 switched	 to	 BPA-free	 cans.	 These
companies	usually	proudly	say	so	on	the	label.	So	if	a	can	does	not	say	“BPA-
free,”	 it	 is	 best	 to	 assume	 that	 it	 contains	 BPA.	 If	 you	 cannot	 find	 BPA-free
canned	 products,	 the	 best	 alternative	 is	 to	 switch	 to	 ingredients	 that	 are	 fresh,
dried,	frozen,	or	packaged	in	glass	jars.
A	surprising	source	of	BPA	to	be	aware	of	is	thermal	paper.	A	little-known	fact

is	 that	 the	paper	receipts	and	 tickets	you	are	handed	at	 the	supermarket,	movie
theater,	and	airport	can	be	coated	with	BPA.51	A	small	amount	can	be	absorbed
through	 the	 skin	 within	 hours	 and	 also	 spreads	 from	 your	 hands	 to	 other
objects.52	As	a	result,	retail	employees	have	been	shown	to	have	very	high	levels
of	BPA	in	their	systems.53	The	only	practical	way	to	avoid	this	source	of	BPA	is
to	handle	receipts	as	little	as	possible	and	wash	your	hands	as	soon	as	you	can,
particularly	before	eating.
Avoiding	BPA	takes	significant	effort	but	is	worth	the	trouble	given	the	likely

impact	 on	 our	 reproductive	 health.	 That	 does	 not	 mean	 you	 have	 to	 become
obsessed	 with	 removing	 BPA	 from	 your	 life;	 BPA	 is	 not	 the	 only	 cause	 of
fertility	 issues,	 and	 restoring	 fertility	 is	 not	 as	 simple	 as	 avoiding	 BPA.	 But
reducing	your	exposure	is	one	good	strategy	that	will	likely	help,	particularly	if
you	currently	have	a	very	high	level	in	your	system.
Instead	of	worrying	about	BPA	on	a	daily	basis,	the	best	approach	is	to	make	a

habit	out	of	 the	simple	and	easy	changes	that	make	the	most	difference.	If	you
have	 PCOS,	 recurrent	 miscarriages,	 or	 failed	 IVF	 cycles,	 you	 should	 be
especially	careful,	but	otherwise	your	goal	should	just	be	to	get	the	level	of	BPA
in	your	system	well	below	average.	This	should	be	sufficient	because	it	appears
that	what	matters	more	than	reducing	BPA	exposure	to	an	extremely	low	level	is
just	making	sure	you	do	not	have	a	very	high	level	of	BPA	in	your	system.



BPA	Exposure	During	Pregnancy
Interestingly,	 the	 payoff	 for	 avoiding	 BPA	 does	 not	 end	 when	 you	 become
pregnant	—	it	is	also	critical	for	the	health	of	your	baby.	Researchers	have	long
suspected	that	a	developing	fetus	is	particularly	vulnerable	to	the	toxic	effects	of
BPA.54	 It	 has	 been	 shown	 that	 BPA	 crosses	 the	 placenta	 from	 the	 mother’s
bloodstream	into	 the	baby,	and	BPA	has	been	found	in	both	 the	amniotic	fluid
and	the	fetus	during	pregnancy.55	In	fact,	a	fetus	may	be	exposed	to	much	higher
levels	 than	 the	 pregnant	 mother	 because	 it	 is	 unable	 to	 metabolize	 BPA	 into
harmless	compounds.56

A	 large	 number	 of	 studies	 have	 suggested	 a	 link	 between	 exposure	 to	 BPA
during	 pregnancy	 and	 a	 variety	 of	 long-term	 health	 consequences,	 particularly
for	brain	development	and	the	reproductive	system.57	In	one	such	study,	prenatal
exposure	 was	 associated	 with	 behavioral	 abnormalities	 in	 young	 children.58

While	 it	 still	 is	 not	 known	 exactly	 what	 risks	 BPA	 poses	 during	 pregnancy,
getting	 in	 the	 habit	 of	 limiting	 your	 exposure	 has	 a	 dual	 advantage	 of	 both
protecting	your	fertility	and	protecting	your	baby	when	you	do	become	pregnant.



Action	Steps
Basic,	Intermediate,	and	Advanced	Plans

•	It	is	never	too	early	to	start	reducing	your	exposure	to	BPA	to	help
your	future	fertility.

•	Reduce	your	exposure	by:
›	Avoiding	 canned	 goods	 and	 only	 buying	 brands	 labeled	 “BPA-
free.”

›	Replacing	plastic	containers	in	your	kitchen	with	glass.

›	Taking	 care	 when	 using	 plastic	 (even	 if	 it	 says	 “BPA-free”)	 by
washing	it	by	hand	instead	of	in	the	dishwasher	and	not	using	it	with
hot	food	or	drink,	or	in	the	microwave.

›	Handling	paper	receipts	as	little	as	possible	and	washing	your	hands
afterward.

•	It	is	also	important	to	continue	these	steps	for	limiting	your
exposure	to	BPA	when	you	become	pregnant	to	protect	your
growing	baby.

	



Chapter	3



Phthalates	and	Other	Toxins
“Big,	sweeping	life	changes	really	boil	down	to	small,	everyday	decisions.”

—	ALI	VINCENT

BPA	is	unfortunately	 just	one	example	of	how	chemicals	 that	act	as	endocrine
disruptors	can	stand	in	the	way	of	your	ability	to	get	pregnant.	Another	type	of
toxin	that	may	impair	egg	quality	and	fertility	is	a	group	of	chemicals	known	as
phthalates	(pronounced	THAL-lates).
Phthalates	are	widely	used	in	soft	plastic,	vinyl,	cleaning	products,	nail	polish,

and	fragrances.1	Just	like	BPA,	these	chemicals	can	compromise	the	activity	of
hormones	that	are	critical	for	fertility.2	But	you	can	prevent	this	assault	on	your
fertility	by	learning	where	phthalates	may	be	lurking	in	your	home	and	how	to
choose	 safer	 alternatives,	 giving	 you	 the	 best	 chance	 of	 getting	 pregnant	 and
delivering	a	healthy	baby.



Phthalates	Are	Everywhere
For	 decades,	 scientists	 have	 known	 that	 phthalates	 can	 alter	 the	 levels	 and
activity	of	hormones	in	 the	body.	Phthalates	are	now	officially	recognized	as	a
reproductive	 toxin	 in	 the	 European	 Union,3	 and	 the	 U.S.	 FDA	 has	 recently
acknowledged	that	phthalates	are	endocrine	disruptors.4

As	a	result	of	these	known	toxic	effects,	certain	phthalates	have	been	banned	in
children’s	 toys	 in	 Europe	 since	 1999,	 and	 in	 the	 United	 States	 since	 2008.
Similar	 bans	 are	 also	 in	 place	 in	 Canada	 and	 Australia.	 As	 the	 European
Commission	 said	 in	 1999,	 the	 ban	was	 intended	 “to	 protect	 the	 youngest	 and
most	vulnerable	amongst	us.	We	received	scientific	advice	that	phthalates	pose	a
serious	risk	to	human	health.”5

Yet	if	phthalates	pose	a	serious	risk	to	human	health,	why	has	no	action	been
taken	to	ban	phthalates	in	products	other	than	toys?	If	it	is	beyond	question	that
phthalates	are	toxic	to	babies	and	young	children,	why	is	little	attention	paid	to
the	potential	toxic	effects	before	and	during	pregnancy?
In	the	words	of	a	leading	researcher	in	the	field,	Dr.	Shanna	Swan:	“eliminating

these	phthalates	from	children’s	toys	–	I	think	it	is	important	.	.	.	–	but	I	would
not	 do	 that	 at	 the	 expense	 of	 eliminating	 phthalates	 in	 products	 to	 which
pregnant	 women	 are	 exposed.	 Because	 that	 is	 the	 most	 critical	 target	 for
phthalates.”6

Clearly	 any	 regulation	 that	 does	 exist	 is	 not	 working,	 because	 biologically
active	forms	of	phthalates	have	been	detected	in	95%	of	pregnant	women.7	This
finding	 is	 not	 all	 that	 surprising	 given	 that	 phthalates	 are	 widely	 used	 in
everything	 from	 fabric	 softeners	 to	 food	 containers	 to	 perfumes.	 As	 a	 result,
these	chemicals	can	be	found	in	the	bloodstream	of	the	vast	majority	of	people
tested	in	the	United	States,	Europe,	and	Asia.8

The	fact	that	almost	all	women	are	exposed	to	phthalates	during	pregnancy	is
of	 great	 concern	 because	 there	 is	 strong	 evidence	 that	 high	 levels	 of	 these
chemicals	 can	 negatively	 impact	 a	 developing	 fetus.	 The	 likely	 effects	 of
phthalates	 on	 a	 fetus	 during	 pregnancy	 are	 reason	 enough	 to	 start	 to	 remove
phthalates	from	your	home	now	in	order	to	protect	your	growing	baby	when	you
do	 become	 pregnant.	 Evidence	 is	 also	 emerging	 that	 high	 levels	 of	 phthalates



may	contribute	to	poor	egg	quality	and	therefore	infertility.



Phthalates	and	Fertility
There	are	still	many	unknowns	when	it	comes	to	the	precise	impact	of	phthalates
on	 fertility,	 so	 it	 could	 be	 argued	 that	 the	 need	 to	 limit	 your	 exposure	 to
phthalates	while	 trying	to	conceive	is	unproven.	Yet	 there	is	also	no	proof	 that
phthalates	 are	 safe,	 and	 what	 little	 evidence	 we	 do	 have	 about	 the	 effects	 of
phthalates	is	very	troubling.	When	it	comes	to	the	impact	of	phthalates	on	health
and	 fertility,	 the	 human	 population	 is	 currently	 participating	 in	 a	 grand
experiment	without	even	knowing	it.
The	current	evidence	about	 the	 impact	of	phthalates	on	fertility	 is	based	on	a

collection	of	individual	studies	that	each	tell	a	small	part	of	the	story	rather	than
the	 large-scale	 human	 studies	 needed	 to	 prove	 a	 definitive	 impact	 on	 human
fertility.	 Nevertheless,	 when	 added	 together,	 the	 current	 research	 creates	 a
picture	that	is	cause	for	concern.
The	 first	evidence	 to	emerge	 that	phthalates	could	 impact	 fertility	came	from

studies	 showing	 that	 high	 doses	 of	 phthalates	 interfered	 with	 fertility	 in
laboratory	 animals.	 In	 one	 of	 the	 earliest	 studies,	 rats	 given	 high	 doses	 of	 a
particular	phthalate	simply	stopped	ovulating.9	The	phthalate	used	in	this	study,
called	DEHP,	 is	 the	 type	most	commonly	found	 in	soft	and	flexible	plastic,	 so
this	discovery	was	quite	disturbing.
Gradually	 the	 initial	 findings	 on	 the	 impact	 of	 high	 doses	 in	 animals	 were

extended	to	show	that	various	different	phthalates	have	damaging	effects	on	the
human	reproductive	system,	even	at	very	 low	doses.10	Vast	amounts	of	animal
research	also	show	basic	biological	changes	that	likely	occur	in	the	human	body,
too	—	changes	that	are	bad	news	if	you	are	trying	to	have	a	baby.
Most	studies	on	the	harmful	effects	of	phthalates	have	actually	focused	on	male

fertility,	 as	 a	 result	 of	 research	 20	 years	 ago	 showing	 testicular	 damage	 to
newborn	male	rats.	This	early	research	on	rats	triggered	several	human	studies,
which	produced	substantial	evidence	that	phthalate	exposure	significantly	affects
sperm	quality,	even	at	a	low	dose.11

While	 phthalates	 may	 damage	 sperm	 in	 a	 variety	 of	 ways,12	 the	 clearest
evidence	 indicates	 that	 phthalates	 reduce	 sperm	 quality	 by	 altering	 hormone
levels	and	causing	oxidative	stress.	While	sperm	quality	has	long	been	the	center



of	 attention	 of	 phthalate	 research,	 and	 female	 fertility	 has	 been	 neglected,	 the
latest	research	now	indicates	that	phthalates	harm	developing	eggs	in	much	the
same	way.

What	Happens	to	Eggs	Exposed	to	Phthalates?
Whether	 you	 are	 trying	 to	 conceive	 naturally	 or	 through	 IVF,	 the	 ability	 of
ovarian	 follicles	 to	 grow	 and	 the	 egg	 inside	 to	 mature	 properly	 is	 critical	 to
fertility.	In	a	normal	ovulation	cycle,	one	ovarian	follicle	matures	fully	and	the
egg	 inside	 bursts	 out	 at	 the	 time	 of	 ovulation.	 In	 a	 successful	 IVF	 cycle,
medication	stimulates	a	dozen	or	more	eggs	to	mature	at	once.
Unfortunately,	researchers	have	consistently	found	that	phthalates	significantly

interfere	with	the	growth	of	ovarian	follicles	in	eggs	from	a	variety	of	animals.13

Part	of	 the	reason	for	 this	 is	 that	phthalates	decrease	production	of	estrogen	by
the	follicles,	and	estrogen	is	one	of	the	main	drivers	of	follicle	growth	and	egg
development	in	animals	and	humans	alike.14

The	 ability	 of	 phthalates	 to	 similarly	 decrease	 estrogen	 production	 in	 human
follicle	 cells	 was	 first	 seen	 by	 researchers	 in	 Germany	 who	 studied	 the	 cells
surrounding	each	egg	from	women	undergoing	IVF.15	The	actual	eggs	obtained
in	 an	 IVF	 cycle	 were	 too	 precious	 to	 experiment	 on,	 but	 eggs	 are	 naturally
surrounded	by	a	layer	of	cells	that	are	not	needed	for	the	rest	of	the	IVF	cycle.
The	 researchers	 grew	 those	 cells	 in	 the	 lab	 with	 various	 concentrations	 of	 a
phthalate,	MEHP.	(This	 is	a	compound	produced	 in	 the	body	after	exposure	 to
that	ubiquitous	phthalate	in	plastic,	DEHP.)	They	found	that	even	at	low	doses,
phthalate	 exposure	 suppressed	 the	 production	 of	 estrogen	 by	 the	 follicle	 cells,
which	would	be	expected	to	suppress	follicle	growth.16

Laboratory	studies	have	also	shown	that	exposure	to	phthalates	during	the	time
the	eggs	are	maturing	drastically	interfered	with	egg	development	and	the	ability
of	eggs	to	fertilize.17	Other	studies	have	suggested	that	the	impact	of	phthalates
on	egg	development	is	at	least	partly	due	to	a	reduction	in	the	activity	of	genes.
Specifically,	 phthalates	 seem	 to	 impact	 the	 genes	 that	 drive	 meiosis	 and	 cell
division	that	are	essential	for	egg	development.18

But	the	effect	of	phthalates	does	not	end	with	compromising	the	ability	of	eggs
to	mature	properly.	The	next	critical	step	before	pregnancy	—	embryo	survival



—	could	also	be	affected.	This	 is	a	stage	of	conception	you	have	probably	not
given	much	thought	to	unless	you	have	been	through	an	IVF	cycle	in	which	your
fertilized	embryos	did	not	make	it	to	the	five-day	mark.	Unfortunately,	this	is	not
uncommon,	and	in	a	typical	IVF	cycle,	many	embryos	do	not	survive	those	first
few	 days	 before	 they	 are	 transferred	 to	 the	 uterus.	 Embryo	 survival	 is	 also
critical	when	trying	to	conceive	naturally.
When	animal	eggs	and	embryos	are	exposed	to	phthalates	in	a	laboratory,	there

is	 a	 clear	 negative	 effect	 on	 embryo	 survival.	 Fewer	 embryos	 survive	 to	 the
blastocyst	stage,	and	at	high	doses,	no	embryos	survive.	 19	But	 this	 research	 is
only	very	preliminary,	and	we	do	not	yet	know	whether	the	same	thing	happens
in	humans	at	the	doses	we	are	typically	exposed	to	in	everyday	life.
What	we	do	know	is	that	phthalates	cause	yet	another	specific	biological	effect

in	humans	that	is	very	concerning	for	fertility.	Specifically,	several	studies	of	the
human	 population	 have	 now	 reported	 a	 link	 between	 phthalate	 exposure	 and
increased	levels	of	oxidative	stress	in	the	body.20

Oxidative	stress	occurs	when	a	cell	produces	more	reactive	oxygen	molecules
(commonly	known	as	free	radicals	or	oxidants)	than	it	can	handle.	Antioxidants
within	 the	 cell	 normally	 keep	 these	 reactive	 molecules	 in	 check,	 but	 if	 they
cannot	 keep	 up,	 reactive	 molecules	 can	 damage	 the	 cell.	 This	 state	 is	 called
oxidative	stress.
Oxidative	stress	causes	ovarian	follicles	to	die	off21	and	has	been	linked	to	the

age-related	 decline	 in	 fertility,	 endometriosis,	 and	 unexplained	 infertility.22

Studies	have	shown	that	exposure	to	phthalates	may	be	one	contributing	factor	to
oxidative	stress	in	developing	eggs	and	therefore	contribute	to	infertility.
In	 the	 largest	human	study	on	phthalates	and	oxidative	stress,	 looking	at	data

from	 approximately	 10,000	 people	 in	 the	 United	 States	 collected	 over	 eight
years,	researchers	at	the	University	of	Michigan	School	of	Public	Health	found
that	people	with	higher	levels	of	several	phthalates	tended	to	have	higher	levels
of	inflammation	and	oxidative	stress.23

This	type	of	large	population	study	can	only	establish	a	link,	not	a	cause-and-
effect	 relationship.	 But	 that	 is	 where	 animal	 and	 laboratory	 studies	 are	 useful
because	they	show	at	a	molecular	level	that	phthalates	do	cause	oxidative	stress



in	a	variety	of	cells,	including	eggs.
Scientists	have	found	that	phthalates	cause	oxidative	stress	by	interfering	with

antioxidant	 enzymes.	 These	 enzymes	 are	 a	 type	 of	 defense	 system,	 there	 to
protect	cells	from	damage	by	oxidants.
Early	 studies	 found	 that	 a	 particular	 phthalate,	 DEHP,	 alters	 the	 activity	 of

antioxidant	enzymes	in	the	liver	and	in	the	cells	that	produce	sperm,	resulting	in
oxidative	stress.24	 In	2011,	 this	was	also	shown	 to	happen	 in	developing	eggs,
indicating	that	oxidative	stress	could	be	responsible	for	at	least	some	of	the	harm
caused	 by	 phthalates.25	 In	 other	 words,	 phthalates	 may	 weaken	 eggs’	 natural
antioxidant	defense	systems.
In	 addition,	 phthalate	 exposure	has	been	 associated	with	 an	 increased	 risk	of

endometriosis.26	Endometriosis	 is	a	poorly	understood	condition	 in	which	cells
from	the	lining	of	the	uterus	find	their	way	to	other	places	in	the	pelvis,	such	as
the	 outsides	 of	 other	 organs,	 where	 they	 can	 attach	 and	 start	 to	 grow.	 Even
though	they	are	outside	 the	uterus,	 these	cells	continue	 to	act	as	 if	 they	were	a
part	 of	 the	 normal	 endometrial	 lining	 –	 thickening,	 breaking	 down,	 and	 then
bleeding	 each	 month.	 This	 process	 causes	 pain,	 inflammation,	 and	 often	 scar
tissue.	As	a	result,	many	women	with	endometriosis	have	difficulty	conceiving,
although	treatments	exist	that	can	help	improve	fertility.
Even	though	it	is	not	yet	known	what	causes	endometriosis,	researchers	suspect

that	 phthalate	 exposure	 could	 be	 one	 of	 many	 contributing	 factors.	 This	 is
because	 the	 vast	 majority	 of	 studies	 examining	 this	 issue	 have	 shown
significantly	higher	levels	of	phthalates	in	women	with	endometriosis	than	those
without	 the	condition.27	 In	one	of	 the	 largest	studies	 to	date,	 researchers	at	 the
National	 Institutes	 of	 Health,	 the	 University	 of	 Utah,	 and	 several	 other
institutions	analyzed	phthalate	levels	in	over	400	women.28	They	found	a	higher
level	of	6	different	phthalate	compounds	 in	women	with	endometriosis.	 In	 this
study,	higher	phthalate	levels	were	in	fact	associated	with	a	twofold	increase	in
the	rate	of	endometriosis.
This	 by	 no	 means	 suggests	 that	 reducing	 your	 exposure	 to	 phthalates	 will

improve	or	prevent	endometriosis;	we	simply	do	not	know	enough	to	conclude
that.	 But	 the	 research	 on	 a	 possible	 connection	 between	 phthalates	 and



endometriosis	 serves	 as	 a	 warning	 to	 all	 women	 that	 phthalates	 could	 be
impacting	our	reproductive	systems	in	ways	that	are	not	yet	understood.



Miscarriage
There	is	one	more	piece	of	the	puzzle	suggesting	that	phthalates	may	be	harmful
for	fertility.	In	a	small	study	published	in	2012,	women	who	had	higher	levels	of
a	 particular	 phthalate	 in	 their	 system	before	 they	 became	pregnant	were	much
more	likely	 to	miscarry.29	This	study	followed	a	group	of	women	trying	to	get
pregnant	 over	 six	months.	 The	 researchers	 tested	 the	women	 for	 the	 phthalate
MEHP	and	also	 tested	 for	 the	pregnancy	hormone	HCG	at	 specific	 times	each
month.	 Because	 of	 this	 regular	 testing	 for	 HCG,	 even	 very	 early	 pregnancy
losses	were	detected,	including	those	that	occurred	before	the	women	even	knew
they	were	pregnant.
The	 researchers	 found	 that	 higher	 levels	 of	 MEHP	 before	 pregnancy	 were

linked	to	a	higher	rate	of	miscarriage.	This	is	again	just	one	preliminary	study,
but	it	adds	further	reason	to	be	cautious	of	phthalates.



Phthalates	During	Pregnancy
While	research	on	phthalates	and	female	fertility	is	just	beginning,	there	is	much
clearer	 evidence	 that	 unborn	 babies	 are	 particularly	 vulnerable	 to	 the	 toxic
effects	of	phthalates.
Studies	on	how	phthalates	can	harm	a	developing	fetus	during	pregnancy	have

uncovered	 three	 worrisome	 trends:	 a	 link	 to	 premature	 birth,	 effects	 on	 the
reproductive	systems	of	baby	boys,	and	altered	brain	development	and	behavior
in	early	childhood.
Starting	 with	 premature	 birth,	 several	 studies	 have	 shown	 a	 link	 between

exposure	to	phthalates	during	pregnancy	and	earlier	delivery.30	In	one	study	led
by	Dr.	John	Meeker	at	the	University	of	Michigan,	together	with	scientists	at	the
CDC	and	the	Harvard	School	of	Public	Health,	higher	phthalate	levels	during	the
third	 trimester	 were	 detected	 in	 pregnant	 women	 who	 delivered	 preterm
compared	with	those	who	delivered	at	term.31

One	hypothesis	 for	how	phthalates	could	 increase	 the	 risk	of	preterm	birth	 is
that	 these	 chemicals	 increase	 inflammation,	 which	 raises	 the	 risk	 of	 earlier
labor.32	It	is	also	plausible	that	phthalates,	which	we	know	alter	hormone	levels
in	the	ovaries,	may	contribute	to	preterm	birth	by	lowering	the	levels	of	estrogen
and	progesterone	in	the	uterus.33

Another	troubling	effect	of	phthalates	during	pregnancy	is	sometimes	described
as	“demasculinization”	of	boys.	One	of	 the	pioneers	 in	 this	field	 is	Dr.	Shanna
Swan,	Professor	of	Preventive	Medicine	at	Mount	Sinai	Hospital	in	New	York.
In	2005	and	2008,	she	published	the	results	of	groundbreaking	research	showing
that	women	with	higher	levels	of	certain	phthalates	during	pregnancy	were	more
likely	 to	 have	 baby	 boys	 with	 specific	 problems	 with	 their	 reproductive
systems.34

Several	years	earlier,	a	similar	effect	of	phthalates	during	pregnancy	had	been
seen	 in	 mice	 and	 rats	 by	 many	 different	 researchers.	 A	 characteristic	 set	 of
changes	 in	 these	 animals	 had	 even	 become	 known	 as	 “phthalate	 syndrome.”35

This	syndrome	included	incomplete	testicular	descent	and	several	other	specific
genital	malformations.	While	phthalate	syndrome	was	of	great	concern,	no	one
really	knew	the	implications	for	humans	exposed	to	these	same	chemicals.



There	 was	 some	 hope	 that	 phthalate	 syndrome	 was	 limited	 to	 high-dose
exposure	 and	 lab	 animals,	 but	 Dr.	 Swan	 quashed	 those	 hopes	 with	 definitive
research	showing	that	a	similar	thing	was	happening	in	people,	and	at	the	doses
many	women	 are	 exposed	 to	 on	 a	 daily	 basis.36	 As	Dr.	 Swan	 explained,	 “we
were	 the	 first	 to	 show	 a	 link	 between	 prenatal	 phthalate	 exposure	 and
reproductive	development	in	humans.”37

The	 consensus	 among	 scientists	 now	 studying	 how	 phthalates	 interfere	 with
male	 reproductive	 development	 is	 that	 phthalates	 suppress	 the	 production	 of
testosterone	in	male	fetuses	during	pregnancy.38	Numerous	animal	studies	have
concluded	 that	 phthalates	 interfere	 with	 testosterone	 production	 in	 male
fetuses,39	 and	 testosterone	 is	 critical	 to	 development	 of	 the	male	 reproductive
system.
Many	different	research	groups	have	also	found	a	strong	link	between	exposure

to	 phthalates	 during	 pregnancy	 and	 altered	 brain	 development	 and	 behavior	 in
babies	and	children.	For	example,	 in	one	 recent	 study	of	319	pregnant	women
conducted	by	the	Columbia	Center	for	Children’s	Environmental	Health	in	New
York,	 researchers	 measured	 phthalate	 levels	 in	 each	 mother’s	 system	 during
pregnancy.40	Then	three	years	later,	the	researchers	assessed	the	toddlers’	mental
development	and	motor	skills,	and	noted	any	behavioral	problems.
The	 results	were	disconcerting:	Children	whose	mothers	had	higher	 levels	of

phthalates	in	their	system	while	pregnant	scored	significantly	lower	on	measures
of	mental,	motor,	and	behavioral	development.
This	finding	was	unfortunately	not	new.	Many	other	studies	had	also	reached

the	same	conclusion.41	Researchers	have	hypothesized	that	this	impact	on	brain
development	could	be	due	to	the	effects	of	phthalates	on	thyroid	hormones.	This
theory	 is	 supported	 by	 research	 consistently	 demonstrating	 that	 phthalates
interfere	with	thyroid	function,	42	and	the	critical	role	the	thyroid	plays	in	brain
development,43	including	during	pregnancy.44

Phthalates	 have	 also	 been	 found	 to	 contribute	 to	 allergies	 and	 eczema	 in
children,45	 and	 there	 is	 a	 clear	 link	 between	 living	 in	 a	 home	with	 phthalate-
laden	plastic	 flooring	and	an	 increased	risk	of	asthma	in	children.46	Babies	are
often	exposed	to	much	higher	levels	of	certain	phthalates	because	they	teethe	on



plastic	and	absorb	phthalates	through	their	skin	from	baby	care	products	such	as
shampoos	and	lotions.47

Researchers	have	found	that	the	more	baby	care	products	mothers	use	on	their
infants	(such	as	shampoos,	lotions,	and	powders),	the	more	phthalates	are	found
in	the	babies’	systems.48

Fortunately,	 this	 exposure	 of	 your	 eggs,	 your	 developing	 fetus,	 and	 your
newborn	baby	to	toxic	levels	of	phthalates	is	not	inevitable.	You	can	do	quite	a
few	 simple	 things	 to	 reduce	 the	 level	 of	 phthalates	 in	 your	 body	 and	 in	 your
home.



Reducing	Your	Exposure	to	Phthalates
The	first	place	to	look	when	trying	to	remove	phthalates	from	your	home	is	your
bathroom.	 Cosmetics	 and	 personal	 care	 products	 such	 as	 hairspray,	 lotions,
fragrances,	 and	 nail	 polish	 often	 have	 very	 high	 levels	 of	 phthalates.	 These
chemicals	 can	 be	 absorbed	 through	 the	 skin	 from	 lotions49	 or	 inhaled	 from
products	that	are	sprayed	into	the	air.	Phthalates	can	in	fact	be	found	in	almost
anything	fragranced.	As	a	result,	 it	 is	not	surprising	that	women	typically	have
higher	levels	than	men	of	the	types	of	phthalates	used	in	cosmetics	and	personal
care	products.50

Nail	 polish	 often	 has	 a	 higher	 concentration	 of	 phthalates	 than	 any	 other
cosmetic	product;	this	is	reason	enough	to	stop	wearing	nail	polish	while	trying
to	 conceive.	 Nail	 polish	 also	 often	 contains	 other	 nasty	 chemicals	 such	 as
formaldehyde	and	 toluene,	both	of	which	have	been	 linked	 to	 reduced	 fertility
and	increased	risk	of	miscarriage.51	Many	different	studies	across	the	world	have
concluded	 that	women	exposed	 to	 formaldehyde	on	a	daily	basis	 through	 their
workplace	 (nail	 salons,	 hospitals,	 and	 laboratories)	 have	 more	 than	 twice	 the
chance	of	miscarriage.	52

Major	 nail	 polish	 companies	 recently	 agreed	 to	 remove	 this	 “toxic	 trio”	 of
formaldehyde,	 toluene,	 and	 the	 specific	 phthalate	 DBP	 from	 their	 products,
labeling	 the	 new	 formulations	 “three-free.”	 However	 in	 2012,	 a	 study	 by	 the
California	EPA	 found	 that	many	nail	 products	 claiming	 to	be	 “three-free”	 still
had	one	or	more	of	these	dangerous	chemicals,	sometimes	at	very	high	levels.
Buying	 nail	 polish	 labeled	 “three-free”	 and	 “phthalate-free”	 is	 a	 safer	 option

than	 traditional	 formulations,	 but	 in	 the	 end	we	may	not	 be	 able	 to	 trust	what
manufacturers	say.	The	best	brands	are	probably	those	sold	at	health	food	stores
and	 ranked	 as	 less	 toxic	 by	 the	 Environmental	 Working	 Group	 Skin	 Deep
Cosmetics	Database,	such	as	Honeybee	Gardens.	If	you	cannot	bear	to	part	with
traditional	 nail	 polish,	 the	 danger	 may	 be	 minimized	 by	 ensuring	 good
ventilation	during	your	manicure.
You	can	sometimes	recognize	phthalates	in	lotions	and	other	cosmetic	products

by	their	chemical	names	and	abbreviations.	Occasionally	you	will	see	the	word
“phthalate”	buried	in	a	 long	chemical	name,	such	as	di-n-butylphthalate	(DBP)



or	diethyl	phthalate	(DEP),	listed	in	the	ingredients	of	deodorant,	perfume,	hair
products,	and	moisturizers.
But	phthalates	are	often	present	without	being	identified	anywhere	on	the	label.

Companies	are	allowed	to	do	this	because	of	a	loophole	whereby	manufacturers
are	not	required	to	identify	individual	ingredients	in	fragrances.	Anytime	you	see
the	word	 “fragrance”	 in	 a	 list	 of	 ingredients,	 you	 can	 assume	 that	 the	 product
likely	contains	phthalates.
If	 you	wear	 perfume	 on	 a	 daily	 basis,	 this	 is	 likely	 to	 be	 another	 one	 of	 the

main	sources	of	toxic	phthalates	in	your	body.	53	Studies	have	found	that	women
who	wear	perfume	can	have	double	the	concentration	of	some	phthalates	in	their
system.	 Perfumes	 are	 also	 a	 cocktail	 of	 dozens	 of	 other	 chemicals	 that	 can
potentially	 cause	 allergies	 and	 disrupt	 hormones,	 many	 of	 which	 have	 never
been	 tested	 for	 safety.	 If	 you	 cannot	 give	 up	 fragrance	 altogether,	 consider
switching	to	all-natural	fragrances	or	body	lotions	scented	with	natural	essential
oils	and	labeled	as	“phthalate-free.”
Another	place	to	look	for	phthalates	is	anything	made	out	of	soft	plastic	such	as

PVC	(polyvinylchloride),	often	called	vinyl.	This	type	of	plastic	is	used	to	make
shower	curtains,	raincoats,	yoga	mats,	school	supplies,	place	mats,	and	makeup
bags.	 In	 fact,	 if	 a	 plastic	 product	 is	 flexible,	 it	 probably	 contains	 phthalates
unless	the	label	specifically	says	it	does	not.	From	these	products,	the	phthalates
can	be	released	into	the	air	and	inhaled,	or	released	into	food.54

Because	 phthalates	 are	 found	 in	 so	many	products,	 reducing	 the	 amount	 you
are	exposed	to	can	seem	like	an	overwhelming	project.	But	an	easy	way	to	start
is	to	remove	some	of	the	worst	offenders	in	your	home,	then	over	time	replace
other	phthalate-laden	products	as	needed.	For	example,	you	may	decide	to	stop
using	 air	 fresheners,	 nail	 polish,	 and	 perfume.	 This	 is	 a	 particularly	 powerful
first	step	because	these	products	are	typically	highest	in	toxic	phthalates.55

You	 could	 also	 switch	 to	 laundry	 detergents,	 fabric	 softeners,	 and	 cleaning
supplies	 that	are	made	with	only	plant-based	natural	 ingredients	or	specifically
labeled	as	phthalate	free	(such	as	those	made	by	The	Honest	Company,	Aussan
Natural,	 or	 Method).	 Those	 simple	 steps	 alone	 could	 make	 an	 enormous
difference	to	your	level	of	phthalate	exposure.
If	you	want	 to	 take	 the	next	 step,	you	could	 replace	your	hair-care	and	 skin-



care	 products	 with	 fragrance-free	 products	 or	 ones	 specifically	 labeled	 as
“phthalate	free”	(such	as	those	made	by	The	Honest	Company,	Avalon	Organics,
Neutrogena	 Naturals,	 Dennis	 Gross,	 Alterna,	 La	 Vanilla	 Healthy	 Baby,	 and
California	Baby).
The	most	 important	skin-care	product	 to	replace	is	probably	your	body	lotion

because	it	is	applied	over	a	greater	surface	area,	so	you	are	likely	to	absorb	more
chemicals	through	your	skin.
You	may	also	want	 to	consider	 replacing	your	vinyl	shower	curtain	with	one

made	 from	 nylon,	 cotton,	 or	 polyester,	 and	 replacing	 your	 yoga	mat	with	 one
labeled	 “PVC	 free”	 (Gaiam	 is	 just	 one	 company	 now	making	 these	 less	 toxic
yoga	mats).
The	 final	 step	 in	your	program	 to	 reduce	phthalates	 in	your	home	may	be	 to

limit	the	amount	of	packaged,	processed	food	you	buy.	Food	is	actually	a	major
source	of	phthalates	because	phthalates	enter	the	food	chain	at	every	stage,	from
growing	livestock	and	spraying	pesticides	on	fruit	and	vegetables	to	processing,
packaging,	 and	 commercial	 food	 preparation.56	 For	 this	 reason,	 phthalates	 are
commonly	found	in	even	the	healthiest	foods.57

There	is	no	foolproof	way	to	escape	phthalates	in	food,	but	the	best	strategy	is
likely	 to	 be	 to	 avoid	 highly	 processed	 food,	 avoid	 food	 packaged	 or	 stored	 in
plastic,	and	choose	organic	fruits,	vegetables,	and	meats.
When	 five	 families	 in	 San	 Francisco	were	 given	 a	 diet	 strictly	 applying	 this

strategy	for	several	days,	their	levels	of	certain	phthalate	metabolites	fell	by	over
50%.58	These	families	had	meals	prepared	for	 them	–	almost	exclusively	using
fresh,	 organic	 ingredients.	 The	 meals	 were	 also	 prepared	 and	 stored	 without
plastic	 utensils	 or	 containers,	 and	 the	 participants	 were	 only	 allowed	 to	 drink
coffee	made	in	a	French	press	or	ceramic	drip	rather	than	a	coffee	machine	with
plastic	parts	 inside.	It	may	not	be	practical	 to	follow	these	rules	every	day,	but
this	 study	 suggests	 that	 any	 reduction	 of	 packaged	 food	 in	 favor	 of	 organic
produce	 and	meat	 is	 likely	 to	 help	 reduce	 phthalate	 levels,	 along	with	 having
many	other	nutritional	benefits.
Choosing	 organic	 produce	 is	 a	 particularly	 powerful	 way	 of	 reducing	 your

toxin	exposure	because	doing	so	avoids	the	phthalates	and	many	other	hormone-
disrupting	 chemicals	 found	 in	 pesticides.	 (Phthalates	 have	 long	 been	 used	 as



solvents	 in	 pesticides,	 although	 many	 specific	 phthalates	 have	 recently	 been
removed	from	the	EPA’s	list	of	approved	pesticide	ingredients.)
Avoiding	 food	packaged	 in	clear	plastic	 is	another	great	 step	 to	 take	because

packaging	such	as	clamshells	and	blister	packs	are	often	made	 from	phthalate-
laden	PVC,	which	 can	be	 identified	by	 the	number	3	 in	 the	 recycling	 symbol.
While	most	plastic	bottles	used	for	water,	soda,	and	condiments	are	made	from	a
type	of	plastic	called	PET	or	PETE,	which	in	theory	is	not	manufactured	using
phthalates,	 researchers	 have	 consistently	 found	 that	 water	 packaged	 in	 these
plastic	 bottles	 contains	 much	 higher	 phthalate	 levels	 than	 water	 packaged	 in
glass	bottles,	perhaps	because	of	contamination	during	plastic	recycling.59

It	is	difficult	to	completely	avoid	buying	food	and	drinks	packaged	in	plastic,
but	whenever	 you	 have	 a	 choice	 between	 glass	 and	 plastic,	 choose	 glass,	 and
look	for	opportunities	to	replace	plastic-packaged	foods	when	you	can.	A	2013
study	by	researchers	at	New	York	University	found	that	children	who	ate	more
fruit	 had	 lower	 phthalate	 levels,	 whereas	 greater	 meat,	 fish,	 and	 poultry
consumption	was	associated	with	higher	phthalate	levels.60

It	 is	up	 to	you	 to	decide	which	changes	are	easiest	 for	you	 to	make	and	how
careful	 you	want	 to	 be.	Any	of	 these	 steps	will	 help	 and	will	 not	 only	 reduce
your	 exposure	 to	 phthalates	 but	 will	 probably	 also	 reduce	 your	 exposure	 to	 a
host	 of	 other	 potentially	 toxic	 chemicals.	 This	 is	 because	 plastics	 made	 from
PVC	 can	 leach	 lead	 and	 cadmium,61	 while	 cosmetics	 that	 contain	 phthalates
often	also	contain	other	harmful	chemicals	such	as	parabens.
In	 one	 recent	 study,	 Harvard	 researchers	 suggested	 that	 propyl-paraben,	 a

common	 cosmetic	 ingredient,	 is	 linked	 to	 diminished	 ovarian	 reserve.62

Cosmetics	companies	that	go	to	the	trouble	of	eliminating	phthalates	from	their
products	are	more	likely	to	stay	away	from	these	other	harmful	chemicals,	too.
All	these	steps	to	minimizing	phthalate	exposure	while	trying	to	conceive	will

have	the	added	benefit	of	reducing	phthalate	levels	 in	your	home	when	you	do
become	pregnant	and	will	protect	your	unborn	baby	from	the	multitude	of	health
risks	 posed	 by	 phthalate	 exposure	 in	 utero	 and	 during	 early	 childhood.	 Yet
preparing	 to	 bring	 your	 baby	 home	will	 pose	 an	 additional	 challenge	when	 it
comes	 to	avoiding	phthalates	because	baby	products	are	a	 surprising	source	of
toxic	phthalates.



In	 addition	 to	 all	 the	 fragranced	 baby	 shampoos	 and	 lotions	 that	 contain
phthalates,	just	about	every	company	that	makes	crib	mattresses,	mattress	pads,
and	 changing	 pads	 uses	 PVC	 as	 a	 waterproof	 layer,	 despite	 the	 well-known
health	dangers.	Many	companies	also	package	baby	clothes,	sheets,	and	blankets
in	this	plastic,	allowing	these	nasty	chemicals	to	get	into	the	fabric.
The	fact	that	phthalates	are	banned	in	children’s	toys	but	widely	used	in	baby

products	 is	 perplexing	 and	 will	 hopefully	 change	 soon.	 In	 the	 meantime,	 one
company	 that	 makes	 good-quality	 crib	 mattresses,	 changing	 pads,	 and	 other
excellent	 baby	 products	 without	 this	 toxic	 plastic	 is	 Naturepedic.	 The	 Honest
Company	 and	 California	 Baby	 also	 make	 phthalate-free	 shampoos	 and	 baby
lotions.
The	world	is	also	full	of	many	other	toxins,	but	in	general	we	know	very	little

about	how	they	affect	fertility.	There	is	clear	evidence	that	BPA	and	phthalates
have	 the	 potential	 to	 disrupt	 hormones	 and	 therefore	 compromise	 fertility	 and
early	 childhood	 development.	 Unfortunately,	 many	 other	 toxins	 in	 our
environment	 are	 suspected	 of	 doing	 the	 same,	 but	 the	 research	 on	 how	 these
other	toxins	impact	fertility	is	just	beginning.
If	you	want	to	be	particularly	cautious	and	minimize	exposure	to	other	known

hormone	 disruptors,	 the	 best	 place	 to	 start	 is	 the	 Environmental	 Working
Group’s	 dirty	 dozen	 list	 of	 endocrine	 disruptors.63	 In	 addition	 to	 BPA	 and
phthalates,	 this	 list	 contains	 ten	 other	 common	 toxins	 that	 you	 can	 avoid	 in
surprisingly	simple	ways:

Dioxin:	Choose	low-fat	meat	and	dairy,	and	use	olive	oil	instead	of	butter.
Atrazine:	 Buy	 organic	 fruit	 and	 vegetables,	 and	 use	 a	 water	 filter	 certified	 to

remove	 atrazine	 (see	 the	 Environmental	 Working	 Group’s	 Water	 Filter
Buying	Guide64).

Perchlorate:	Although	difficult	to	avoid,	you	can	minimize	its	potential	to	disrupt
thyroid	 hormones	 by	 getting	 enough	 iodine	 in	 your	 diet,	 such	 as	 through
iodized	salt.

Fire	Retardants:	Air	out	your	home	and	vacuum	regularly	with	a	HEPA-filtered
vacuum	cleaner.

Lead:	Buy	a	water	filter	certified	to	remove	lead,	and	take	off	your	shoes	at	the



door.
Arsenic:	Use	a	water	filter	certified	to	remove	arsenic.
Mercury:	 Choose	 low-mercury	 fish,	 and	 don’t	 handle	 the	 new	 compact-

fluorescent	 light	 bulbs.	 If	 dropped	 and	 broken,	 these	 bulbs	 release	mercury
vapors	into	the	air.

Perfluorinated	 Chemicals	 (PFCs):	 Use	 stainless	 steel	 and	 cast	 iron	 cookware
instead	of	nonstick	pans.

Organophosphate	 Pesticides:	 Buy	 organic	 fruit	 and	 vegetables	 if	 you	 can,	 or
choose	varieties	less	likely	to	be	contaminated	with	high	levels	of	pesticides	–
typically	those	with	a	protective	outer	peel,	such	as	pineapple,	mangoes,	kiwi,
corn,	cabbage,	and	avocado.

Glycol	Ethers:	Avoid	cleaning	products	containing	2-butoxyethanol	(EGBE)	and
methoxydiglycol	(DEGME).

In	 addition,	 new	 evidence	 is	 emerging	 that	 a	 group	 of	 chemicals	 called
quaternary	 ammonium	 compounds	may	 pose	 a	 serious	 threat	 to	 fertility	while
dramatically	 increasing	 the	 risk	of	birth	defects.65	These	chemicals	are	used	 in
many	 disinfectant	 sprays	 and	 wipes	 (including	 certain	 Lysol	 and	 Clorox
products).	While	 the	 danger	 of	 quaternary	 ammonium	 compounds	 is	 only	 just
beginning	to	come	to	light,	the	research	in	this	area	further	emphasizes	the	need
to	 choose	natural,	 non-toxic	household	products	 rather	 than	gambling	with	 the
dozens	of	untested	chemicals	found	in	conventional	products.
As	Dr.	Swan	explained,	“I	think	we	have	now	a	lot	of	data	that	environmental

chemicals	 can	 and	 do	 lower	 sperm	 count,	 impact	 time	 to	 conception,	 increase
fetal	 loss	 in	 early	 pregnancy,	 affect	 pregnancy	 outcomes.	 Do	 we	 need	 more
studies?	Of	course	we	do.	But	do	we	have	enough	 information	 to	act	on	 these
studies	that	we	have?	I	say	that	we	do.”66



Further	Reading

•	Pass	Up	the	Poison	Plastic,	the	PVC-Free	Guide	for	Your	Family
and	Home.	Center	for	Health,	Environment	and	Justice.

•	Environmental	Working	Group	Guide	to	Healthy	Cleaning
(http://www.ewg.org	guidescleaners)

•	Environmental	Working	Group	Skin	Deep	Cosmetic	Database
(http://www.ewg.org/skindeep)

http://www.ewg.org <i>guides</i>cleaners
http://www.ewg.org/skindeep


Action	Steps
Basic,	Intermediate,	and	Advanced	Plans

•	Reduce	phthalate	exposure	from	cosmetics	by	replacing	hair-care
and	skin-care	products	with	ones	labeled	fragrance-free	or,	better
yet,	phthalate-free.

•	Try	to	avoid	using	perfume,	hair	spray,	and	nail	polish.

•	Look	for	cleaning	and	laundry	products	that	are	plant-based,
fragrance-free,	or	phthalate-free.

•	Consider	whether	there	is	anything	in	your	home	made	out	of	soft,
flexible	plastic,	such	vinyl	or	PVC,	that	can	be	replaced	with	a	safer
alternative.

•	Reduce	your	phthalate	exposure	from	food	by	choosing	fresh,
unprocessed	food	and	generally	minimizing	contact	with	plastic.

	



Chapter	4



Unexpected	Obstacles	to	Fertility
“Discovery	consists	of	seeing	what	everybody	has	seen	and	thinking	what

nobody	has	thought.”
—	ALBERT	SZENT-GYORGYI

If	you	are	having	trouble	conceiving	or	have	had	one	or	more	miscarriages,	you
should	ask	your	doctor	 to	 test	you	for	several	easily	 treated	conditions	 that	are
often	missed:	vitamin	D	deficiency,	underactive	thyroid,	and	celiac	disease.	Not
all	doctors	will	think	about	testing	for	these	conditions	unless	you	ask,	but	each
condition	has	a	surprisingly	strong	link	to	infertility	and	miscarriage.	Any	one	of
these	 factors	 could	 be	 the	 missing	 link	 in	 your	 treatment	 plan	 and,	 once
corrected,	will	give	you	the	best	chance	of	a	healthy	pregnancy.

Surprising	Factor	1:	Vitamin	D
In	the	past	decade,	vitamin	D	has	become	a	hot	area	of	research;	 low	levels	of
vitamin	D	 have	 now	 been	 implicated	 in	 a	 wide	 variety	 of	 diseases,	 including
diabetes,	cancer,	obesity,	multiple	sclerosis,	and	arthritis.	Although	the	research
on	 the	 role	 of	 vitamin	 D	 and	 fertility	 has	 only	 just	 begun	 and	 is	 somewhat
inconsistent,1	 several	 studies	 indicate	 that	 low	 levels	 of	 vitamin	 D	 may
negatively	impact	fertility.
In	 one	 of	 the	 most	 compelling	 studies,	 which	 was	 published	 in	 2012,

researchers	 at	 Columbia	 University	 and	 the	 University	 of	 Southern	 California
(USC)	measured	vitamin	D	levels	in	nearly	200	women	undergoing	IVF.	Of	the
Caucasian	women	in	the	group,	the	odds	of	pregnancy	were	four	times	higher	for
women	 with	 high	 vitamin	 D	 levels	 compared	 to	 those	 with	 a	 vitamin	 D
deficiency.2	 This	 trend	 was	 not	 seen	 in	 women	 of	 Asian	 ethnicity,	 but	 for
Caucasian	 women	 there	 was	 such	 a	 powerful	 difference	 in	 the	 chance	 of
becoming	pregnant	 that	 it	 should	make	 anyone	 about	 to	 go	 through	 IVF	 think
twice	about	their	own	vitamin	D	levels.
The	link	between	higher	pregnancy	rates	and	high	vitamin	D	levels	seen	in	the



Columbia/USC	study	is	consistent	with	a	previous	similar	study	in	Turkey.	That
study	found	that	in	the	group	of	women	with	the	highest	vitamin	D	levels,	47%
became	pregnant,	while	among	women	with	low	vitamin	D	levels,	the	pregnancy
rate	 was	 only	 20%.3	 Another	 more	 recent	 IVF	 study	 revealed	 a	 higher
fertilization	and	 implantation	 rate	 in	 a	group	of	women	with	higher	vitamin	D
levels.4

It	 is	 not	 yet	 known	 how	 vitamin	 D	 is	 involved	 in	 fertility,	 but	 researchers
suspect	 that	 one	of	 the	ways	 it	may	 improve	 fertility	 is	 by	making	 the	uterine
lining	 more	 receptive	 to	 pregnancy.5	 Research	 also	 indicates	 that	 vitamin	 D
plays	 a	 role	 in	 hormone	 production,	 including	 production	 of	 hormones	 that
control	 reproduction.	 Specifically,	 some	 scientists	 think	 that	 vitamin	 D
deficiency	may	contribute	 to	 infertility	by	 interrupting	 the	estrogen	system	and
also	reducing	production	of	antimullerian	hormone	(AMH),	which	is	involved	in
the	growth	of	ovarian	follicles.6	Another	enticing	clue	about	the	role	of	vitamin
D	 in	 fertility	 is	 the	discovery	 that	 there	are	 specific	 receptors	 for	vitamin	D	 in
cells	in	the	ovaries	and	the	uterus.7

It	 is	 likely	 that	 vitamin	D	 supplements	 can	 only	 improve	 fertility	 if	 you	 are
currently	 deficient,	 but	 a	 deficiency	 is	 surprisingly	 common,	 particularly	 in
cooler	climates.	By	some	estimates,	 as	much	as	36%	of	 the	U.S.	population	 is
deficient,8	and	the	rate	nearly	doubled	from	1994	to	2004.9	Researchers	believe
this	is	largely	due	to	reduced	time	outdoors	and	greater	use	of	sunscreen	because
even	though	we	obtain	small	amounts	from	food,	the	vast	majority	of	vitamin	D
in	the	body	is	made	after	the	skin	is	exposed	to	sunlight.10	In	fact,	the	decrease
in	fertility	rates	during	winter	is	thought	to	be	caused	by	a	reduction	in	vitamin
D	levels.11

Vitamin	D	deficiency	 is	 also	 especially	 common	 in	women	with	PCOS.	One
study	 in	Scotland	 found	a	severe	vitamin	D	deficiency	 in	44%	of	women	with
PCOS	but	in	just	11%	of	those	without	the	condition.12	The	same	study	found	a
link	between	lower	vitamin	D	levels	and	the	degree	of	insulin	resistance.	In	other
words,	 women	 more	 deficient	 in	 vitamin	 D	 had	 more	 significant	 metabolic
imbalances.
This	 same	 link	 between	 lower	 vitamin	 D	 levels	 and	 the	 specific	 hormonal



imbalances	in	PCOS	has	been	found	in	several	other	studies.13	Thus,	researchers
suspect	that	low	vitamin	D	levels	may	contribute	to	insulin	resistance	and	other
hormonal	 imbalances	 that	 cause	 infertility	 in	 PCOS.	 If	 this	 is	 true,	 vitamin	D
supplements	 may	 correct	 some	 of	 these	 hormonal	 imbalances	 and	 improve
fertility.
Further	research	has	provided	some	initial	evidence	that	correcting	vitamin	D

deficiency	can	improve	PCOS.	For	example,	a	study	in	Austria	found	that	50%
of	 women	 with	 PCOS	 treated	 with	 vitamin	 D	 for	 6	 months	 had	 improved
ovulation.	Vitamin	D	supplements	also	decreased	glucose	levels	and	rebalanced
hormones.14

While	 we	 await	 further	 research	 to	 clarify	 the	 exact	 value	 of	 vitamin	 D
supplements	in	treating	infertility,	 if	you	are	having	difficulty	conceiving	(with
or	 without	 PCOS),	 it	 is	 probably	 a	 good	 idea	 to	 ask	 your	 doctor	 to	 test	 your
vitamin	D	levels.
If	you	do	have	a	deficiency,	it	can	easily	be	corrected	with	a	daily	supplement.

Many	doctors	will	recommend	at	least	2,000	international	units	(IU)	of	vitamin
D	 per	 day,	 but	 you	 should	 follow	 your	 doctor’s	 recommendation	 as	 to	 the
specific	dose	to	take.
Regardless	 of	 the	 dose,	 to	 obtain	 the	 most	 benefit	 from	 a	 vitamin	 D

supplement,	 it	 is	 important	 to	 choose	 one	 that	 is	 formulated	 in	 an	 oil	 capsule,
rather	 than	a	 solid	 tablet,	 and	 to	 take	 it	with	a	meal	containing	some	 fat.	Both
measures	significantly	 improve	 the	absorption	of	vitamin	D	because	 it	 is	a	 fat-
soluble	vitamin.15

Alternatively,	you	can	boost	your	vitamin	D	levels	naturally	by	spending	more
time	 outside	 in	 the	 sun,	 although	 this	 is	 difficult	 in	 winter	 months,	 and	 sun
damage	to	skin	is	still	a	concern.	You	can	also	get	some	vitamin	D	from	foods
such	as	fish,	eggs,	and	fortified	milk,	but	you	will	probably	not	be	able	to	correct
a	 deficiency	 with	 food	 sources	 alone.	 If	 you	 have	 a	 vitamin	 D	 deficiency,	 a
supplement	may	be	the	best	way	to	improve	your	chances	of	getting	pregnant.

Surprising	Factor	2:	Hypothyroidism
If	you	have	been	struggling	with	infertility	or	miscarriages,	you	should	also	ask
your	doctor	to	check	your	thyroid	hormone	and	antibody	levels.	Even	very	mild



thyroid	conditions	can	dramatically	increase	the	risk	of	miscarriage.	In	addition,
hypothyroidism	 (underactive	 thyroid)	 is	 common	 in	 women	 with	 premature
ovarian	failure,	unexplained	infertility,	and	ovulation	disorders.
The	link	between	miscarriage	and	thyroid	disorders	was	discovered	by	accident

more	 than	 20	 years	 ago.	 The	 research	 project	 that	 uncovered	 the	 link	 was
originally	 designed	 to	 understand	why	 some	women	develop	 thyroid	 disorders
after	 they	 give	 birth.	 To	 investigate	 this,	more	 than	 500	women	 in	New	York
were	screened	for	thyroid	hormones	and	thyroid	antibodies	in	the	first	trimester
of	 pregnancy.	 Thyroid	 antibodies	were	 tested	 because	 their	 presence	 is	 a	 sign
that	the	immune	system	is	mounting	an	attack	on	the	thyroid,	which	is	the	most
common	cause	of	hypothyroidism.16

As	this	study	unfolded,	the	researchers	noticed	a	high	number	of	miscarriages
in	the	women	who	tested	positive	for	thyroid	antibodies.	The	researchers	decided
to	 look	 at	 the	 miscarriage	 rates	 more	 closely	 and	 found	 that	 in	 women	 with
thyroid	antibodies,	the	miscarriage	rate	more	than	doubled.17	This	finding	was	so
unexpected	that	the	researchers	were	not	sure	whether	the	results	showed	a	real
link	or	just	reflected	a	statistical	fluke.18

In	the	20	years	since	that	initial	research,	dozens	of	studies	have	confirmed	that
having	 an	 autoimmune	 thyroid	 disorder	 significantly	 increases	 the	 risk	 of
miscarriage.	In	a	large	study	in	Pakistan	published	in	2006,	the	miscarriage	rate
was	 even	 higher	 than	 earlier	 studies	 suggested	—	 36%	 in	women	who	 tested
thyroid	 antibody	 positive	 compared	 to	 just	 1.8%	 for	 those	 without	 thyroid
antibodies.19

Thyroid	 conditions	 are	 also	 extremely	 common	 in	 women	 with	 recurrent
miscarriage	—	typically	defined	as	women	who	have	lost	3	or	more	pregnancies.
Thyroid	 antibodies	 are	 present	 in	 more	 than	 a	 third	 of	 women	 with	 recurrent
miscarriage,	compared	to	7–13%	of	women	without	a	history	of	miscarriage.20

Doctors	 are	 not	 entirely	 sure	why	 thyroid	 antibodies	 pose	 such	 a	 problem	 in
early	pregnancy.	One	of	the	most	puzzling	facts	is	that	having	antibodies	against
the	thyroid	increases	the	miscarriage	risk	significantly,	even	when	the	thyroid	is
still	functioning	well	and	thyroid	hormone	levels	are	basically	normal.21	In	these
cases,	researchers	believe	thyroid	antibodies	may	contribute	to	miscarriage	risk



by	 reducing	 the	 ability	 of	 the	 thyroid	 to	 rise	 to	 the	 demand	 of	 making	 extra
hormones	 during	 pregnancy.	 That	 is,	 even	 when	 the	 thyroid	 is	 functioning
normally	before	pregnancy,	thyroid	autoimmunity	may	result	in	a	small	decrease
in	the	ability	of	 the	thyroid	to	function,	which	can	be	very	detrimental	 in	early
pregnancy.
Even	 though	 thyroid	 antibodies	 do	 raise	miscarriage	 rates	 in	women	without

any	obvious	decline	 in	 thyroid	 function,	 the	miscarriage	 rate	 is	especially	high
when	 tests	 show	 that	 in	 addition	 to	 thyroid	 antibodies,	 the	 hormone	 levels	 are
abnormal	because	the	thyroid	is	struggling	to	keep	up.22	Researchers	have	found
that	 the	 miscarriage	 rate	 is	 69%	 higher	 in	 women	 with	 a	 clearly	 underactive
thyroid	gland	and	hormonal	imbalances.23

This,	believe	it	or	not,	is	good	news	because	a	firm	link	between	the	disruption
of	 thyroid	 hormones	 and	 miscarriage	 implies	 that	 correcting	 thyroid	 hormone
levels	may	also	help	prevent	miscarriage.	Just	as	we	would	hope,	initial	research
shows	 that	 thyroid	 hormone	 treatment	 is	 incredibly	 effective	 at	 reducing
miscarriage	rates.
For	example,	a	study	in	Italy	of	women	with	untreated	thyroid	antibodies	found

a	 miscarriage	 rate	 of	 13.8%	 compared	 to	 2.4%	 in	 women	 without	 thyroid
problems.	But	when	women	with	 thyroid	 antibodies	 received	 thyroid	hormone
treatments	during	pregnancy,	the	miscarriage	rate	dropped	to	just	3.5%	—	much
lower	than	untreated	women	and	approaching	that	of	women	without	any	thyroid
problems.24	 These	 positive	 results	 have	 been	 seen	 in	 several	 other	 studies,25

providing	powerful	evidence	that	treating	hypothyroidism	can	make	a	significant
difference	to	miscarriage	rates.
Thyroid	disorders	are,	however,	not	just	related	to	miscarriage	—	they	are	also

very	 common	 in	 women	with	 unexplained	 infertility,	 ovulation	 disorders,	 and
premature	ovarian	failure.
Premature	 ovarian	 failure	 is	 a	 condition	 in	which	 the	 number	 and	 quality	 of

eggs	severely	limits	fertility.	IVF	is	often	the	only	path	to	becoming	pregnant	in
women	with	this	diagnosis,	and	even	then	the	success	rates	are	very	low.	Cycles
are	 often	 canceled	 because	 not	 enough	 eggs	 grow	 and	 mature	 in	 response	 to
stimulation	medication.	Premature	ovarian	failure	is	poorly	understood,	but	one
factor	that	has	recently	emerged	is	the	link	to	thyroid	disorders.



It	 has	become	apparent	 that	 even	 a	very	mild	 reduction	 in	 thyroid	 activity,	 a
condition	 called	 “subclinical”	 hypothyroidism,	 could	be	 a	major	 contributor	 to
premature	 ovarian	 failure.	 In	 recent	 studies,	while	 only	 4%	of	 healthy	women
were	 found	 to	 have	 subclinical	 hypothyroidism,	 the	 rate	 increased	 to	 15%	 of
women	 with	 ovulatory	 infertility	 and	 40%	 of	 women	 with	 premature	 ovarian
failure.26

Another	study	demonstrated	that	20%	of	women	with	ovulation	disorders	have
subclinical	 hypothyroidism,	 finding	 that	 this	 condition	 is	 more	 than	 twice	 as
common	in	women	with	ovulation	disorders	as	in	women	with	normal	ovulation
(20.5%	versus	8.3%).27

As	with	miscarriage	 rates,	 the	 results	of	 treatment	with	 thyroid	hormones	are
very	 encouraging.	 In	 one	 such	 study,	 after	 infertile	 women	 with	 subclinical
hypothyroidism	were	treated	with	the	synthetic	thyroid	hormone	levothyroxine,
44%	 of	 the	 women	 became	 pregnant.28	 Studies	 have	 also	 shown	 that	 treating
mild	 thyroid	 conditions	 can	 increase	 the	 number	 of	 good-quality	 embryos	 in
IVF.29

Thyroid	antibodies	are	also	very	common	in	PCOS,	with	studies	finding	these
antibodies	 in	 a	 quarter	 of	 women	 with	 PCOS.30	Women	 with	 PCOS	 are	 also
more	likely	to	have	hormonal	imbalances	indicative	of	underactive	thyroid.
If	 you	 have	 a	 history	 of	 miscarriage,	 PCOS,	 unexplained	 infertility,	 an

ovulation	 disorder,	 or	 premature	 ovarian	 failure,	 you	 should	 insist	 on	 thyroid
testing	—	including	thyroid	antibodies,	not	just	hormone	levels.	If	a	problem	is
detected,	 talk	 to	 your	 doctor	 about	 the	 critical	 need	 for	 effective	 treatment	 to
help	 you	 become	 pregnant	 and	 prevent	 miscarriage.	 If	 your	 doctor	 does	 not
appreciate	 the	 importance	of	carefully	managing	hypothyroidism	in	 the	context
of	infertility	and	miscarriage	(and	some	may	not),	get	a	second	opinion.

Surprising	Factor	3:	Celiac	Disease
Another	 factor	 that	 can	 contribute	 to	 infertility	 is	 celiac	 disease.	 This	 is	 a
relatively	common	immune	disorder	in	which	gluten	triggers	the	immune	system
to	 wage	 war	 on	 the	 body.	 The	 most	 well-known	 symptoms	 of	 celiac	 disease
mimic	 irritable	 bowel	 syndrome,	 but	 the	 vast	 majority	 of	 people	 with	 this
condition	do	not	actually	show	these	classic	gastrointestinal	symptoms.31	Celiac



disease	 can	 also	 manifest	 as	 anemia,	 headaches,	 fatigue,	 joint	 pain,	 skin
disorders	 such	as	psoriasis,	 and	a	variety	of	other	 symptoms	 that	differ	widely
between	people.
Because	 celiac	 disease	 affects	 everyone	 differently,	 the	 condition	 often	 goes

undiagnosed	for	many	years.	In	Italy,	celiac	disease	is	taken	very	seriously,	and
all	children	are	routinely	screened	for	the	disease	by	age	6.	But	in	the	rest	of	the
world,	people	with	celiac	disease	often	endure	symptoms	for	many	years	before
finding	out	 the	cause.	By	some	 reports,	 the	average	person	with	celiac	disease
visits	 5	 or	 more	 doctors	 before	 they	 are	 finally	 diagnosed,	 and	 in	 the	 United
States	it	takes	an	average	of	5–11	years	to	get	a	diagnosis.32	Meanwhile,	under
the	surface	the	immune	system	is	waging	war	on	the	body,	causing	inflammation
and	damage.
One	 of	 the	 hallmarks	 of	 celiac	 disease	 is	 that	 the	 immune	 system	 severely

damages	the	lining	of	the	intestines,	which	in	turn	prevents	proper	absorption	of
nutrients.	 This	 inability	 to	 absorb	 nutrients	 leads	 to	 vitamin	 and	 mineral
deficiencies	that	contribute	to	infertility.33

The	 link	between	 celiac	 disease	 and	 infertility	was	 first	 suggested	 in	 1982,34

but	even	now	many	doctors	do	not	think	to	test	for	celiac	disease	in	women	with
unexplained	 infertility.	 This	 is	 unfortunate	 because	 the	 data	 show	 that	 celiac
disease	is	very	common	in	women	with	unexplained	infertility	and	that	fertility
improves	once	the	condition	is	treated.
Specifically,	 research	 in	 performed	 in	 Italy,	 India,	 and	 Brazil	 suggests	 that

celiac	 disease	 is	 approximately	 three	 times	 more	 common	 in	 women	 with
unexplained	 infertility	 than	 in	 the	general	population.35	 In	 the	United	States,	 a
small	 initial	 study	 found	 no	 link	 between	 celiac	 disease	 and	 unexplained
infertility,36	but	 later	studies,	 including	one	performed	by	Columbia	University
and	 Mayo	 Clinic,	 have	 found	 a	 significantly	 higher	 rate	 of	 celiac	 disease	 in
women	with	unexplained	infertility.37

Miscarriages	 are	 also	 very	 common	 in	women	with	 untreated	 celiac	 disease.
One	 group	 of	 researchers	 found	 the	miscarriage	 rate	 in	women	with	 untreated
celiac	 disease	 to	 be	 almost	 nine	 times	 higher	 than	 in	 treated	 celiac	 patients.38

The	 fact	 that	 women	 with	 “treated	 celiac	 disease,”	 which	 involves	 carefully



following	 a	 gluten-free	 diet,	 had	 a	 much	 lower	 miscarriage	 rate	 is	 very
encouraging,	showing	that	it	is	possible	to	reduce	your	risk	of	miscarriage	if	you
have	celiac	disease.
A	significant	proportion	of	celiacs	also	have	elevated	levels	of	a	specific	type

of	 antibody	 known	 to	 cause	 miscarriage	 (antiphospholipid	 antibodies),	 but
anecdotal	 reports	 suggest	 that	 these	 antibodies	 decline	 dramatically	 after
adopting	 a	 strict	 gluten-free	 diet.39	 This	 is	 exactly	 what	 happened	 to	 one	 34-
year-old	 woman	 with	 antiphospholipid	 syndrome	 who	 suffered	 two
miscarriages.	Once	diagnosed	with	celiac	disease,	she	began	a	gluten-free	diet,
and	within	6	months	the	previously	elevated	antibodies	were	undetectable.40

Putting	 all	 the	 research	 together,	 in	 an	 average	 group	 of	 20	 women	 with
unexplained	 infertility,	we	would	expect	 that	1	or	2	of	 those	women	will	have
celiac	disease,	which	could	be	a	major	 factor	 in	 their	 infertility.	Finding	out	 if
you	are	one	of	those	women	affected	by	the	condition	could	be	very	valuable	in
your	quest	to	become	pregnant.
Research	also	clearly	establishes	that	if	you	do	have	celiac	disease,	following	a

strict	gluten-free	diet	is	imperative.	One	example	of	how	a	gluten-free	diet	could
improve	 fertility	 comes	 from	 studies	 showing	 that	 previously	 disrupted
menstrual	 cycles	 often	 return	 to	 normal	 once	 a	 gluten-free	 diet	 is	 adopted.
Research	 has	 found	 that	 more	 than	 a	 third	 of	 women	 with	 untreated	 celiac
disease	 have	 amenorrhea,	which	means	 that	menstrual	 periods	 sometimes	 stop
for	 months	 at	 a	 time.	 After	 following	 a	 gluten-free	 diet,	 this	 condition	 often
resolves	itself.41

One	 of	 the	 ways	 celiac	 disease	 is	 believed	 to	 contribute	 to	 infertility	 is	 by
interfering	with	absorption	of	folic	acid	and	other	vitamins.42	Low	folate	levels
then	 contribute	 to	 high	 homocysteine	 levels.	 In	 people	 with	 untreated	 celiac
disease,	it	is	very	common	to	see	high	levels	of	homocysteine	and	low	levels	of
folate,43	 both	 of	which	 are	 strongly	 linked	 to	 poor	 egg	 quality,	 infertility,	 and
high	miscarriage	rates.44

Excluding	 gluten	 is	 likely	 to	 improve	 fertility	 in	 women	with	 celiac	 disease
because	 it	 allows	 the	 lining	 of	 the	 intestines	 to	 heal	 and	 restores	 the	 body’s
ability	 to	 absorb	vital	 nutrients.	 Just	 as	we	would	hope,	 it	 appears	 that	 strictly



following	a	gluten-free	diet	helps	bring	homocysteine	and	folate	 levels	back	 to
normal.45

Some	 researchers	 have	 found,	 however,	 that	 up	 to	 half	 of	 celiac	 patients
carefully	 treated	 with	 a	 gluten-free	 diet	 still	 showed	 vitamin	 deficiencies.
Specifically,	many	people	with	celiac	disease	who	have	 followed	a	gluten-free
diet	 for	many	 years	 still	 have	 lower	 levels	 of	 folate	 and	 vitamin	B6	 and	 high
levels	of	homocysteine.46	But	it	appears	that	the	situation	can	be	improved	with
vitamin	supplements.
When	a	 large	group	of	people	with	celiac	disease	were	given	a	daily	dose	of

folic	 acid,	 vitamin	 B12,	 and	 vitamin	 B6	 for	 six	 months,	 their	 homocysteine
levels	 returned	 to	normal,	 and	 they	 reported	 significant	 improvements	 in	well-
being	compared	to	those	given	a	placebo.47	This	is	not	to	say	that	a	gluten-free
diet	 should	 be	 ignored	 in	 favor	 of	 supplements,	 because	 celiac	 disease	 causes
many	other	problems	in	addition	to	vitamin	deficiencies,	but	rather	suggests	that
prenatal	 vitamin	 supplements	 are	 likely	 to	 be	 even	more	 important	 for	 people
with	celiac	disease.
If	you	have	any	symptoms	of	celiac	disease,	 including	stomach	pain,	 irritable

bowel	 syndrome,	 fatigue,	 psoriasis,	 anemia,	 or	 chronic	 joint	 pain,	 ask	 your
doctor	 to	 test	 you	 for	 celiac	 disease.	 Even	 if	 you	 do	 not	 have	 any	 of	 these
symptoms	 but	 have	 a	 history	 of	 unexplained	 infertility	 or	 unexplained
miscarriage,	you	should	also	ask	to	be	tested	for	celiac	disease	just	in	case	you
are	one	of	the	many	people	in	whom	this	condition	contributes	to	infertility	but
causes	 no	 other	 outward	 symptoms.	 Celiac	 disease	 also	 has	 a	 very	 significant
genetic	component,	so	if	anyone	in	your	family	has	celiac	disease,	there	is	very
good	reason	to	be	tested,	even	if	you	have	no	symptoms.
While	 your	 doctor	 may	 not	 be	 familiar	 enough	 with	 the	 research	 to	 be

particularly	 receptive	 to	 testing	 for	 celiac	 disease	 solely	 on	 the	 basis	 of
unexplained	infertility,	this	approach	is	supported	by	the	researchers	who	know
the	most	about	the	link	between	celiac	disease	and	infertility.	The	researchers	at
the	Columbia	University	Celiac	Disease	Center	and	Mayo	Clinic	who	published
one	 of	 the	 key	 studies	 on	 this	 topic	 have	 suggested	 that	 “it	 may	 now	 be
reasonable	 to	 screen	 any	 patient	 presenting	 with	 unexplained	 infertility,
regardless	of	the	absence	or	presence	of	gastrointestinal	symptoms.”48



If	you	do	have	celiac	disease,	strictly	following	a	gluten-free	diet	could	greatly
improve	 your	 fertility	 and	 reduce	 your	 risk	 of	 miscarriage.	 This	 will	 mean
carefully	avoiding	any	 food	containing	wheat,	 rye,	or	barley	and	anything	 that
could	be	contaminated	with	even	small	amounts	of	these	grains.
It	is	a	difficult	lifestyle	adjustment,	but	gluten-free	products	are	becoming	more

widely	available.	Although	following	a	gluten-free	diet	will	be	very	important	to
your	fertility	if	you	have	celiac	disease,	it	is	not	the	only	step	to	take.	You	will
also	 have	 a	 greater	 need	 for	 vitamin	 supplements,	 so	 a	 daily	 prenatal
multivitamin	will	be	essential.	This	combination	of	strictly	adhering	to	a	gluten-
free	 diet	 and	 taking	 a	 daily	 prenatal	 vitamin	 is	 likely	 to	make	 you	 feel	much
better,	improve	your	fertility,	and	reduce	your	miscarriage	risk.	But	the	only	way
to	know	whether	this	will	help	you	is	to	first	be	tested	for	celiac	disease.
As	a	side	note,	it	is	now	thought	that	30–40%	of	people	with	celiac	disease	will

also	have	a	thyroid	disorder,	and	celiac	disease	brings	a	threefold	higher	chance
of	 developing	 thyroid	 disease.49	 As	 a	 practical	 matter,	 this	 means	 that	 if	 you
have	been	 found	 to	have	 either	 thyroid	disease	or	 celiac	disease,	 there	 is	 even
more	reason	for	your	doctor	to	check	for	the	other	condition	if	you	are	struggling
with	infertility	or	miscarriage.

Surprising	Factor	4:	Dental	Care
Yet	 another	 surprising	 factor	 that	may	 impact	 your	 chance	 of	 conceiving	 and
carrying	to	term	is	the	health	of	your	gums.	For	several	years,	researchers	have
seen	evidence	 that	gum	disease	significantly	 increases	 the	risk	of	preterm	birth
and	low	birth	weight.50	A	study	published	in	the	Journal	of	the	American	Dental
Association	reported	that	women	with	an	advanced	form	of	gum	disease,	called
periodontitis,	 are	 4–7	 times	more	 likely	 to	 deliver	 prematurely.51	 Periodontitis
also	increases	the	risk	of	miscarriage.	52

Gum	 disease	 is	 caused	 by	 bacteria	 building	 up	 between	 the	 teeth	 and	 gums,
causing	 soreness	 and	 sometimes	 bleeding.	 The	 most	 common	 form	 of	 gum
disease,	 called	 gingivitis,	 affects	 nearly	 half	 of	women	 of	 childbearing	 age.	 If
left	untreated,	this	can	progress	to	periodontitis,	in	which	the	gums	start	to	pull
away	 from	 the	 teeth,	 creating	 spaces	 called	 periodontal	 pockets	 that	 become
infected.	 The	 infection	 causes	 an	 immune	 response	 that	 can	 result	 in



inflammation	spreading	into	the	circulatory	system.
The	 relationship	 between	 gum	 disease	 and	miscarriage	 or	 premature	 birth	 is

thought	 to	 be	 due	 to	 either	 the	 systemic	 inflammation	 that	 results	 from	 the
bacterial	infection	or,	alternatively,	the	bacteria	from	the	gums	making	their	way
into	amniotic	fluid	and	causing	a	local	immune	response,	which	in	turn	increases
the	risk	of	miscarriage	or	premature	birth.53

Yet	 the	 impact	 of	 gum	disease	 does	 not	 end	with	miscarriage	 and	premature
birth	—	it	may	also	increase	the	time	it	 takes	to	get	pregnant	in	the	first	place.
This	unexpected	link	was	first	revealed	in	2011	by	Dr.	Roger	Hart	and	a	team	of
researchers	 at	 the	 University	 of	 Western	 Australia.	 As	 part	 of	 a	 larger	 study
aiming	to	find	out	whether	treating	periodontal	disease	could	improve	pregnancy
outcomes,	 the	 researchers	 screened	more	 than	 three	 thousand	pregnant	women
for	periodontal	disease,	along	with	collecting	information	about	how	long	it	took
each	woman	to	conceive.54

The	 researchers	 found	 that	 on	 average,	 the	 women	 with	 periodontal	 disease
took	 2	months	 longer	 to	 conceive.	Nearly	 a	 quarter	 of	 Caucasian	women	 and
40%	of	non-Caucasian	women	were	found	to	have	periodontal	disease,	and	these
women	took	on	average	7	months	to	conceive,	compared	to	5	months	for	women
without	gum	disease.	Gum	disease	was	also	much	more	common	in	the	women
who	 had	 taken	 more	 than	 a	 year	 to	 conceive.	 As	 Dr.	 Hart	 suggested,	 these
significant	 results	 indicate	 that	 all	 women	 should	 get	 a	 dental	 checkup	 before
trying	to	conceive.
While	it	does	not	take	much	to	get	gum	disease,	it	is	also	easy	to	prevent	and

reverse	with	regular	flossing,	brushing,	and	professional	dental	cleanings.	Even
fairly	advanced	periodontal	disease	can	usually	be	resolved	after	 less	 than	four
treatments	by	a	periodontist.55



Action	Steps
Basic,	Intermediate,	and	Advanced	Plans

If	you	have	had	difficulty	getting	pregnant	or	have	lost	one	or	more	pregnancies
to	 miscarriage,	 ask	 your	 doctor	 to	 test	 you	 for	 vitamin	 D	 deficiency,	 thyroid
disease,	 and	 celiac	 disease.	 You	 should	 also	 get	 a	 dental	 checkup	 for	 gum
disease.	Any	 one	 of	 these	 easily	 treatable	 conditions	 could	 be	 standing	 in	 the
way	of	your	ability	to	have	a	baby.

	



	

Chapter	5



Prenatal	Multivitamins
“The	more	original	a	discovery,	the	more	obvious	it	seems	afterwards.”

—	ARTHUR	KOESTLER

Recommended	for:	Basic,	Intermediate,	and	Advanced	Fertility	Plans
Taking	 a	 prenatal	multivitamin	 every	 day	 is	 one	 of	 the	most	 important	 things
you	can	do	to	prepare	for	pregnancy.	And	it	is	never	too	early	to	start.	Vitamins
such	as	 folic	acid	are	not	only	critical	 to	preventing	birth	defects	but	may	also
make	 it	 easier	 to	 get	 pregnant	 in	 the	 first	 place	 by	 restoring	 ovulation	 and
boosting	 egg	 quality.	 Surprisingly,	 some	 vitamins	 can	 also	 reduce	 the	 risk	 of
miscarriage.	 For	 all	 these	 reasons,	 it	 is	 important	 to	 start	 taking	 your	 prenatal
vitamin	early	—	if	possible,	at	least	three	months	before	trying	to	conceive.



Folate
Folate	 is	 a	 B	 vitamin	 needed	 throughout	 the	 body	 for	 hundreds	 of	 different
biological	processes.	Folic	acid	is	basically	the	same	thing	—	the	synthetic	form
of	folate	used	in	supplements.	This	important	vitamin	is	traditionally	known	for
its	 role	 in	 preventing	 serious	 birth	 defects	 such	 as	 spina	 bifida,	 which	 occurs
when	the	part	of	an	embryo	that	eventually	becomes	the	spine	(called	the	neural
tube)	does	not	 form	properly.	This	developmental	 stage	 takes	place	 in	 the	 first
few	weeks	of	pregnancy	and	can	be	severely	disrupted	by	folic	acid	deficiency.
Because	the	neural	tube	forms	so	early	in	pregnancy,	if	you	wait	until	you	know
you	are	pregnant	to	start	taking	a	folic	acid	supplement,	it	may	be	too	late.
Recent	research	has	also	uncovered	new	evidence	that	folate	plays	a	significant

role	 even	 earlier	 –	 during	 the	 development	 of	 the	 egg.	 Because	 eggs	 begin
maturing	three	to	four	months	before	ovulation,	this	suggests	that	the	earlier	you
can	start	taking	folic	acid,	the	better.
It	is	not	at	all	surprising	that	folate	impacts	egg	quality,	because	it	is	important

for	making	new	copies	of	DNA,	such	as	when	a	cell	divides,	and	for	making	the
building	blocks	of	proteins.	Both	of	these	processes	play	enormous	roles	in	early
egg	 and	 embryo	 development.	 Before	 delving	 into	 the	 research	 showing	 that
folic	acid	boosts	 fertility,	 it	 is	useful	 to	understand	 the	broader	context	of	how
folic	acid	came	to	be	such	an	important	part	of	planning	for	pregnancy.
Folic	acid	supplementation	has	now	been	hailed	as	one	of	 the	greatest	public

health	achievements	of	the	late	20th	century.1	Yet	it	was	not	always	so,	and	early
research	 into	 the	 role	 of	 folic	 acid	 in	 preventing	 birth	 defects	 was	marred	 by
controversy.	This	controversy	 furnishes	 interesting	background	 information	 for
the	other	supplements	discussed	in	this	book	because	it	provides	an	example	of
why	there	is	often	a	huge	gap	between	research	findings	and	medical	practice.
Until	the	1990s,	doctors	had	very	little	understanding	of	what	could	be	done	to

prevent	neural	tube	defects,	which	often	resulted	in	stillbirth,	death	shortly	after
birth,	or	lifelong	paralysis.
The	world	changed	in	1991,	when	researchers	in	England	published	the	results

of	a	large	study	showing	that	70–80%	of	neural	tube	defects	could	be	prevented
by	taking	a	folic	acid	supplement	immediately	before	pregnancy.2	The	beneficial



effects	of	folic	acid	were	so	clear	that	the	study	was	actually	halted	early	so	that
more	women	could	benefit	from	the	findings.
Yet	this	large	study	was	not	the	first	to	reveal	that	folic	acid	supplements	could

prevent	neural	tube	defects.	An	earlier	study	showing	the	same	thing,3	published
in	1981,	generated	many	years	of	hostile	criticism.4

The	criticism	mainly	centered	on	the	design	of	the	trial	because	folic	acid	was
given	to	all	women	presenting	with	a	history	of	a	previous	pregnancy	affected	by
neural	tube	defects,	and	the	control	group	consisted	of	women	who	were	already
pregnant	 at	 the	 time	 they	 came	 to	 the	 doctors	 running	 the	 study.	 This	 is	 a
departure	from	the	ideal	study	design,	in	which	a	group	of	women	are	randomly
assigned	to	receive	either	folic	acid	or	a	placebo,	and	the	doctor	and	patient	are
“blind”	as	to	which	pill	is	being	taken	until	the	data	are	analyzed.	This	is	referred
to	 as	 a	 “gold	 standard”	 clinical	 trial	 and	 is	 designed	 to	minimize	 the	 effect	 of
bias.
In	the	case	of	folic	acid,	it	was	another	10	years	before	the	results	of	the	1991

randomized,	double-blind,	placebo-controlled	trial	were	available	to	confirm	the
initial	research	findings.	In	the	meantime,	the	authors	of	the	first	study	claimed
that	 their	 results	 were	 persistently	 ignored	while	 the	 possibility	 of	 a	 bias	 was
overemphasized.5	The	practical	impact	of	this	controversy	is	that	between	1981,
when	 there	was	very	good	evidence	of	 the	protective	effects	of	 folic	acid,	 and
1991,	 when	 a	 double-blind,	 placebo-controlled	 study	 finally	 satisfied	 the
skeptics,	 10	 years	 passed,	 during	 which	 time	 many	 women	 who	 should	 have
been	taking	folic	acid	supplements	were	not,	likely	resulting	in	countless	tragic
outcomes	that	could	have	been	prevented.
This	serves	as	a	cautionary	tale	that	we	should	not	overlook	the	best	available

evidence	while	we	wait	 for	 the	 perfect	 clinical	 study	—	 a	 philosophy	 echoed
throughout	this	book.	This	philosophy	of	acting	on	the	“best	evidence”	does	of
course	need	 to	be	 limited	by	safety	concerns.	 If	 the	benefit	of	a	 supplement	 is
clear	 but	 we	 do	 not	 yet	 have	 reliable	 evidence	 of	 safety,	 it	 is	 absolutely
necessary	to	wait	for	further	research.	But	if	safety	has	been	firmly	established	in
good-quality	 studies	 and	 there	 is	 good,	 but	 not	 perfect,	 evidence	 of	 a	 very
significant	benefit,	we	have	every	reason	to	act	rather	than	waiting	for	a	perfect
clinical	study	that	may	never	happen.



This	is	particularly	true	in	the	fertility	context,	in	which	women	may	have	only
one	 or	 two	 chances	 to	 conceive	 with	 IVF	 before	 running	 out	 of	 financial	 (or
emotional)	resources,	and	there	is	often	no	time	to	wait.	That	is	the	background
for	 the	 supplement	 recommendations	 in	 the	 rest	 of	 this	 book:	weighing	 all	 the
available	evidence	for	each	supplement	rather	than	waiting	for	medical	practice
to	catch	up	with	research.
Returning	to	the	specific	example	of	folic	acid,	we	now	know	that	taking	this

supplement	before	pregnancy	dramatically	cuts	the	risk	of	spina	bifida	and	other
neural	 tube	 defects.6	 The	 U.S.	 Centers	 for	 Disease	 Control	 (CDC),	 the	 U.K.
Department	of	Health,	and	many	other	public	health	authorities	recommend	that
to	prevent	neural	tube	defects,	all	women	thinking	of	having	a	baby	should	take
a	400	microgram	(0.4	milligram)	folic	acid	supplement	every	day,	in	addition	to
natural	dietary	sources	of	folate.7

This	should	be	considered	a	minimum,	and	some	authorities	recommend	up	to
800	 micrograms.8	 Many	 prenatal	 multivitamins	 now	 include	 more	 than	 400
micrograms.	For	women	who	have	had	a	previous	pregnancy	affected	by	neural
tube	defects,	 the	CDC	recommends	consulting	with	 their	doctor	about	 taking	a
much	higher	dose	of	4	milligrams	(4000	micrograms).	 In	addition,	 if	you	have
an	 ovulation	 disorder	 or	 a	 history	 of	miscarriage,	 you	 should	 ask	 your	 doctor
whether	you	need	a	higher	dose	of	folic	acid.
Preventing	 birth	 defects	 is	 not	 the	 only	 reason	 to	 begin	 taking	 a	 prenatal

multivitamin	before	pregnancy.	Another	benefit	of	starting	early	is	that	vitamins
such	as	 folic	acid	may	help	you	conceive	sooner	and	prevent	miscarriage.	The
latest	 research	 clearly	 establishes	 that	 folate	 is	 important	 for	 every	 stage	 of
fertility,	from	egg	development	to	ovulation	to	fetal	growth.9



Folate	and	Ovulation
Doctors	 have	 long	 suspected	 that	 vitamin	 deficiencies	 could	 play	 a	 role	 in

ovulation	problems	 in	 some	women.	This	 idea	was	 supported	by	 the	 results	of
the	Nurses	Health	Study,	which	followed	thousands	of	nurses	over	many	years.
The	second	 round	of	 the	 study	 followed	a	 subgroup	of	more	 than	18	 thousand
women	trying	to	conceive	or	who	became	pregnant,	with	no	history	of	infertility,
over	8	years.
When	 researchers	 at	 the	 Harvard	 School	 of	 Public	 Health	 analyzed	 the	 data

from	 the	 Nurses	 Health	 Study,	 they	 found	 that	 the	 women	 who	 took	 a	 daily
multivitamin	were	much	less	likely	to	have	infertility	due	to	ovulation	problems.
Taking	a	multivitamin	just	a	few	times	per	week	was	associated	with	a	one-third
lower	chance	of	ovulatory	infertility,	and	women	who	took	a	multivitamin	every
day	had	an	even	lower	risk.10	The	researchers	suggested	that	this	was	probably
due	to	folic	acid	and	other	B	vitamins.
The	link	between	multivitamin	use	and	fertility	had	actually	been	seen	before

in	 smaller	 studies	 in	 which	 researchers	 concluded	 that	 taking	 a	 multivitamin
improves	fertility.11	These	double-blind	studies	found	higher	pregnancy	rates	in
women	taking	a	multivitamin	than	women	taking	a	placebo.
Interestingly,	the	type	of	folate	found	in	supplements	and	fortified	cereals	(folic

acid)	seems	to	be	even	more	beneficial	for	ovulation	and	fertility	than	the	type	of
folate	found	naturally	in	fruits	and	vegetables.	This	is	thought	to	be	because	it	is
more	 easily	 absorbed.12	 In	 one	 study,	 the	 third	 of	 women	 with	 the	 highest
consumption	of	synthetic	folate	from	fortified	cereals	had	a	65%	lower	chance	of
ovulation	disorders	and	had	higher	levels	of	progesterone	at	the	time	needed	for
optimal	 fertility.13	 Researchers	 now	 believe	 that	 having	 sufficient	 folate	 is
critical	for	normal	ovulation.14



Folate	and	Egg	Quality
Folate	 also	 appears	 to	 improve	 egg	 quality.	 Women	 who	 take	 folic	 acid

supplements	before	IVF	have	also	been	found	to	have	higher-quality	eggs,	and	a
higher	proportion	of	mature	eggs,	than	women	not	taking	additional	folate.15	By
measuring	 folic	 acid	 levels	 in	 the	ovarian	 follicles	 of	women	undergoing	 IVF,
Dutch	 researchers	 found	 that	women	with	 a	 twofold	 higher	 level	 of	 folic	 acid
were	three	times	more	likely	to	become	pregnant.16

A	2013	study	by	researchers	at	Emory	University	revealed	that	in	women	over
the	 age	 of	 35,	 taking	 a	 folic	 acid	 supplement	 significantly	 reduced	 the	 risk	 of
having	a	baby	with	Down	syndrome.17	Because	Down	syndrome	is	caused	by	a
chromosomal	abnormality	in	the	developing	egg,	this	study	suggests	that	having
sufficient	folic	acid	 is	 important	for	correct	chromosomal	processing	as	an	egg
matures.	If	that	is	true,	and	if	folic	acid	can	prevent	other	chromosomal	errors	as
well,	this	could	explain	why	women	with	higher	folic	acid	levels	in	the	months
before	IVF	have	higher-quality	eggs	and	a	higher	pregnancy	rate.
Yet	 another	 way	 that	 folate	 may	 improve	 the	 likelihood	 of	 pregnancy	 is	 by

lowering	the	level	of	an	amino	acid	called	homocysteine.	This	amino	acid	causes
a	 variety	 of	 harmful	 effects.	High	 levels	 of	 homocysteine	 have	 been	 linked	 to
lower	 pregnancy	 rates,	 recurrent	 miscarriages,	 and	 birth	 defects.18	 It	 is	 well
known	 that	 folate	 supplements	 decrease	 homocysteine	 levels,	 including	 inside
ovarian	follicles.19



Other	Vitamins	and	Fertility
A	typical	prenatal	multivitamin	will	contain	several	other	vitamins	that	are	also
helpful	 for	 fertility,	 providing	 further	 reason	 to	 start	 taking	 a	 prenatal
multivitamin	even	before	pregnancy.	For	example,	another	vitamin	that	plays	a
role	 in	 egg	 quality	 is	 vitamin	 B12.	 Because	 this	 vitamin	 is	 typically	 obtained
only	from	animal	sources	such	as	meat	and	dairy,	vegans	are	usually	deficient.
In	the	same	IVF	study	investigating	the	role	of	folate	in	women	at	a	clinic	in	the
Netherlands,	 researchers	 found	 that	 high	 levels	 of	 vitamin	 B12	 are	 also
associated	with	better	embryo	quality.	This	could	be	because	vitamin	B12,	like
folate,	decreases	homocysteine.20

Another	specific	vitamin	that	may	improve	fertility	is	vitamin	B6.	In	2007,	Dr.
Alayne	 Ronnenberg	 and	 scientists	 from	 the	 University	 of	 Illinois,	 Harvard
Medical	 School,	 and	 Northwestern	 University	 published	 a	 study	 showing	 that
women	with	low	levels	of	vitamin	B6	were	less	likely	to	become	pregnant	and
more	likely	to	miscarry.
All	of	 this	 research	 indicates	 that	 taking	a	prenatal	multivitamin	 that	 includes

folic	 acid,	 vitamin	B12,	 and	vitamin	B6	could	make	 it	much	easier	 for	you	 to
become	 pregnant	 and	 reduce	 the	 risk	 of	 miscarriage	 and	 birth	 defects.	 These
fertility-boosting	 vitamins	 are	 reason	 enough	 to	 start	 taking	 a	 prenatal
multivitamin	as	soon	as	possible,	but	there	are	also	other	benefits.
Prenatal	multivitamins	also	 include	valuable	antioxidants	such	as	vitamins	A,

C,	 and	 E.	While	 the	 role	 of	 these	 vitamins	 in	 fertility	 is	 still	 not	 clear,	 these
antioxidants	 could	 prevent	 oxidative	 damage	 to	 eggs	 (as	 discussed	 in	 the	 next
chapter)	and,	at	the	very	least,	are	beneficial	to	your	overall	health.
The	minerals	found	in	prenatal	multivitamins	may	also	be	important	during	the

time	 before	 pregnancy.	 For	 example,	 zinc,	 selenium,	 and	 iodine	 are	 necessary
for	 proper	 thyroid	 function.	 This	 has	 implications	 for	 fertility	 because	 an
underactive	 thyroid	 gland	 may	 suppress	 ovulation	 and	 raise	 the	 risk	 of
miscarriage.	Zinc	and	selenium	are	also	involved	in	antioxidant	defense	systems
and	so	likely	play	a	role	in	egg	quality,	as	discussed	in	the	next	chapter.



Choosing	a	Prenatal	Multivitamin
There	are	so	many	prenatal	multivitamin	brands	available	that	the	choice	can	be
bewildering,	 but	 just	 about	 any	 brand	 will	 have	 sufficient	 levels	 of	 the	 most
important	 vitamins	 and	 minerals.	 Some	 brands	 are	 only	 available	 by
prescription,	but	these	are	very	similar	to	the	nonprescription	products,	and	you
generally	do	not	need	a	prescription	to	get	a	good-quality	prenatal	multivitamin.
If	 you	 experience	 stomach	 problems	 from	 your	 prenatal	 multivitamins,	 try

another	brand	and	pay	attention	to	the	type	of	iron.	You	may	not	have	the	same
problems	with	a	 supplement	 containing	chelated	 iron.	Many	women	who	have
nausea	or	other	digestive	issues	from	their	prenatal	multivitamin	are	able	to	take
the	supplements	made	by	Rainbow	Light	or	New	Chapter	Organics	without	any
problems.	 Prenatal	multivitamins	 are	 also	 less	 likely	 to	 upset	 your	 stomach	 if
you	take	the	tablet	with	a	small	meal	or	snack.



Recommended	Dose
Take	 the	 dose	 recommended	 by	 your	 chosen	 brand	 of	 prenatal	 multivitamin,
usually	 one	 tablet	 per	 day.	 Do	 not	 take	 more	 than	 the	 recommended	 dose,
because	a	single	dose	may	already	have	the	daily	limit	of	vitamin	A,	which	can
be	toxic	at	high	doses.



An	Introduction	to	Other	Supplements
The	next	several	chapters	will	describe	other	specific	supplements	that	you	can
take	in	addition	to	your	prenatal	multivitamin	to	improve	egg	quality.	If	you	are
going	 to	 add	 just	 one	 other	 supplement,	 make	 it	 Coenzyme	 Q10	 (CoQ10	 for
short).	As	explained	in	the	next	chapter,	the	latest	research	suggests	that	taking
CoQ10	 increases	 egg	 and	 embryo	 quality	 by	 increasing	 the	 supply	 of	 cellular
energy	 available	 to	 eggs.	 The	 safety	 of	 CoQ10	 has	 been	 established	 in	 many
large	clinical	studies,	and	it	 is	likely	that	anyone	trying	to	conceive	can	benefit
from	a	CoQ10	supplement.
The	subsequent	chapters	discuss	additional	supplements	that	may	improve	egg

quality	 in	women	who	 are	 trying	 to	 conceive	 after	 35	 as	well	 as	women	who
have	a	history	of	infertility	or	previous	miscarriages.	These	supplements	include
melatonin,	 a	 B	 vitamin	 called	 myo-inositol,	 antioxidants	 such	 as	 alpha-lipoic
acid,	 and	 the	 hormone	 precursor	 DHEA.	 The	 question	 of	 which	 of	 these
supplements	 is	 most	 helpful	 depends	 on	 your	 specific	 circumstance,	 as	 each
chapter	will	explain	in	more	detail.
By	 way	 of	 general	 overview,	 Chapter	 6	 on	 CoQ10	 and	 Chapter	 7	 on

antioxidants	 and	 melatonin	 are	 generally	 applicable	 to	 anyone	 trying	 to
conceive,	 although	 melatonin	 should	 not	 be	 taken	 unless	 you	 are	 trying	 to
conceive	 by	 IVF.	 Chapter	 8	 on	myo-inositol	 is	more	 relevant	 to	women	with
PCOS,	 irregular	 ovulation,	 or	 a	 history	 of	 miscarriage	 and	 insulin	 resistance.
Chapter	9	on	DHEA	is	relevant	for	women	trying	to	conceive	through	IVF	who
have	been	diagnosed	with	diminished	ovarian	 reserve	or	 age-related	 infertility.
Chapter	 10	 discusses	 why	 some	 so-called	 “fertility	 supplements,”	 including
pycnogenol,	L-arginine,	and	royal	jelly,	are	not	recommended	for	anyone	trying
to	conceive.

When	to	Start	Taking	Supplements	and	When	to	Stop
The	 specific	 timing	 depends	 on	 the	 supplement	 and	 your	 fertility	 concern,	 so
discuss	your	plan	with	your	doctor.	However,	the	general	strategy	recommended
by	most	fertility	specialists	is	the	following:

•	Start	taking	a	prenatal	multivitamin	as	soon	as	possible	and	continue



until	after	your	baby	is	born	and	you	stop	nursing.

•	If	you	are	trying	to	conceive	naturally,	start	other	supplements	such
as	Coenzyme	Q10	or	vitamin	E	as	soon	as	possible	and	continue
until	you	become	pregnant.

•	If	you	have	PCOS,	the	above	advice	applies,	but	your	doctor	may
also	tell	you	to	continue	taking	myo-inositol	during	your	pregnancy
to	prevent	gestational	diabetes.

•	If	you	are	going	through	IVF,	start	all	supplements	at	least	two	to
three	months	before	your	egg	retrieval	if	possible,	and	unless	your
doctor	advises	otherwise,	stop	all	supplements	when	you	begin
stimulation	medication	(usually	about	a	week	or	two	before	egg
retrieval).	Ask	your	doctor	when	to	start	taking	your	prenatal
multivitamin	again	or	whether	you	can	continue	taking	it	during	the
stimulation	phase.

•	If	your	IVF	cycle	is	scheduled	for	less	than	three	months	away,
there	is	likely	still	a	benefit	of	starting	supplements	now.	If	nothing
else,	they	can	help	you	prepare	for	the	next	IVF	cycle	if	your
upcoming	cycle	is	not	successful.

•	If	you	have	a	history	of	recurrent	miscarriage,	consider	taking
supplements	for	three	months	before	trying	to	conceive	again.

	



Chapter	6
The	Power	of	Coenzyme	Q10

“Energy	and	persistence	conquer	all	things.”
—	BENJAMIN	FRANKLIN

Recommended	for:	Basic,	Intermediate,	and	Advanced	Fertility	Plans
Coenzyme	Q10,	 or	 CoQ10	 for	 short,	 is	 a	 small	 molecule	 found	 in	 just	 about
every	 cell	 in	 the	 body,	 including	 your	 eggs.	 Recent	 scientific	 research	 has
revealed	 just	 how	 important	 this	 molecule	 is	 to	 preserving	 egg	 quality	 and
fertility.	Along	with	many	other	benefits,	adding	a	CoQ10	supplement	may	have
the	potential	 to	prevent	or	even	reverse	some	of	 the	decline	 in	egg	quality	 that
comes	with	age.
Anyone	 trying	 to	 conceive	 can	 likely	 benefit	 from	 adding	 a	 CoQ10

supplement,	but	it	is	particularly	helpful	if	you	are	in	your	mid-30s	or	older,	or
have	fertility	problems	such	as	diminished	ovarian	reserve.

What	Does	CoQ10	Do?
CoQ10	has	long	been	a	favorite	nutritional	supplement	of	marathon	runners	and
Olympic	athletes,1	and	also	a	standard	recommended	supplement	to	prevent	the
muscle	pain	 associated	with	 cholesterol-lowering	 statin	drugs.	CoQ10	has	 also
shown	some	initial	promise	in	large	clinical	studies	on	a	range	of	conditions	that
include	 congestive	 heart	 failure,	 Parkinson’s,	 Huntington’s,	 and	 Lou	 Gehrig’s
disease.	But	research	has	recently	suggested	yet	another	likely	benefit	of	CoQ10
—	improved	egg	quality.
How	is	it	that	one	tiny	molecule	can	do	so	much?	It	is	probably	because	CoQ10

plays	 such	 an	 important	 role	 in	 making	 energy	 throughout	 the	 body	 —	 in
muscles,	 the	 brain,	 and	 developing	 eggs.	 CoQ10	 is	 in	 fact	 critical	 for	 energy
production	by	the	power	plants	inside	our	cells,	mitochondria.
CoQ10	 plays	 a	 direct	 role	 inside	 mitochondria	 by	 transferring	 electrons



between	other	molecules.	In	other	words,	CoQ10	is	a	vital	part	of	the	“electron
transport	chain”	that	creates	electrical	energy	(i.e.,	voltage)	inside	mitochondria.
The	mitochondria	harness	 this	electrical	 energy	 to	make	energy	 in	 the	 form	of
ATP.	 Cells	 then	 use	 ATP	 as	 the	 fuel	 to	 power	 just	 about	 every	 biological
process.
CoQ10	 is	 also	 an	 antioxidant	 that	 can	 recycle	 vitamin	 E	 and	 perform	many

other	roles	inside	cells,2	but	it	is	the	role	this	molecule	plays	in	mitochondria	that
is	most	interesting	for	improving	egg	quality.
To	understand	how	taking	a	CoQ10	supplement	can	 improve	egg	quality,	we

first	 need	 to	 examine	 how	 poor	 egg	 quality	 relates	 to	 the	 supply	 of	 cellular
energy	and	why	this	energy	supply	is	compromised	in	the	eggs	of	older	women.



Energy	for	Eggs
As	 we	 age,	 mitochondria	 become	 damaged	 and	 are	 less	 efficient	 energy
producers,	 much	 like	 an	 old,	 damaged	 power	 plant.3	 This	 decline	 in
mitochondrial	 function	 is	 actually	 thought	 to	 play	 a	 key	 role	 in	 the	 aging
process4	and	happens	throughout	the	body,	but	particularly	in	eggs.	Studies	have
specifically	 shown	 that	 in	 eggs	 from	 women	 over	 40,	 structural	 damage	 to
mitochondria	 is	 much	 more	 common.5	 Aging	 eggs	 also	 accumulate	 genetic
damage	 in	mitochondria,6	 and	even	 the	number	of	mitochondria	decline	 in	 the
follicle	cells	that	surround	each	egg.7

As	a	result	of	all	of	this	damage	to	mitochondria,	and	perhaps	also	as	a	result	of
declining	CoQ10	levels	with	age,	mitochondria	in	eggs	from	older	women	make
less	 energy	—	 that	 is,	 less	ATP.8	 The	 inability	 to	make	 enough	ATP	 is	 a	 big
problem	 for	 egg	 quality	 and	 is	 likely	 a	major	 negative	 effect	 of	 aging	 on	 egg
quality.9

But	 poorly	 functioning	 mitochondria	 are	 not	 just	 relevant	 to	 declining	 egg
quality	 with	 age.	 There	 is	 also	 evidence	 of	 poor	 mitochondrial	 function	 in
women	with	premature	ovarian	aging,	 including	a	condition	known	as	primary
ovarian	insufficiency,	and	in	women	who	have	responded	poorly	to	stimulation
medication	in	IVF.10

A	pioneer	in	this	research,	Dr.	Jonathan	Van	Blerkom,	first	suggested	in	1995
that	 there	is	a	link	between	the	ATP	level	in	an	egg	and	that	egg’s	potential	 to
mature	 properly	 and	 become	 a	 high-quality	 embryo.11	 This	 has	 since	 been
confirmed	by	several	researchers	who	have	demonstrated	that	an	egg’s	ability	to
produce	 a	 spike	 of	 ATP	 in	 the	 specific	 time	 and	 place	 needed	 for	 major
developmental	tasks	is	absolutely	critical	for	proper	egg	development.12

Another	 piece	 of	 information	 confirming	 the	 theory	 that	 poorly	 functioning
mitochondria	 are	 a	 big	 part	 of	 poor	 egg	 quality	 is	 the	 results	 of	 “cytoplasmic
transfer.”	 This	 experimental	 fertility	 procedure	 involved	 injecting	 a	 small
percentage	 of	 the	 part	 of	 a	 young	 donor	 egg	 containing	mitochondria	 into	 the
eggs	of	older	women	with	a	history	of	infertility.	This	procedure	“rescued”	the
poor	 quality	 eggs	 and	 significantly	 improved	 embryo	 development.	 Experts



believe	 this	 occurred	because	 the	 younger	mitochondria	were	 able	 to	make	up
for	the	energy	deficiency	from	older,	poorly	functioning	mitochondria.13

Several	children	were	born	using	this	cytoplasmic	transfer	procedure	before	it
was	banned	due	to	uncertainties	about	the	health	impacts	of	having	two	different
kinds	 of	mitochondria	 in	 the	 body.	 But	 the	 success	 of	 cytoplasmic	 transfer	 in
helping	women	with	poor	egg	quality	become	pregnant	does	indicate	that	if	we
can	 restore	 the	 function	of	mitochondria	 in	eggs,	we	can	significantly	 improve
egg	and	embryo	quality.
Having	well-functioning	mitochondria	is	now	widely	regarded	as	a	hallmark	of

egg	quality.14	According	to	leading	researchers	in	the	field,	 the	ability	to	make
energy	 when	 needed	 is	 the	 single	 most	 important	 factor	 in	 determining	 the
competence	 of	 eggs	 and	 embryos.15	 If	 an	 egg	 cannot	 produce	 energy	 when
needed,	 it	 is	 likely	 to	 stop	 maturing	 or	 fail	 to	 fertilize.16	 Unsurprisingly,
researchers	 have	 shown	 that	 artificially	 suppressing	 mitochondrial	 function
during	 the	 time	 eggs	 are	 developing	 has	 a	 major	 negative	 effect	 on	 egg
maturation	and	embryo	viability.17

There	 is	 also	 a	growing	body	of	 direct	 evidence	 that	 the	 ability	of	 an	 egg	 to
produce	 energy	when	 needed	 is	 particularly	 important	 to	 being	 able	 to	mature
with	 the	 correct	 number	 of	 chromosomes.	 This	 is	 because	 the	 process	 of
separating	and	ejecting	chromosomes	is	very	energy-intensive.18	Scientists	have
actually	seen	the	mitochondria	cluster	together	and	suddenly	produce	a	burst	of
ATP	at	the	precise	time	and	place	needed	to	form	the	structure	that	separates	the
chromosomes.19

If	an	egg	does	not	have	enough	energy	to	neatly	organize	the	chromosomes	and
separate	 the	 set	 of	 chromosomes	 to	 be	 pushed	 out,	 it	 may	 end	 up	 with	 an
incorrect	number	of	chromosome	copies	and	will	become	an	embryo	with	little
chance	of	survival.
Just	as	we	would	expect,	research	has	found	that	human	embryos	with	poorly

functioning	 mitochondria	 are	 more	 likely	 to	 have	 disrupted	 chromosomal
processing	machinery	and	chaotic	chromosome	distribution.20	In	addition,	other
researchers	have	shown	that	if	you	intentionally	damage	mitochondria	in	mouse
eggs,	the	ATP	level	goes	down,	and	the	machinery	that	separates	chromosomes



disassembles	and	malfunctions.21

As	discussed	 in	 earlier	 chapters,	 errors	 in	 the	number	of	 chromosome	copies
are	 the	 single	 greatest	 cause	 of	 failure	 of	 embryos	 to	 survive	 the	 first	 week,
implantation	 failure,	 and	 early	 pregnancy	 loss.	 Chromosomal	 errors	 become
much	more	common	after	the	mid-30s	and	are	also	more	common	in	people	with
a	history	of	fertility	problems	or	several	early	miscarriages.	Suboptimal	energy
production	by	mitochondria	may	therefore	directly	contribute	to	infertility,	failed
IVF	cycles,	and	early	pregnancy	loss	by	contributing	to	chromosome	segregation
errors	in	eggs.22

But	energy	supply	is	not	just	important	for	proper	chromosomal	processing	—
it	 also	 provides	 the	 fuel	 for	 the	 growing	 embryo.	 Problems	 with	 energy
production	in	an	egg	can	manifest	later	in	embryo	development	because	ATP	is
needed	for	all	the	work	an	embryo	must	do	to	grow	to	the	blastocyst	stage	and
successfully	 implant.23	 Dysfunctional	 mitochondria	 in	 eggs	 are	 thought	 to	 be
especially	problematic	for	early	embryo	survival.24

CoQ10	to	Improve	Egg	Quality
Based	on	all	the	scientific	knowledge	about	the	importance	of	fully	functioning
mitochondria	to	egg	and	embryo	quality,	it	stands	to	reason	that	anything	we	can
do	 to	 boost	 mitochondrial	 function	 and	 help	 eggs	 produce	 more	 energy	 will
improve	egg	quality	and	embryo	viability.	Research	suggests	 that	CoQ10	does
just	that.
As	 explained	 by	Dr.	Yaakov	Bentov,	 a	 fertility	 specialist	who	has	 pioneered

the	use	of	CoQ10	 to	 improve	egg	quality,	 “our	 thought	 is	 that	 it’s	not	 the	egg
that’s	different	[in	older	women];	it’s	the	ability	of	the	egg	to	produce	the	kind
of	energy	needed	to	complete	all	 the	processes	that	are	involved	with	maturing
and	being	fertilized.	That’s	why	we’re	recommending	that	women	use	all	these
supplements	like	co-enzyme	Q10.”25

The	 reason	 CoQ10	 is	 such	 a	 widely	 used	 supplement	 and	 researchers	 are
investigating	 it	 in	 a	 broad	 range	 of	 diseases	 is	 that	 it	 improves	mitochondrial
function.26	Many	studies	have	shown	 that	adding	CoQ10	 to	cells	grown	 in	 the
laboratory	 increases	 the	production	of	ATP.27	 It	has	also	been	found	to	protect
mitochondria	from	damage.28



If	CoQ10	can	do	the	same	in	eggs	and	increase	the	ATP	supply	needed	to	fuel
egg	 development,	 this	 would	 be	 expected	 to	 prevent	 chromosomal	 errors	 and
increase	 egg	 and	 embryo	 viability.	 While	 this	 has	 not	 yet	 been	 definitively
proven	in	large	clinical	trials,	scientific	research	indicates	that	CoQ10	can	in	fact
improve	egg	quality,	just	as	we	would	expect.
One	 of	 the	 earliest	 studies	 investigating	 CoQ10	 and	 egg	 quality	 found	 that

adding	 CoQ10	 to	 cows’	 eggs	 growing	 in	 a	 laboratory	more	 than	 doubled	 the
proportion	of	eggs	that	grew	to	the	five-day	embryo	stage.	29	It	also	increased	the
amount	of	ATP	found	within	the	embryos.
More	recently,	Dr.	Bentov	and	his	colleagues	at	the	University	of	Toronto	and

Mount	Sinai	Hospital	 in	Toronto	have	been	 leading	 the	charge	 in	 investigating
how	CoQ10	can	improve	egg	quality.	They	first	found	that	the	level	of	CoQ10	in
cells	 surrounding	 mouse	 eggs	 declines	 with	 aging.30	 This	 discovery	 led	 the
group	 to	 hypothesize	 that	 giving	 CoQ10	 supplements	 to	 aging	 mice	 could
perhaps	 slow	 or	 even	 reverse	 some	 of	 the	 effect	 of	 aging	 on	 egg	 quality	 and
make	the	eggs	from	these	older	mice	more	like	eggs	from	younger	mice.
To	investigate	that	question,	the	group	gave	CoQ10	to	one-year-old	mice	(the

equivalent	of	women	in	their	late	40s)	and	found	not	only	a	significant	increase
in	ATP	production	but,	just	as	we	would	hope,	an	increase	in	the	number	of	eggs
ovulated	 after	 hormone	 stimulation.31	 The	 researchers	 concluded	 that
“supplementing	 with	 mitochondrial	 nutrients	 such	 as	 CoQ10	 may	 lead	 to
improvement	in	egg	and	embryo	quality	and	pregnancy	outcome.”
As	 further	 evidence	of	 the	 role	of	CoQ10	 in	 egg	quality,	 researchers	 in	 Italy

have	 found	higher	 levels	of	 this	molecule	 in	ovarian	 follicles	containing	good-
quality	eggs.	This	was	seen	by	analyzing	the	level	of	CoQ10	in	the	fluid	of	each
ovarian	 follicle	 in	 20	 women	 undergoing	 IVF.	 The	 researchers	 saw	 higher
CoQ10	levels	in	follicles	containing	mature	eggs	and	eggs	that	gave	rise	to	high-
grade	embryos.32

Researchers	now	believe	that	treating	women	with	a	CoQ10	supplement	before
an	IVF	cycle	should	 increase	mitochondrial	activity	and	 therefore	 increase	egg
numbers	and	quality.33	There	is,	however,	one	important	detail	to	keep	in	mind.
Eggs	 take	 at	 least	 three	 to	 four	 months	 to	 develop,	 and	 CoQ10	 takes	 several



weeks	or	months	to	build	up	in	tissues.	For	this	reason,	CoQ10	may	be	needed
for	 as	 long	 as	 four	 to	 six	 months	 in	 advance	 of	 an	 IVF	 cycle	 to	 make	 a
significant	difference	in	the	chance	of	success.	This	is	all	the	more	reason	to	start
taking	CoQ10	as	soon	as	possible	if	you	are	trying	to	conceive.

Sources	of	CoQ10
CoQ10	 is	made	 in	 just	 about	 every	 cell	 in	 the	 body,	 so	 it	 is	 not	 technically	 a
vitamin,	 and	we	do	not	need	 to	obtain	 it	 from	 foods.	But	 as	we	age,	 the	body
may	not	be	able	to	make	enough	CoQ10	to	keep	up	with	the	demands	to	make
cellular	energy.
Some	foods	do	contain	a	substantial	amount	of	CoQ10,	such	as	sardines,	meat,

and	poultry.34	But	studies	have	shown	that	increasing	intake	of	these	foods	does
not	 make	 much	 difference	 to	 CoQ10	 levels	 in	 the	 body.35	 This	 is	 probably
because	even	the	foods	with	the	highest	content,	such	as	sardines,	really	do	not
have	that	much.	You	would	have	to	eat	about	three	pounds	of	sardines	every	day
to	 get	 the	 same	 amount	 of	 CoQ10	 found	 in	 a	 typical	 supplement	 dose.	 So	 to
improve	 your	 egg	 quality,	 a	 supplement	 form	 is	 really	 the	 only	 practical
approach.

Supplementing	CoQ10
Before	 we	 talk	 about	 how	much	 CoQ10	 to	 take	 and	 when,	 it	 is	 important	 to
understand	the	two	forms	of	this	supplement	to	make	sure	you	get	the	right	one.
These	two	forms	are	both	naturally	found	in	the	body,	and	the	only	difference	is
a	 couple	 of	 electrons,	 but	 those	 electrons	 are	 important.	 The	 standard	 form	 in
supplements	 is	 called	 ubiquinone.	 This	 form	 is	 not	 very	 soluble,	 so	 is	 not
absorbed	 well.	 In	 the	 body,	 ubiquinone	 is	 converted	 (in	 chemistry-speak,
“reduced”)	to	the	second	form	of	CoQ10	to	become	an	active	antioxidant.	This
second	form	is	called	ubiquinol.	More	than	95%	of	the	CoQ10	in	circulation	is
in	this	reduced	ubiquinol	form,36	and	that	is	the	form	you	want	to	buy	because	it
is	more	easily	absorbed.37

Even	though	it	has	been	known	for	many	years	that	the	traditional	supplement
form,	 ubiquinone,	 is	 poorly	 absorbed,	 ubiquinol	 supplements	 were	 only
introduced	in	2006,	because	manufacturers	had	great	difficulty	finding	a	way	to



keep	the	active	form	stable	in	a	supplement.
A	 Japanese	 company	 called	Kaneka	 solved	 that	 problem,	 and	most	 if	 not	 all

ubiquinol	 in	 supplements	 is	 actually	 made	 by	 that	 company.	 This	 active
ingredient	 is	 then	formulated	and	packaged	by	different	brands,	most	of	which
list	 KanekaQH	 on	 the	 back	 of	 the	 label.	 Some	 good-quality	 brands	 include
Jarrow,	GNC,	and	Life	Extension.
If	you	 just	 see	a	 label	 that	 just	 says	“CoQ10”	without	more	 information,	you

have	 to	 assume	 that	 it	 is	 the	 poorly	 absorbed	 ubiquinone	 because	 ubiquinol	 is
more	 expensive	 to	 produce.	 Instead,	 you	 should	 look	 for	 the	 specific	 word
“ubiquinol”	on	the	label,	or	“active	antioxidant	form,”	or	“reduced	form.”	These
supplements	will	be	more	expensive	 than	 traditional	CoQ10	but	may	still	offer
better	 value	because	you	 can	 take	 a	 smaller	 dose	 and	will	 absorb	 significantly
more	of	the	active	ingredient.
Another	 option,	 although	 not	 as	 good	 as	 ubiquinol,	 is	 to	 choose	 a	 special

formulation	 of	 ubiquinone	 that	 is	 designed	 to	 be	 more	 readily	 absorbed.
Companies	have	gone	 to	great	 lengths	 to	figure	out	a	way	 to	make	ubiquinone
supplements	 work	 because	 they	 are	 much	 cheaper	 to	 produce.	 A	 variety	 of
solutions	have	been	developed	to	formulate	ubiquinone	 in	a	way	that	 increases
absorption,	such	as	suspending	it	in	tiny	droplets.38

Studies	 have	 shown	 that	 some	 of	 these	 high-tech	 formulations	 are	 absorbed
significantly	better	than	traditional	ubiquinone	supplements.39	But	there	is	likely
no	real	advantage	to	ubiquinone	other	than	lower	cost,	so	ubiquinol	is	probably
still	a	better	choice.



Safety	and	Side	Effects
Because	CoQ10	 holds	 promise	 in	 treating	 a	 range	 of	 diseases	 associated	with
impaired	mitochondrial	function,	it	has	been	studied	extensively	in	large	clinical
trials.	 As	 part	 of	 these	 double-blind,	 placebo-controlled	 clinical	 studies,
thousands	 of	 people	 have	 taken	 ubiquinone	 CoQ10	 at	 high	 doses	 over	 many
years	 and	 have	 been	 carefully	 observed.	 Researchers	 have	 reported	 no	 safety
concerns,	even	at	doses	as	high	as	3000	mg/day.	40	At	 the	 time	of	writing,	 the
only	 significant	 side	 effect	 reported	 in	 clinical	 studies	 is	 mild	 gastrointestinal
symptoms	in	a	small	number	of	people.41

Although	 most	 large	 clinical	 studies	 have	 used	 ubiquinone,	 smaller	 studies
have	also	shown	that	the	more	readily	absorbed	ubiquinol	form	is	also	safe.42

One	other	possible	effect	of	CoQ10	to	be	aware	of	is	that	it	has	been	reported
to	 gradually	 improve	 blood	 sugar	 control	 in	 people	 with	 Type	 2	 diabetes,43

although	studies	on	this	point	have	been	inconsistent.44	If	you	have	diabetes,	it	is
a	 good	 idea	 to	 discuss	 your	 plan	 to	 start	 taking	 CoQ10	 with	 your	 doctor.
Eventually	 your	 doctor	 may	 be	 able	 to	 reduce	 the	 dose	 of	 your	 diabetes
medication.



Dose
Women	 enrolled	 in	 the	 clinical	 studies	 on	CoQ10	 and	 egg	quality	 are	 given	 a
daily	dose	of	600	mg	of	traditional	CoQ10.	This	is	equivalent	to	approximately
200–300	mg	of	ubiquinol.45	The	clinical	studies	were	aimed	at	women	aged	35–
43	with	previous	IVF	failures,	so	if	you	are	not	facing	the	same	fertility	hurdles,
a	smaller	dose	of	100	mg	of	ubiquinol	is	probably	sufficient.	You	should	talk	to
your	 doctor	 about	 what	 dose	 is	 right	 for	 you,	 but	 to	 give	 some	 examples	 of
typical	doses:

•	Basic	Fertility	Plan:	100	mg	ubiquinol	(or	200	mg	ubiquinone)

•	Intermediate	Fertility	Plan:	200	mg	ubiquinol	(or	400	mg
ubiquinone)

•	Advanced	Fertility	Plan:	300	mg	ubiquinol	(or	600	mg	ubiquinone)

CoQ10	 is	 also	 absorbed	 better	 if	 you	 take	 it	 with	 a	 meal,	 and	 doctors
recommend	 taking	 it	with	 breakfast	 because	 it	may	 boost	 energy	 too	much	 at
night	and	keep	you	awake.
It	may	be	necessary	to	take	CoQ10	for	at	least	four	months	to	have	a	significant

effect	on	the	chance	of	conceiving,	but	a	shorter	time	is	likely	still	beneficial.



Conclusion
Given	 everything	we	 know	 about	 how	CoQ10	 increases	 energy	 production	 in
mitochondria,	 how	 important	 this	 energy	 production	 is	 for	 egg	 and	 embryo
development,	 how	 safe	 CoQ10	 is,	 the	 fact	 that	 it	 is	 naturally	 found	 in	 the
follicular	fluid	surrounding	good-quality	eggs,	and	the	fact	that	it	improves	egg
and	embryo	quality	in	animals	and	lab	studies,	the	current	evidence	suggests	that
CoQ10	is	worth	taking	even	before	we	get	crystal-clear	proof	from	a	large-scale
human	clinical	study.

	



Chapter	7



Melatonin	and	Other	Antioxidants
“All	truth	passes	through	three	stages:	First,	it	is	ridiculed;	second,	it	is

violently	opposed;	third,	it	is	accepted	as	self-evident.”
—	ARTHUR	SCHOPENHAUER

Recommended	for:	Intermediate	and	Advanced	Fertility	Plans
Antioxidants	 play	 a	 vital	 role	 in	 egg	 quality	 by	 protecting	 against	 oxidative
stress.	Although	ovarian	 follicles	naturally	contain	a	whole	host	of	 antioxidant
vitamins	 and	 enzymes,	 these	 defenses	 are	 compromised	 in	 women	 with
unexplained	infertility,	PCOS,	and	age-related	infertility.
If	 you	 are	 young	 and	 have	 no	 fertility	 issues,	 a	 prenatal	 multivitamin	 and

healthy	diet	will	 likely	provide	all	 the	antioxidants	you	need.	But	 if	you	are	 in
your	mid-30s	or	older,	have	PCOS	or	unexplained	infertility,	or	are	preparing	for
IVF,	 you	 may	 need	 an	 additional	 antioxidant	 supplement	 to	 optimize	 egg
quality.

What	Are	Antioxidants?
Antioxidants	 have	 long	 been	 known	 to	 play	 a	 role	 in	 fertility.	 The	 chemical
name	 for	 vitamin	 E,	 tocopherol,	 was	 actually	 based	 on	 this	 important	 role,
coming	 from	 the	 Greek	 word	 “tocos,”	 meaning	 “childbirth,”	 and	 “phero,”
meaning	 “to	 bring	 forth.”1	 But	 vitamin	 E	 is	 just	 one	 of	 many	 antioxidants
involved	in	fertility.
Some	 explanation	 of	 the	 terminology	 is	 useful	 to	 set	 the	 stage.	 The	 term

“antioxidant”	 refers	 to	 a	molecule	 that	 neutralizes	 reactive	 oxygen	molecules.
Reactive	 oxygen	molecules	 are	 formed	during	 normal	metabolism	 and	 include
“free	 radicals,”	 which	 are	 particularly	 reactive	 because	 each	 oxygen	molecule
has	an	unpaired	electron.	The	problem	with	reactive	oxygen	molecules,	such	as
free	radicals,	is	that	when	they	react	with	other	molecules,	they	cause	oxidation.
The	process	of	 oxidization	 can	be	 seen	 in	 everyday	 life,	 such	 as	when	metal

rusts	or	silver	tarnishes.	Analogous	chemical	reactions	occur	inside	cells.	If	not



kept	 in	 check,	 oxidization	 can	damage	DNA,	proteins,	 lipids,	 cell	membranes,
and	 mitochondria.	 But	 that	 is	 where	 antioxidants	 come	 in	 —	 they	 can	 be
considered	protectors	 against	 this	 chemical	 reaction	of	 oxidation,	 analogous	 to
using	lemon	juice	to	prevent	an	apple	from	turning	brown.
Because	of	the	potential	of	oxidants	to	cause	cellular	damage,	each	cell	has	an

army	of	antioxidant	defenses,	including	antioxidant	enzymes	produced	with	the
specific	purpose	of	neutralizing	free	radicals.	Other	important	components	of	the
antioxidant	defense	system	are	vitamins	A,	C,	and	E.	Each	of	these	antioxidants
is	 found	 in	 developing	 eggs	 and	 has	 a	 role	 to	 play	 in	 preventing	 oxidative
damage.

How	Do	Antioxidants	Impact	Egg	Quality?
As	we	age,	oxidative	damage	causes	more	and	more	problems	for	eggs.2	This	is
in	part	due	to	a	weakened	antioxidant	enzyme	defense	system	in	aging	eggs;	in
eggs	 from	 older	 women,	 researchers	 have	 seen	 reduced	 production	 of
antioxidant	 enzymes,	 which	 leaves	 more	 oxidizing	 molecules	 free	 to	 cause
damage.3	Unfortunately,	 eggs	 from	older	women	 also	 produce	more	 oxidizing
molecules	to	begin	with	because	aging	mitochondria	“leak”	electrons	when	they
become	damaged,	which	creates	reactive	oxidizing	molecules.4

Mitochondria,	those	tiny	power	plants	in	every	cell	in	the	body,	are	actually	a
major	 source	 of	 reactive	 oxygen	 molecules	 and	 also	 a	 major	 victim.5

Mitochondria	 are	 particularly	 sensitive	 to	 oxidative	 damage	 and	 release	 more
oxidants	when	damaged,	causing	a	vicious	cycle	resulting	in	more	damage	and
more	free	radicals.6

All	 this	 oxidative	 damage	 to	 mitochondria	 reduces	 their	 ability	 to	 produce
cellular	energy	in	the	form	of	ATP	—	energy	that	is	critically	important	to	egg
development	 and	 embryo	 viability.	 Oxidative	 damage	 to	mitochondria	 is	 now
thought	to	be	one	of	the	major	ways	that	aging	impacts	egg	quality.
This	oxidative	damage	 is	not	 limited	 to	eggs	 from	older	women.	Researchers

have	also	found	reduced	antioxidant	enzyme	levels	and	higher	levels	of	reactive
oxygen	molecules	 in	women	with	unexplained	 infertility.7	 In	one	 recent	 study,
70%	 of	 women	 with	 unexplained	 premature	 ovarian	 failure	 had	 elevated
oxidation	 levels.8	 Even	 in	 eggs	 from	 young	 mice,	 oxidative	 stress	 decreases



energy	production	and	destabilizes	chromosome	processing.9

As	a	brief	side	note,	an	increased	level	of	oxidative	stress	has	also	been	seen	in
women	with	a	history	of	PCOS,	endometriosis,	miscarriage,	and	preeclampsia.10

With	the	exception	of	PCOS,	it	is	not	yet	known	what	causes	oxidative	stress	in
these	 conditions,	 and	 the	 precise	 role	 of	 oxidative	 stress	 in	 endometriosis
remains	controversial.11

In	women	with	PCOS,	the	condition	often	involves	insulin	resistance	and	high
blood	 sugar.	 As	 a	 result	 of	 this	 high	 blood	 sugar,	 the	 body	 produces	 more
reactive	 oxygen	 molecules,	 which	 increases	 oxidative	 stress.12	 (For	 the	 same
reason,	controlling	blood	sugar	levels	through	diet,	as	discussed	in	Chapter	11,	is
particularly	helpful	in	limiting	oxidative	stress	at	the	source.)
Adding	to	this	problem	of	increased	oxidants	in	PCOS	is	the	fact	that	PCOS	is

also	associated	with	a	decline	in	antioxidant	activity.13	As	a	result	of	these	two
hits,	 women	 with	 PCOS	 have	 higher	 levels	 of	 oxidation,	 which	 is	 thought	 to
damage	mitochondria	and	disrupt	chromosome	processing.14	Poor	egg	quality	as
a	 result	of	oxidative	stress	 is	 likely	a	major	component	of	 fertility	problems	 in
PCOS.15

The	scientific	research	is	also	clear	that	eggs	and	embryos	from	older	women,
and	women	with	 fertility	 problems,	 have	 reduced	 antioxidant	 defense	 systems
and	are	more	sensitive	to	oxidative	damage.16	This	oxidative	damage	is	believed
to	damage	mitochondria,	compromising	energy	production	and	egg	quality.17

Fortunately,	antioxidants	may	be	able	 to	prevent	some	of	 this	damage.18	This
idea	is	not	without	controversy,	however,	with	one	large	review	of	prior	studies
concluding	 that	 there	 is	no	good	quality	evidence	 that	antioxidant	 supplements
increase	live	birth	rates.19	Yet	since	that	review	was	published	(in	August	2013),
more	 evidence	 has	 emerged	 that	 antioxidants	 do	 play	 an	 important	 role	 in
fertility.20

For	example,	researchers	have	found	that	women	with	higher	total	antioxidant
levels	 during	 IVF	 cycles	 have	 a	 greater	 chance	 of	 becoming	 pregnant.21	Most
recently,	 a	 large	 study	of	women	undergoing	 fertility	 treatment	 at	Boston	 IVF
and	Harvard	Vanguard	Medical	Associates	concluded	that	the	use	of	antioxidant
supplements	was	associated	with	a	 shorter	 time	 to	pregnancy.22	While	 there	 is



still	much	more	to	investigate	and	many	conflicting	results	so	far,	the	balance	of
the	 current	 evidence	 suggests	 that	 having	well-armed	 antioxidant	 defenses	 can
protect	eggs	and	improve	fertility.
When	it	comes	to	determining	which	specific	antioxidant	supplements	are	most

useful	 for	 fertility,	 initial	 research	 on	 vitamin	C,	 vitamin	 E,	 alpha-lipoic	 acid,
and	N-acetyl	cysteine	is	encouraging	but	not	yet	conclusive.	For	one	antioxidant,
however,	a	growing	body	of	research	consistently	shows	that	it	can	significantly
improve	egg	quality.	That	antioxidant	is	melatonin.



Melatonin
Melatonin	is	a	hormone	secreted	at	night	by	a	small	gland	deep	inside	the	brain,
the	pineal	gland.	You	may	know	it	as	a	natural	sleep	aid.	Melatonin	is	used	for
this	 purpose	 because	 it	 regulates	 circadian	 rhythms,	 telling	 the	 body	 to	 go	 to
sleep	at	night	and	wake	up	in	the	morning.	It	is	so	important	in	regulating	sleep
that	exposure	to	bright	light	at	night,	which	suppresses	melatonin	production	in
the	brain,	can	compromise	sleep	quality	and	cause	insomnia.
Melatonin	is	not	just	a	sleep	regulator,	though	—	it	is	also	involved	in	fertility.

In	some	species,	melatonin	is	involved	in	regulating	seasonal	fertility	to	ensure
that	lambs,	calves,	and	other	baby	animals	are	born	in	spring.23	Melatonin	also
plays	a	surprisingly	important	role	in	human	fertility.
One	clue	that	melatonin	is	important	to	human	fertility	is	that	particularly	high

levels	of	melatonin	are	found	in	the	fluid	of	ovarian	follicles.24	Also,	the	amount
of	 melatonin	 in	 the	 follicle	 fluid	 increases	 as	 the	 follicles	 grow.	 This	 was
observed	 in	 women	 undergoing	 IVF,	 where	 higher	 levels	 of	 melatonin	 were
found	 in	 larger,	 developed	 follicles	 than	 in	 small	 follicles.25	 Researchers	 have
suggested	that	the	increased	level	of	melatonin	as	follicles	grow	has	an	important
role	in	ovulation.26



Melatonin	and	Fertility
What	 exactly	 melatonin	 does	 in	 the	 ovaries	 is	 still	 not	 fully	 understood.

Melatonin	 has	 traditionally	 been	 regarded	 as	 a	 hormonal	 messenger	 molecule
that	works	 by	 binding	 to	 specific	 receptors	 and	 thereby	 sending	 a	message	 to
cells.	In	other	words,	it	was	thought	of	as	a	molecule	that	merely	communicates
rather	than	having	a	direct	biological	effect.	But	in	1993,	it	was	discovered	that
melatonin	is	also	a	powerful	antioxidant	that	directly	neutralizes	free	radicals.27

This	 has	 since	 been	 confirmed	 by	 many	 different	 studies.28	 In	 some	 ways,
melatonin	is	an	even	more	powerful	antioxidant	than	vitamin	C	and	vitamin	E.29

Unfortunately,	melatonin	levels	decline	with	age,30	and	as	a	result,	the	ovaries
lose	this	natural	protector	against	oxidative	stress.	This	could	be	one	contributor
to	 age-related	 infertility,	 but	 it	 is	 also	 a	 factor	 that	 can	 be	 changed.	 Scientists
have	 recently	 discovered	 that	 taking	 a	 melatonin	 supplement	 can	 restore
antioxidant	defenses	inside	eggs	and	improve	egg	quality.
The	story	of	melatonin	and	egg	quality	begins	in	the	laboratory,	where	mouse

eggs	grown	in	the	presence	of	the	potent	oxidant	hydrogen	peroxide	were	unable
to	 develop	 properly.	 But	 when	 melatonin	 was	 added,	 the	 harmful	 effect	 of
hydrogen	 peroxide	 was	 blocked.31	 This	 intriguing	 finding	 suggested	 that
melatonin	protected	against	oxidative	stress,	spurring	further	research.
Subsequent	 lab	 studies	 found	 that	 melatonin	 has	 this	 protective	 effect	 even

without	an	added	oxidizing	agent.	For	example,	in	pig	eggs	cultured	in	the	lab,
those	 eggs	 grown	 with	 added	 melatonin	 were	 more	 likely	 to	 mature	 and	 had
lower	levels	of	reactive	oxygen	molecules.32

Melatonin	has	beneficial	effects	not	just	on	eggs	but	also	on	embryos.	Mouse
embryos	 grown	 in	 a	 lab	 with	melatonin	 showed	 an	 increased	 rate	 of	 forming
blastocyst-stage	 embryos.33	 Melatonin	 also	 improved	 the	 development	 of	 pig
and	cow	embryos,34	and	researchers	determined	that	this	was	at	least	in	part	due
to	antioxidant	activity.
All	 these	 studies	 led	doctors	 to	believe	 that	melatonin	may	also	 improve	egg

and	embryo	quality	in	women	undergoing	IVF.	And	so	the	human	clinical	trials
began.	 In	one	of	 the	 first	 studies	giving	melatonin	 to	women	undergoing	 IVF,
researchers	found	that	melatonin	lowered	levels	of	oxidative	stress	and	cellular



oxidative	damage	in	ovarian	follicles	—	a	very	promising	discovery.35

Researchers	then	found	that	melatonin	not	only	reduces	oxidative	damage	but
also	 improves	 egg	 and	 embryo	quality.	 In	 a	 study	 led	by	Dr.	Hiroshi	Tamura,
nine	women	were	given	melatonin	from	the	beginning	of	an	IVF	cycle,	and	their
egg	quality	was	compared	to	each	woman’s	previous	cycle.	After	treatment	with
melatonin,	there	was	a	dramatic	improvement,	with	an	average	of	65%	of	their
eggs	giving	rise	to	good-quality	embryos,	compared	to	just	27%	in	the	previous
cycle.36

The	 next	 step	 was	 to	 investigate	 the	 impact	 of	 melatonin	 on	 the	 actual
pregnancy	 rate	 in	 IVF	 to	 see	 if	 melatonin	 really	 increased	 the	 chance	 of
becoming	 pregnant.	 To	 that	 end,	Dr.	 Tamura	 and	 a	 group	 of	 doctors	 in	 Japan
performed	a	trailblazing	clinical	study	involving	115	women	who	had	a	previous
failed	IVF	cycle	and	a	 low	fertilization	rate.37	Before	undertaking	another	 IVF
cycle,	half	 the	women	were	given	melatonin.	These	women	went	on	 to	have	a
fertilization	 rate	 much	 higher	 than	 the	 previous	 cycle,	 and	 nearly	 20%	 of	 the
melatonin-treated	women	became	pregnant.
By	contrast,	the	women	not	given	melatonin	had	the	same	low	fertilization	rate

as	their	previous	cycle,	and	only	10%	of	these	women	became	pregnant.	These
results	 demonstrated	 that	 melatonin	 improved	 the	 fertilization	 rate	 and	 nearly
doubled	the	chance	of	becoming	pregnant	through	IVF.
Dr.	 Tamura	 noted:	 “Our	 study	 represents	 the	 first	 clinical	 application	 of

melatonin	treatment	for	infertility	patients.	This	work	needs	to	be	confirmed,	but
we	believe	that	melatonin	treatment	is	likely	to	become	a	significant	option	for
improving	 oocyte	 quality	 in	 women	 who	 cannot	 become	 pregnant	 because	 of
poor	oocyte	quality.”38

In	 a	 similar	 study,	 this	 time	 in	 Italy,	 doctors	 found	 that	 a	 daily	 melatonin
supplement	before	IVF	increased	the	proportion	of	mature	versus	immature	eggs
and	led	to	a	higher	number	of	top-quality	embryos.39

These	 studies	 together	 show	 that	melatonin	 can	 be	 particularly	 beneficial	 for
women	undergoing	IVF	who	have	had	failed	IVF	cycles	due	to	poor	egg	quality.
Unfortunately,	it	is	probably	not	a	good	idea	to	take	a	melatonin	supplement	if

you	are	trying	to	conceive	naturally	because	it	appears	that	melatonin	may	have



a	direct	role	in	regulating	the	production	of	hormones	that	control	the	ovulation
cycle.40	 A	 melatonin	 supplement	 may	 therefore	 disrupt	 the	 natural	 hormone
balance	and	interfere	with	ovulation.
This	 is	 not	 such	 a	 concern	 in	 the	 context	 of	 IVF	 because	 large	 doses	 of

hormones	are	given	to	artificially	regulate	the	cycle,	and	ovulation	does	not	need
to	be	carefully	orchestrated	by	natural	hormone	levels.	For	women	about	 to	go
through	an	IVF	cycle,	melatonin	is	so	beneficial	for	egg	quality	that	any	minor
effects	 on	 hormones	 are	 seen	 as	 irrelevant.	 For	 women	 trying	 to	 conceive
naturally,	the	reverse	is	probably	true,	and	disrupting	ovulation	may	be	too	high
a	price	to	pay	for	improved	egg	quality.
If	 you	 are	 trying	 to	 conceive	 without	 IVF,	 one	 possible	 approach	 to	 getting

some	 of	 melatonin’s	 benefits	 without	 the	 risk	 of	 disrupting	 ovulation	 is	 to
naturally	 restore	 normal	 melatonin	 levels	 through	 exposure	 to	 light.	 For
example,	 taking	 the	opportunity	 to	go	 for	 a	walk	outside	early	 in	 the	day	may
help	 because	 more	 than	 an	 hour	 or	 two	 of	 bright	 sunlight	 during	 the	 day
increases	 melatonin	 levels	 at	 night.41	 By	 contrast,	 bright	 light	 at	 night	 can
artificially	 suppress	melatonin	 levels,	 so	 it	 is	wise	 to	 dim	 the	 lights	 and	 avoid
screen	time	in	the	hour	or	two	before	bed.
Some	 foods	 also	 contain	 small	 amounts	of	melatonin,	 including	 tart	 cherries.

The	easiest	way	to	take	advantage	of	this	natural	melatonin	source	is	to	drink	tart
cherry	 juice	 at	 night.	 The	 highest	 concentration	 is	 found	 in	 the	Montmorency
variety	of	tart	cherries,	the	juice	of	which	can	be	found	online.	Other	foods	that
contain	small	amounts	of	melatonin	 include	barley	and	walnuts.	But	 if	you	are
preparing	 for	 an	 IVF	 cycle,	 the	 easiest	 way	 to	 obtain	 enough	 melatonin	 to
maximize	egg	quality	is	through	a	supplement.



Adding	a	Melatonin	Supplement
Fertility	 clinics	 that	 stay	 abreast	 of	 scientific	 research	 now	 routinely

recommend	 melatonin	 supplements	 for	 women	 preparing	 for	 IVF	 cycles,
particularly	when	poor	egg	quality	is	a	concern.
The	dose	of	melatonin	used	in	the	clinical	studies	on	egg	quality	in	IVF	is	a	3

mg	 tablet	 shortly	 before	 bed,	 starting	 at	 the	 beginning	 of	 the	 IVF	 cycle	 –
typically	the	day	when	a	GnRH	antagonist	such	as	Lupron	is	started.	Melatonin
supplements	may	cause	daytime	drowsiness,	dizziness,	and	irritability,	and	may
worsen	depression.42	 If	 side	 effects	 bother	 you,	 switching	 to	 a	 smaller	 dose	 is
likely	to	help.

Other	Fertility-Boosting	Antioxidants
If	you	are	trying	to	conceive	without	IVF	and	therefore	melatonin	is	not	the	right
supplement	 for	 you,	 alternative	 antioxidant	 supplements	 may	 have	 similar
benefits.	Although	these	other	antioxidants	are	not	supported	by	the	same	clear
evidence	 demonstrating	 their	 ability	 to	 improve	 egg	 quality,	 it	 is	 worth
considering	 adding	 one	 of	 them	 to	 your	 supplement	 regimen.	 These	 other
antioxidants	can	also	be	used	in	conjunction	with	melatonin	if	you	are	preparing
for	IVF	and	are	particularly	concerned	about	your	egg	quality.



Vitamin	E
Vitamin	E	is	a	fat-soluble	antioxidant	found	in	nuts,	seeds,	and	oil.	Preliminary

research	 in	 animals	 and	 humans	 now	 suggests	 that	 vitamin	 E	 could	 have	 a
beneficial	 effect	 on	 egg	 quality.43	 One	 of	 the	 most	 interesting	 examples	 is	 a
human	study	that	compared	the	ability	of	vitamin	E	and	melatonin	to	reduce	free
radical	damage	in	ovarian	follicles.	The	researchers	found	that	both	supplements
were	effective,	although	a	200-times	higher	dose	of	vitamin	E	was	required	for
the	same	level	of	protection	against	free	radicals.44	That	is,	600	mg	of	vitamin	E
had	a	similar	effect	to	3	mg	of	melatonin.
This	 study	used	a	high	dose	of	vitamin	E	—	about	double	 the	 recommended

maximum	daily	dose.	To	explain	this	in	practical	terms,	vitamin	E	supplements
are	often	labeled	with	“IU”	for	International	Units,	and	600	mg	is	equivalent	to
900	IU.	A	typical	prenatal	multivitamin	will	contain	30–60	IU,	while	a	 typical
vitamin	E	supplement	will	contain	400	IU.
Although	 vitamin	 E	 is	 generally	 regarded	 as	 very	 safe,	 the	 European	 Food

Safety	 Authority	 has	 indicated	 that	 adults	 should	 not	 take	more	 than	 300	mg
daily,	45	which	is	equivalent	to	450	IU.	46

The	 Colorado	 Center	 for	 Reproductive	Medicine	 (CCRM),	 arguably	 the	 top
IVF	clinic	in	the	U.S.,	recommends	that	women	preparing	for	IVF	take	200	IU
of	 vitamin	 E	 because	 “studies	 [suggest]	 that	 400	 IU	 may	 not	 be	 as	 good	 for
overall	health.”47	CCRM	also	warns	that	vitamin	E	should	not	be	used	by	people
who	are	taking	aspirin,	because	it	adds	to	the	anti-clotting	effect	of	aspirin.
While	 a	 vitamin	 E	 supplement	 alone	 may	 not	 be	 enough	 to	 dramatically

improve	egg	quality,	every	small	incremental	improvement	in	egg	quality	helps.
A	study	published	in	2014	by	Dr.	Elizabeth	Ruder	and	other	researchers	at	the

University	of	Pittsburgh,	Emory	University,	and	Dartmouth	Medical	Center	adds
further	support	to	the	view	that	vitamin	E	supplements	are	particularly	useful	for
women	with	unexplained	infertility.48	The	study	involved	over	400	women	with
unexplained	 infertility	who	were	 trying	 to	 conceive	 through	 IUI	 and	 IVF.	The
researchers	 found	 that	 in	 the	women	who	were	 over	 age	 35,	 greater	 intake	 of
vitamin	E	through	supplements	was	linked	to	a	shorter	time	to	pregnancy.
Although	 further	 research	 is	needed,	experts	now	believe	 that	vitamin	E	may



compensate	for	some	of	the	decline	in	antioxidant	levels	that	naturally	occurs	as
women	age.49	 If	 you	decide	 to	 take	 a	vitamin	E	 supplement	 in	 addition	 to	 the
small	amount	of	vitamin	E	in	your	prenatal	multivitamin,	it	is	best	to	err	on	the
side	of	caution	and	look	for	one	that	contains	no	more	than	200	IU.



Vitamin	C
Vitamin	C	 is	 a	water-soluble	 antioxidant	 naturally	 found	 in	 large	 amounts	 in

ovarian	follicles.50	In	older	mice,	both	vitamins	C	and	E	were	found	to	prevent
at	 least	 some	 of	 the	 age-related	 decline	 in	 ovarian	 function.51	 A	 vitamin	 C
derivative	 also	 improved	 the	 quality	 of	 pig	 embryos	 in	 a	 lab	 study.	 In	 human
studies,	however,	there	is	still	limited	evidence	that	taking	additional	vitamin	C
improves	female	fertility.
One	of	the	few	studies	to	date	showing	positive	results	from	the	use	of	vitamin

C	supplements	is	the	same	2014	study	described	above	in	the	context	of	vitamin
E.	In	addition	to	investigating	the	value	of	vitamin	E	supplements,	the	study	also
explored	 whether	 vitamin	 C	 supplements	 were	 helpful	 to	 women	 with
unexplained	infertility.
The	researchers	found	that	at	least	for	women	of	a	healthy	weight	and	women

under	 the	 age	 of	 35,	 increased	 vitamin	 C	 intake	 from	 supplements	 was
associated	with	a	shorter	time	to	pregnancy.52	This	does	not	mean	that	vitamin	C
is	thought	to	be	less	helpful	to	older	or	overweight	women,	but	rather	the	effect
was	 not	 seen	 in	 the	 study	 because	 the	 dose	may	 have	 been	 too	 low	 for	 these
groups.	 The	 researchers	 explained	 that	 in	 the	 overweight	 women,	 and	 most
women	in	the	older	age	bracket,	their	vitamin	C	intake	was	likely	not	sufficient
to	make	up	for	their	already	high	levels	of	oxidation.
If	you	choose	 to	add	a	vitamin	C	supplement,	CCRM	recommends	a	dose	of

500	mg.53

Alpha-Lipoic	Acid
Alpha-lipoic	 acid	 is	 another	 supplement	 that	 has	well-established	 antioxidant

properties	and	may	therefore	benefit	egg	quality.54	It	is	naturally	produced	in	the
body	 and	 has	 the	 rare	 ability	 to	 act	 as	 both	 a	 water-soluble	 and	 fat-soluble
antioxidant.55	 By	 contrast,	 vitamin	 C	 is	 water	 soluble	 and	 Vitamin	 E	 is	 fat
soluble,	so	those	antioxidants	have	more	limited	reach.
Alpha-lipoic	acid	is	also	a	promising	supplement	because	it	is	found	naturally

in	mitochondria,	 where	 it	 assists	 in	 energy	 production.56	 Animal	 studies	 have
found	that	alpha-lipoic	acid	can	protect	mitochondria	from	the	effects	of	aging.57

When	 people	 take	 alpha-lipoic	 acid	 supplements,	 the	 total	 antioxidant	 level	 in



the	bloodstream	increases	significantly,	and	there	is	an	increase	in	the	activity	of
antioxidant	enzymes.58

There	 is	 also	 some	 evidence	 that	 alpha-lipoic	 acid	 improves	 fertility.	 For
example,	 laboratory	 studies	 have	 found	 that	 this	 antioxidant	 can	 improve	 egg
maturation	and	embryo	viability.59

The	 fertility	 specialists	 in	Toronto	who	 led	 the	 groundbreaking	 research	 into
CoQ10	also	investigated	the	ability	of	alpha-lipoic	acid	to	improve	egg	numbers
and	quality.	They	gave	mice	supplements	of	either	CoQ10	or	alpha-lipoic	acid	to
test	 the	 hypothesis	 that	 both	 compounds	 are	 antioxidants	 that	 should	 improve
mitochondrial	 function	 and	 thereby	 improve	 egg	 quality.	 The	 researchers
thought	 that	 both	 CoQ10	 and	 alpha-lipoic	 acid	 would	 be	 particularly	 helpful
because	 they	 are	 not	 just	 antioxidants	 but	 are	 also	 directly	 involved	 in	 the
activity	of	mitochondria.60

While	 this	 research	 found	 that	 CoQ10	 improved	 egg	 numbers	 and	 quality,
alpha-lipoic	 acid	 did	 not	 seem	 to	 have	 the	 same	 benefit.61	 Nevertheless,	 in	 a
paper	published	in	2013,	 three	years	after	 these	disappointing	results,	 the	same
researchers	maintained	that	supplementing	with	mitochondrial	nutrients	such	as
alpha-lipoic	acid	may	improve	egg	and	embryo	quality	and	may	lead	to	a	healthy
pregnancy	for	older	women.62

There	 is	 also	 some	 direct	 evidence	 that	 alpha-lipoic	 acid	 may	 specifically
improve	 fertility	 in	 women	 with	 PCOS,	 with	 one	 study	 finding	 that	 women
taking	 600	mg	 twice	 a	 day	 for	 16	weeks	 had	 improved	 insulin	 sensitivity	 and
began	ovulating	normally.63

Therefore,	even	though	the	general	ability	of	alpha-lipoic	acid	to	improve	egg
quality	has	not	yet	been	proven	in	large	clinical	studies,	experts	in	this	area	are
not	giving	up	hope	that	alpha-lipoic	acid	may	help,	and	not	just	in	the	context	of
PCOS.	There	is	a	solid	theoretical	reason	why	it	should	improve	egg	quality,	and
it	is	regarded	as	very	safe,64	so	it	may	be	worth	trying	in	addition	to	more	proven
supplements	such	as	CoQ10	and	melatonin.

Safety	and	Side	Effects	of	Alpha-Lipoic	Acid
In	 clinical	 trials	 of	 alpha-lipoic	 acid,	 no	 significant	 side	 effects	 have	 been

reported.	The	most	common	side	effect	is	nausea,	but	even	this	is	rare	at	doses	of



600	mg	per	day.	65

It	has	been	suggested	that	alpha-lipoic	acid	may	lower	thyroid	hormones,66	so
if	 you	 have	 thyroid	 problems,	 you	 should	 not	 take	 this	 supplement	 before
discussing	it	with	your	doctor.	Alpha-lipoic	acid	may	also	improve	blood	sugar
levels	in	diabetics,67	so	if	you	have	diabetes	you	should	be	carefully	monitored
when	you	start	 taking	 this	 supplement.	Ultimately,	your	doctor	may	be	able	 to
decrease	the	dose	of	your	diabetes	medication.

Dosage	and	Form	of	Alpha-Lipoic	Acid
Because	there	has	been	very	little	research	on	the	effectiveness	of	alpha-lipoic

acid	 for	 improved	egg	quality,	 it	 is	difficult	 to	determine	 the	appropriate	dose.
The	 best	we	 can	 do	 is	 to	 choose	 the	 dose	 typically	 used	 in	 clinical	 trials	 and
shown	to	be	effective	for	other	conditions,	such	as	diabetic	nerve	pain.	 68	This
dose	 is	 600	mg	 per	 day	 (although	 the	 study	 showing	 a	 benefit	 in	 PCOS	 gave
women	 double	 this	 dose	—	 600	mg,	 twice	 per	 day).	 If	 you	 are	 unsure	 about
whether	you	want	to	take	this	supplement,	you	could	instead	try	a	lower	dose	of
100	mg	 per	 day,	 which	 is	 another	 standard	 dosage	 found	 in	 alpha-lipoic	 acid
supplements.
Before	choosing	an	alpha-lipoic	acid	supplement,	it	is	important	to	know	what

form	to	look	for.	When	alpha-lipoic	acid	is	synthesized	in	the	body,	it	is	made	in
one	 specific	 form,	 called	 R-alpha-lipoic	 acid.69	 When	 it	 is	 made	 in	 the	 lab,
however,	 one	of	 the	 chemical	 groups	 can	be	 flipped	 so	 that	 the	molecule	 as	 a
whole	is	a	mirror	image	of	R-alpha-lipoic	acid	(the	same	way	your	left	hand	is	a
mirror	image	of	your	right	hand).
Many	alpha-lipoic	acid	supplements	are	a	mixture	of	these	two	forms,	having

left-handed	 and	 right-handed	 molecules.	 If	 you	 can	 find	 a	 supplement
specifically	 labeled	as	“r-alpha-lipoic	acid,”	or	“R-lipoic	acid”	for	short,	 it	 is	a
better	choice	because	this	is	the	natural	form	made	in	the	body,	is	more	readily
absorbed,	and	is	likely	to	be	more	effective.70

Alpha-lipoic	acid	may	also	be	better	absorbed	on	an	empty	stomach,	so	to	get
the	most	from	this	supplement,	you	should	take	it	30	minutes	before	or	2	hours
after	eating.	71

N-Acetyl	Cysteine



Another	antioxidant	that	may	benefit	egg	quality	and	fertility	is	called	N-acetyl
cysteine.	This	 amino	acid	derivative	acts	 as	 an	antioxidant	 and	also	boosts	 the
activity	 of	 another	 critical	 antioxidant	 inside	 cells,	 called	 glutathione.72	 It	 is
commonly	 used	 as	 an	 antidote	 to	 poisoning	 from	 overdose	 of	 acetaminophen
(also	known	as	Tylenol	or	paracetamol).73

Most	 research	 into	 N-acetyl	 cysteine	 and	 fertility	 has	 focused	 on	 PCOS,
finding	 that	 N-acetyl	 cysteine	 boosts	 ovulation	 and	 increases	 the	 chance	 of
pregnancy	when	taken	by	women	with	PCOS	in	conjunction	with	an	ovulation-
inducing	drug	such	as	Clomid.
In	one	clinical	trial,	women	with	PCOS	took	N-acetyl	cysteine	and	Clomid	for

5	 days	 per	 cycle	 for	 12	 cycles.	 The	 pregnancy	 rates	 increased	 from	 57%	 for
women	 taking	 the	 placebo	 to	 77%	 for	 women	 taking	 N-acetyl	 cysteine.	 The
group	 taking	 N-acetyl	 cysteine	 also	 had	 improved	 ovulation	 rates	 and	 much
lower	miscarriage	rates.74

Another	 similar	 clinical	 trial	 saw	 even	 more	 striking	 results.	 Women	 with
PCOS	who	on	average	had	suffered	from	infertility	for	more	than	4	years	 took
N-acetyl	 cysteine	 and	 the	 ovulation-stimulating	 drug	Clomid	 for	 5	 days.	After
treatment,	 45%	 of	 the	women	 taking	N-acetyl	 cysteine	 ovulated,	 compared	 to
28%	 in	 the	 placebo	 group.	 In	 addition,	 21%	 of	 the	 women	 taking	 N-acetyl
cysteine	became	pregnant,	compared	to	9%	of	women	taking	the	placebo.
The	 authors	 hypothesized	 that	 N-acetyl	 cysteine	 may	 improve	 ovulation	 in

PCOS	 by	 improving	 insulin	 response.75	 Other	 researchers	 have	 seen	 that	 N-
acetyl	cysteine	does	indeed	reduce	insulin	and	testosterone	levels	in	PCOS.76

But	 N-acetyl	 cysteine	 is	 also	 an	 antioxidant,	 and	 for	 this	 reason	 researchers
believe	 it	may	also	 improve	egg	quality	and	fertility	 in	women	without	PCOS.
Specifically,	by	acting	as	an	antioxidant,	it	may	counteract	the	effect	of	aging	on
egg	quality.
So	far,	 the	evidence	supporting	this	 idea	comes	only	from	very	recent	studies

on	animals,	but	this	research	is	quite	promising.	For	example,	in	2012	a	group	of
researchers	from	Nankai	University	in	China,	the	University	of	Ottawa,	and	New
York	 University	 Langone	 Medical	 Center	 published	 the	 results	 of	 a	 study	 in
which	 mice	 were	 given	 N-acetyl	 cysteine	 for	 two	 months	 or	 one	 year.77	 The



researchers	 then	 determined	 the	 number	 and	 quality	 of	 the	 mice’s	 eggs	 and
embryos.	They	found	 that	even	short-term	 treatment	 improved	 the	number	and
quality	 of	 fertilized	 eggs	 and	 also	 improved	 embryo	 development.	 Long-term
use	in	mice	appeared	to	prevent	the	usual	age-related	decline	in	fertility.
The	 authors	 of	 this	 study	 suggested	 that	 the	 beneficial	 effect	 on	 egg	 and

embryo	 quality	was	 due	 to	 the	 antioxidant	 properties	 of	N-acetyl	 cysteine	 and
that	by	reducing	oxidative	stress	in	the	ovaries,	this	supplement	could	prevent	or
delay	 ovarian	 aging.	 In	 fact,	 earlier	 research	 by	 some	 of	 the	 same	 researchers
indicated	 that	N-acetyl	cysteine	 reduces	oxidative	 stress,	 reduces	chromosomal
damage,	 reduces	 chromosomal	 instability,	 and	 improves	 egg	 and	 embryo
development.78

In	separate	research	also	published	in	2012,	immature	eggs	were	isolated	from
pig	 ovaries	 and	 grown	 in	 the	 lab	 with	 or	 without	 N-acetyl	 cysteine.79	 The
researchers	saw	a	significant	decrease	in	the	percentage	of	eggs	with	fragmented
DNA	and	an	increase	in	the	percentage	of	embryos	reaching	the	blastocyst	stage
when	eggs	were	treated	with	N-acetyl	cysteine.	There	was	also	an	improvement
in	egg	and	embryo	development.
Although	 not	 yet	 confirmed	 by	 human	 studies,	 we	 may	 be	 on	 the	 cusp	 of

seeing	significant	benefit	for	egg	and	embryo	quality	in	humans	as	well,	and	N-
acetyl	 cysteine	 may	 become	 a	 more	 commonly	 recommended	 supplement	 for
women	preparing	for	IVF.
Based	on	current	 research,	all	we	know	is	 that	N-acetyl	cysteine	seems	 to	be

very	 helpful	 in	 improving	 fertility	 in	 women	 with	 PCOS,	 but	 since	 it	 is	 a
powerful	antioxidant,	 it	may	improve	egg	and	embryo	quality	 in	other	women,
too.
Another	 intriguing	 trend	supported	by	 research	on	N-acetyl	cysteine	 is	 that	 it

could	decrease	miscarriage	risk.	A	group	of	women	with	unexplained	recurrent
miscarriage	were	given	600	mg	per	day	along	with	folic	acid,	and	the	pregnancy
outcomes	 compared	 to	women	 taking	 folic	 acid	 alone.	The	 combination	 of	N-
acetyl	cysteine	and	folic	acid	was	associated	with	a	very	dramatic	decrease	in	the
chance	of	miscarriage.	Women	taking	N-acetyl	cysteine	were	twice	as	likely	to
take	a	baby	home	as	women	not	taking	N-acetyl	cysteine.80

Other	studies	have	also	shown	that	N-acetyl	cysteine	decreases	the	miscarriage



rate	by	60%	in	women	with	PCOS.81	It	appears	that	this	benefit	is	not	limited	to
women	with	 PCOS,	 so	 you	may	want	 to	 consider	 taking	 an	N-acetyl	 cysteine
supplement	if	you	have	suffered	multiple	unexplained	miscarriages.

Safety	and	Side	Effects	of	N-Acetyl	Cysteine
N-acetyl	 cysteine	 is	widely	used	by	doctors	 for	a	variety	of	conditions,82	 but

the	 safety	 record	 of	 this	 supplement	 is	 not	 entirely	 reassuring.	 For	 example,
serious	allergic	reactions	have	occurred	after	the	use	of	N-acetyl	cysteine	to	treat
painkiller	 overdose.83	 An	 allergic	 reaction	 to	 N-acetyl	 cysteine	 may	 be
particularly	 dangerous	 if	 you	 are	 asthmatic.84	 If	 you	 decide	 to	 take	 N-acetyl
cysteine,	you	should	do	so	under	a	doctor’s	supervision	and	find	out	more	about
the	safety	risks.

Dosage	of	N-Acetyl	Cysteine
The	dose	used	to	treat	women	with	PCOS	in	clinical	trials	is	1.2	g	per	day,	but

this	use	was	very	short-term.	The	women	were	only	given	N-acetyl	cysteine	for
five	 days,	 corresponding	with	 the	 five-day	 dose	 of	 Clomid.85	 In	 the	 study	 on
recurrent	miscarriage,	the	dose	was	600	mg	per	day.



Conclusion
Many	 experts	 believe	 that	 oxidative	 stress	 is	 a	 major	 mechanism	 underlying
ovarian	 aging.86	 To	 prevent	 oxidative	 damage	 to	 eggs,	 reactive	 oxygen
molecules	 (such	 as	 free	 radicals)	 must	 be	 continuously	 kept	 in	 check	 by	 the
eggs’	natural	antioxidants.	But	 in	women	with	age-related	infertility,	PCOS,	or
unexplained	 infertility,	 this	 natural	 antioxidant	 defense	 system	 may	 be
compromised,	creating	a	need	for	further	antioxidants.
Melatonin	is	one	of	 the	most	effective	antioxidants	for	 improving	egg	quality

but	 may	 potentially	 disrupt	 ovulation	 in	 women	 trying	 to	 conceive	 naturally.
Melatonin	 is	 therefore	most	 useful	 if	 you	 are	 trying	 to	 conceive	 through	 IVF,
while	 vitamin	 E,	 vitamin	 C,	 or	 alpha-lipoic	 acid	 is	 a	 better	 option	 if	 you	 are
trying	to	conceive	naturally.

	



Chapter	8
Restoring	Ovulation	with	Myo-

Inositol
“Sometimes	the	questions	are	complicated	and	the	answers	are	simple.”

—	DR.	SEUSS

Recommended	for:	Intermediate	and	Advanced	Fertility	Plans
Myo-inositol	 is	 particularly	 helpful	 for	 restoring	 ovulation	 and	 improving	 egg
quality	 in	 women	 with	 PCOS	 or	 insulin	 resistance.	 It	 may	 also	 reduce	 the
miscarriage	risk	associated	with	insulin	resistance.

Not	recommended	for:
Many	 studies	 have	 shown	 that	myo-inositol	 is	 very	 safe,	 with	 few	 or	 no	 side
effects.	 Myo-inositol	 should,	 however,	 be	 used	 with	 caution	 if	 you	 have
schizophrenia	 or	 bipolar	 disorder	 because	 there	 is	 a	 theoretical	 risk	 of
exacerbating	manic	episodes.1

Why	Myo-Inositol?
Myo-inositol	has	 recently	become	a	widely	 recommended	 fertility	 supplement,
yet	the	story	of	myo-inositol’s	role	in	egg	quality	began	more	than	10	years	ago.
In	2002,	Dr.	Tony	Chiu	and	a	group	of	researchers	in	Hong	Kong	published	the
results	 of	 the	 first	 study	 to	 directly	 link	 this	 B	 vitamin	 to	 egg	 and	 embryo
quality.2	They	found	the	link	by	tracking	the	levels	of	myo-inositol	inside	each
ovarian	follicle	in	53	women	undergoing	IVF	and	then	comparing	the	amount	of
myo-inositol	in	each	follicle	to	the	quality	of	the	egg	inside	and	whether	it	later
fertilized.
The	 results	 were	 unambiguous.	 Higher	 levels	 of	myo-inositol	 were	 found	 in

ovarian	follicles	containing	mature	eggs	that	later	successfully	fertilized	than	in



follicles	containing	 immature	eggs	 that	 failed	 to	 fertilize.	This	same	study	also
uncovered	 a	 relationship	 between	 the	 concentration	 of	 myo-inositol	 in	 the
ovarian	 follicles	 and	 embryo	 quality.	 A	 higher	 amount	 of	 myo-inositol	 was
found	in	follicles	containing	eggs	that	developed	into	good-quality	embryos.
Dr.	 Chiu	 was	 inspired	 to	 investigate	 the	 levels	 of	 myo-inositol	 in	 ovarian

follicles	by	much	earlier	research	showing	that	this	compound	is	a	precursor	to
important	 signaling	 molecules	 called	 inositol	 phospholipids.3	 These	 signaling
molecules	 communicate	 messages	 and	 thereby	 regulate	 a	 wide	 range	 of
biological	activities	inside	cells,	including	in	developing	eggs.
The	 new	 link	 between	 higher	 levels	 of	myo-inositol	 and	 higher-quality	 eggs

raised	an	intriguing	possibility	to	researchers:	Perhaps	adding	extra	myo-inositol
in	the	form	of	a	supplement	could	improve	egg	quality	and	fertility.	It	took	more
than	five	years	to	test	that	hypothesis,	and	studies	proved	that	the	answer	wasn’t
quite	 so	 simple.	 It	 turns	 out	 that	 myo-inositol	 supplements	 only	 have	 a	 clear
benefit	in	women	with	PCOS	or	insulin	resistance.

Myo-Inositol	and	PCOS
To	understand	why	myo-inositol	 is	beneficial	 in	PCOS,	we	need	 to	go	back	 to
the	underlying	cause	of	the	hormonal	imbalances	in	this	condition.	Doctors	have
known	for	more	than	30	years	that	PCOS	is	associated	with	high	insulin	levels,
even	in	women	of	a	healthy	weight.4	High	insulin	levels	appear	to	have	a	direct
role	 in	 causing	 infertility	 in	 PCOS	 by	 increasing	 levels	 of	 hormones	 such	 as
testosterone	in	the	ovaries.5

Based	 on	 this	 understanding,	 PCOS	has	 been	 treated	with	 various	 drugs	 that
make	the	body	more	responsive	to	insulin.	These	drugs	aim	to	make	cells	more
sensitive	to	insulin’s	message	to	take	up	glucose	from	the	bloodstream,	thereby
better	controlling	blood	glucose	levels	and	lowering	insulin	levels.	One	example
is	metformin,	which	has	been	widely	studied	for	improving	blood	sugar	control
in	PCOS	and	diabetes.6

The	theory	of	using	metformin	to	improve	fertility	in	PCOS	is	that	by	returning
insulin	 levels	 to	 normal,	 we	 could	 also	 rebalance	 reproductive	 hormones	 and
restore	ovulation.	Metformin,	however,	has	some	significant	side	effects,	such	as
nausea	and	vomiting,7	and	it	is	not	clear	how	well	it	works.



Against	 this	 background,	 scientists	 began	 looking	 for	 alternatives	 for
improving	 insulin	 function	 in	women	with	 PCOS,	with	 the	 goal	 of	 ultimately
improving	 fertility.	 This	 is	 where	 the	 story	 returns	 to	 myo-inositol.	 It	 was
already	known	that	some	molecules	in	the	inositol	family	are	involved	in	insulin
function	 and	 sugar	 metabolism.	 It	 was	 also	 known	 that	 myo-inositol	 may	 be
depleted	 in	 PCOS.	 The	 final	 piece	 of	 the	 puzzle	 was	 Dr.	 Chiu’s	 experiments
showing	higher	 levels	of	myo-inositol	 in	 follicles	 associated	with	good-quality
eggs.
Putting	all	this	together	led	doctors	to	suspect	that	perhaps	myo-inositol	could

improve	insulin	activity,	ovulation,	and	egg	quality	in	women	with	PCOS.	And
they	were	right.
Many	 studies	 have	 now	 consistently	 shown	 that	 taking	 a	 myo-inositol

supplement	 is	 beneficial	 in	 women	 with	 PCOS.	 In	 one	 of	 the	 first	 studies,
published	in	2007,	25	women	with	PCOS	took	a	myo-inositol	supplement	for	six
months.	Before	the	study	began,	all	these	women	had	experienced	at	least	1	year
of	 infertility	 and	 less	 than	 6	 menstrual	 cycles	 per	 year,	 and	 it	 had	 been
determined	 that	 the	 most	 likely	 cause	 of	 their	 infertility	 was	 ovulation
dysfunction.	Over	the	course	of	the	6	months	taking	myo-inositol,	72%	of	these
women	began	ovulating	normally	again.8	More	 than	half	of	 these	women	 then
became	pregnant.
Similar	 results	 were	 reached	 in	 several	 later	 studies,	 9	 including	 a	 study	 in

which	both	doctor	and	patient	were	blind	as	to	whether	a	particular	patient	was
assigned	to	myo-inositol	or	a	placebo,	minimizing	the	possibility	of	bias	and	the
placebo	 effect.	 10	 The	 results	 were	 stark:	 In	 women	 receiving	 myo-inositol,
nearly	70%	ovulated	compared	to	just	21%	ovulating	after	taking	the	placebo.
All	 these	 studies	 showing	 restored	 ovulation	 and	 improved	 chances	 of

conceiving	naturally	are	just	one	part	of	the	story.	At	a	more	granular	level,	IVF
cycles	have	also	allowed	doctors	to	directly	observe	the	positive	impact	of	myo-
inositol	on	egg	and	embryo	quality	in	women	with	PCOS.
In	 the	 first	 IVF	study	showing	 this	positive	 impact,	women	were	given	myo-

inositol	starting	on	 the	day	of	 the	 IVF	medications.	Myo-inositol	was	found	 to
increase	 the	 proportion	 of	 mature	 eggs	 retrieved	 and	 decrease	 the	 number	 of
immature	 and	 degenerated	 eggs,	 compared	 to	 women	 not	 receiving	 myo-



inositol.11	 In	 addition,	 fewer	 cycles	 were	 canceled	 because	 of	 concern	 about
overstimulating	the	ovaries.
When	 the	myo-inositol	 supplement	was	started	earlier,	 it	had	an	even	greater

impact	on	IVF	outcomes	in	women	with	PCOS.12	In	a	double-blind	trial,	doctors
gave	 women	 2	 grams	 of	 myo-inositol	 plus	 folic	 acid	 twice	 a	 day	 for	 three
months	and	gave	a	second	group	folic	acid	alone.	When	the	women	underwent
IVF,	 those	who	had	been	 taking	myo-inositol	 had	more	mature	 follicles,	more
eggs	 retrieved,	 and	 fewer	 immature	 eggs	 retrieved	 compared	 to	women	 taking
folic	acid	alone.	Interestingly,	this	study	also	found	a	much	higher	proportion	of
top-quality	 embryos	 in	 women	 taking	 myo-inositol:	 68%	 versus	 29%	 in	 the
women	taking	only	folic	acid.
In	short,	myo-inositol	seems	to	improve	egg	development	and	embryo	quality

in	women	with	PCOS,	along	with	 lowering	 insulin	and	 improving	blood	sugar
control.	And	it	is	not	just	women	with	poor	insulin	sensitivity	who	can	benefit.	A
study	conducted	in	Italy	and	published	in	2011	found	that	even	in	PCOS	patients
having	 a	 normal	 insulin	 response,	 myo-inositol	 treatment	 improved	 egg	 and
embryo	quality	during	IVF.13

How	Does	Myo-Inositol	Improve	Egg	Quality	in	PCOS?
Myo-inositol	may	 improve	 egg	 quality	 in	women	with	 PCOS	 by	 acting	 as	 a

precursor	to	specific	signaling	molecules	that	are	critical	to	egg	development.14

Although	 the	 mechanism	 is	 not	 fully	 understood,	 researchers	 believe	 that	 a
defect	 in	 the	 processing	 of	molecules	 in	 the	 inositol	 family	may	 contribute	 to
insulin	 resistance	 in	 PCOS.15	A	myo-inositol	 supplement	may	 circumvent	 this
problem	and	allow	normal	signaling	inside	developing	eggs.16



PCOS	and	Gestational	Diabetes
If	you	have	PCOS,	taking	a	myo-inositol	supplement	while	trying	to	conceive

could	 have	 another	 added	 benefit:	 reducing	 your	 risk	 of	 gestational	 diabetes.
This	 condition,	 which	 involves	 high	 blood	 sugar	 levels	 during	 pregnancy,	 is
much	more	common	in	women	with	PCOS.
In	 2012,	 researchers	 found	 that	 women	 with	 PCOS	 taking	 a	 myo-inositol

supplement	 during	 their	 pregnancy	 had	 a	 much	 lower	 risk	 of	 gestational
diabetes:	 just	 17%	 compared	 to	 54%	 in	 women	 not	 taking	 the	 supplement.17

Thus	 myo-inositol	 may	 provide	 an	 effective	 way	 to	 keep	 blood	 sugar	 under
control	 during	 pregnancy	 and	 prevent	 gestational	 diabetes.	 If	 you	 have	PCOS,
you	 should	 therefore	 ask	 your	 doctor	whether	 to	 continue	 taking	myo-inositol
during	pregnancy.

What	if	You	Don’t	Have	PCOS?
Unfortunately,	when	 it	comes	 to	 improving	 fertility	 in	women	without	PCOS

or	insulin	resistance,	it	appears	that	myo-inositol	is	not	very	helpful.	We	would
expect	myo-inositol	to	have	a	general	benefit	for	egg	quality	based	on	Dr.	Chiu’s
2002	study	showing	a	 link	between	high	levels	of	myo-inositol	 in	follicles	and
good-quality	eggs,	but	this	has	not	led	to	the	results	we	would	expect	in	human
studies.
In	a	recent	study	in	Italy	in	which	doctors	gave	myo-inositol	to	women	without

PCOS	 for	 three	 months	 before	 an	 IVF	 cycle,	 the	 results	 were	 unimpressive.
Myo-inositol	actually	seemed	to	reduce	the	number	of	mature	eggs	and	embryos.
18	While	 the	 implantation	 rate	 and	 pregnancy	 rates	were	 slightly	 higher	 in	 the
myo-inositol	 group	 compared	 to	 the	 group	given	 a	 placebo,	 the	 study	was	 too
small	to	test	whether	this	difference	was	real	or	occurred	by	chance.
As	the	authors	of	the	study	pointed	out,	reducing	the	number	of	eggs	maturing

in	an	IVF	cycle	is	not	all	bad	—	it	could	mean	that	myo-inositol	will	reduce	the
risk	of	ovarian	hyperstimulation,	which	is	an	occasional	outcome	of	IVF	cycles
in	 which	 too	 many	 follicles	 mature	 at	 the	 same	 time,	 causing	 dangerous
complications.
Yet	the	clear	implication	of	the	current	research	is	that	myo-inositol	has	much

more	value	 in	women	with	PCOS	 than	other	 forms	of	 infertility.	Myo-inositol



may,	however,	be	worth	considering	if	you	have	not	been	diagnosed	with	PCOS
but	either	have	insulin	resistance	or	are	not	ovulating	regularly	and	your	doctor
cannot	 determine	 the	 cause.	 It	may	 be	 that	 you	 share	 some	 of	 the	 underlying
hormonal	 imbalances	common	to	PCOS	and	could	benefit	 from	a	myo-inositol
supplement	to	restore	normal	ovulation.

Myo-Inositol	and	Miscarriage
Myo-inositol	may	also	have	a	role	 to	play	in	preventing	miscarriage	 in	women
with	recurrent	pregnancy	loss.	Studies	have	found	a	much	higher	rate	of	insulin
resistance	 in	 women	 with	 a	 history	 of	 multiple	 miscarriages.19	 In	 one	 study,
insulin	resistance	was	two	to	three	times	more	common	in	this	group.20	Insulin
resistance	is	similarly	thought	to	increase	the	risk	of	miscarriage	in	women	with
PCOS.21

In	 theory,	 if	 insulin	 resistance	 contributes	 to	 the	 risk	 of	 miscarriage,	 a
supplement	 that	 reverses	 insulin	 resistance,	 such	 as	 myo-inositol,	 could	 be
beneficial.	 But	 this	 use	 of	 myo-inositol	 would	 be	 speculative	 because
miscarriage	 can	 have	 many	 other	 causes	 unrelated	 to	 insulin	 levels.
Nevertheless,	given	the	safety	of	myo-inositol,	you	may	want	to	consider	adding
it	to	your	supplement	list	 if	you	have	lost	multiple	pregnancies	and	want	to	try
everything	you	can	to	reduce	your	risk.

Safety,	Side	Effects,	and	Dose
Myo-inositol	has	been	described	as	very	safe,	with	only	high	doses	of	12	g	per
day	 causing	 mild	 gastrointestinal	 symptoms	 such	 as	 nausea.22	 The	 typical
recommended	 dose,	 shown	 to	 be	 effective	 in	 clinical	 studies,	 is	 4	 g	 per	 day,
divided	into	two	doses:	half	in	the	morning	and	half	at	night.

What	About	D-Chiro	Inositol?
A	 similar-sounding	 and	 related	 compound,	 D-chiro	 inositol,	 is	 often	 used	 by
women	with	PCOS	in	the	hope	of	improving	their	fertility,	but	it	may	have	just
the	 opposite	 effect:	 reducing	 the	 number	 and	 quality	 of	 eggs.23	 This	 negative
effect	 is	unfortunately	not	widely	known.	The	early	studies	showing	a	possible
benefit	of	D-chiro	inositol	have	overshadowed	the	more	recent	studies	showing



that	the	supplement	simply	does	not	work	or	may	do	more	harm	than	good.24	As
just	one	example	of	the	recent	research	raising	a	red	flag	for	this	supplement,	an
Italian	study	published	 in	2012	found	 that	women	with	PCOS	who	were	given
D-chiro	 inositol	 rather	 than	 a	 placebo	 had	 fewer	 eggs	 and	 fewer	 good-quality
embryos.	25

Researchers	are	beginning	 to	understand	why	D-chiro	 inositol	 is	unhelpful	 in
PCOS.	It	appears	that	PCOS	may	involve	overactive	conversion	of	myo-inositol
into	D-chiro	 inositol,	 depleting	 normal	 levels	 of	myo-inositol.26	 This	 could	 in
turn	 cause	 poor	 egg	 quality,	 which	 would	 explain	 why	 myo-inositol	 could
improve	 egg	 quality,	 while	 D-chiro	 inositol	 could	 simply	 make	 the	 problem
worse.



Conclusion
Myo-inositol	 is	now	routinely	 recommended	for	women	with	PCOS	because	 it
appears	to	restore	normal	ovulation,	improve	egg	quality,	and	prevent	gestational
diabetes.	If	you	have	PCOS,	taking	a	daily	myo-inositol	supplement	for	several
weeks	or	months	could	be	the	missing	link	that	allows	you	to	become	pregnant
naturally.	Myo-inositol	may	also	improve	fertility	in	women	who	do	not	ovulate
or	who	have	insulin	resistance.	There	is	a	possibility	that	myo-inositol	could	also
reduce	 miscarriage	 risk	 by	 lowering	 insulin	 levels,	 but	 further	 research	 is
needed.

	



Chapter	9



DHEA	for	Diminished	Ovarian
Reserve

“Don’t	be	discouraged.	It’s	often	the	last	key	in	the	bunch	that	opens	the	lock.”
—	UNKNOWN

Recommended	for:	Advanced	Plan
DHEA	 is	 now	widely	 recommended	by	 IVF	 clinics	 for	 improving	 egg	 quality
and	 egg	 numbers	 in	 women	 with	 diminished	 ovarian	 reserve	 or	 age-related
infertility	who	are	preparing	for	IVF.1

Not	recommended	for:
Even	 though	DHEA	 is	 sold	 over	 the	 counter	 as	 a	 nutritional	 supplement,	 it	 is
actually	a	hormone	so	you	should	talk	to	your	fertility	specialist	before	taking	it.
You	should	not	take	DHEA	if	you	have	PCOS	or	certain	cancers.



An	Introduction	to	DHEA
The	 story	 of	 DHEA	 started	with	 one	woman,	 a	 determined	 patient	 at	 an	 IVF
clinic	 in	 New	 York	 who	 was	 over	 40	 and	 searching	 for	 anything	 that	 could
improve	her	odds.	In	her	own	research,	she	uncovered	a	scientific	article	about
DHEA	 improving	egg	numbers	 in	 IVF	and	 started	 taking	 the	 supplement.	The
results	were	so	astounding	that	her	clinic	quickly	became	pioneers	in	the	use	of
DHEA	 to	 improve	 IVF	outcomes.	Several	years	 later,	DHEA	 is	now	 routinely
recommended	for	certain	IVF	patients	to	increase	the	number	and	quality	of	eggs
and	 embryos.	According	 to	Dr.	Norbert	Gleicher,	 a	 leading	 fertility	 specialist,
“DHEA	is	in	the	process	of	revolutionizing	infertility	care	for	older	women	and
for	younger	women	with	premature	aging	ovaries.”2

DHEA	has,	however,	been	plagued	by	controversy	 for	many	years,	 and	even
now	IVF	clinics	are	divided	on	 its	value.	The	research	showing	the	benefits	of
DHEA	has	been	hailed	by	some	experts	as	a	major	breakthrough	and	criticized
by	 others	 for	 improper	 study	 design.	 There	 are	 still	 many	 unknowns,	 but	 the
weight	of	the	evidence	so	far	suggests	that	there	is	very	good	reason	for	women
with	diminished	ovarian	reserve	to	take	DHEA	for	three	months	before	an	IVF
cycle.

What	Is	DHEA?
DHEA,	 which	 stands	 for	 dehydroepiandrosterone,	 is	 a	 hormone	 precursor
produced	by	the	adrenals	and	ovaries	as	an	intermediate	step	in	the	production	of
estrogen	and	testosterone.	Because	it	is	a	precursor	to	estrogen	and	testosterone,
when	 taken	as	a	 supplement	 it	 can	 increase	 the	 level	of	 these	hormones	 in	 the
ovaries.3

Levels	of	DHEA	usually	decline	with	age,4	and	as	a	result	some	have	touted	its
use	 as	 an	 anti-aging	 supplement	 and	 as	 a	 treatment	 to	 relieve	 menopause
symptoms.	DHEA	has	 also	 been	 used	 by	 athletes	 as	 a	 performance-enhancing
substitute	for	anabolic	steroids.5	The	research	described	in	this	chapter	suggests
that	DHEA	may	also	help	some	IVF	patients	increase	the	number	and	quality	of
eggs	retrieved	and	thereby	increase	the	chance	of	becoming	pregnant.

The	Discovery	of	DHEA	Boosting	Fertility



The	 pioneers	 in	 the	 use	 of	 DHEA	 to	 increase	 fertility	 are	 the	 reproductive
endocrinologists	 at	 the	 Center	 for	 Human	 Reproduction	 (CHR),	 a	 large	 IVF
clinic	in	New	York	with	a	surprisingly	high	success	rate	in	older	patients	having
low	 ovarian	 reserve.	 Their	work	 on	DHEA	 began	with	 a	 single	 patient,	 a	 43-
year-old	 woman	 scouring	 the	 medical	 literature	 for	 anything	 that	 could	 help
improve	her	egg	numbers.
In	her	first	IVF	cycle,	before	taking	DHEA,	she	produced	just	a	single	egg	and

embryo,	and	her	doctors	discouraged	further	attempts	at	IVF	using	her	own	eggs.
Determined	to	have	a	child	with	her	own	eggs,	she	began	her	own	search	of	the
scientific	literature	for	anything	that	could	help.
During	 this	 research,	 she	 stumbled	 upon	 a	 publication	 from	 researchers	 at

Baylor	University	 suggesting	 a	 possible	 benefit	 of	DHEA	 in	 IVF	cycles.6	The
Baylor	study	described	an	increase	in	egg	numbers	in	five	women	taking	DHEA
for	 two	months,	but	 received	very	 little	 attention	until	 it	was	 rediscovered	and
put	to	the	test	several	years	later	by	this	individual	patient	in	New	York.
After	 reading	 the	 Baylor	 paper,	 she	 began	 taking	 DHEA	 supplements,

unbeknownst	 to	her	doctors.	 In	her	second	IVF	cycle,	she	produced	 three	eggs
and	embryos.
Amazingly,	 as	 she	 continued	 taking	 DHEA,	 her	 egg	 and	 embryo	 numbers

progressively	 increased.	 7	She	explains,	“I	was	beginning	 to	 realize	 I	was	onto
something.”8	Her	doctors	report	being	astonished	because	at	her	age	she	should
have	been	getting	worse,	not	better.9	She	ultimately	produced	16	embryos	in	her
ninth	IVF	cycle.10

This	 continuous	 improvement	 in	 egg	 numbers	 suggested	 that	 the	 beneficial
effects	 of	 DHEA	were	 cumulative.	 It	 is	 now	 understood	 that	 this	 longer-term
effect	is	because	DHEA	acts	on	very	early-stage	follicles	that	are	several	months
away	from	ovulation.
By	 2011,	 just	 six	 years	 after	 the	 first	 extraordinary	 results	 with	 DHEA,	 a

substantial	 number	 of	 IVF	 clinics	 worldwide	 began	 recommending	 DHEA
supplements	 for	 women	 with	 diminished	 ovarian	 reserve.11	 This
recommendation	is	in	line	with	a	series	of	studies	suggesting	that	DHEA	really
does	improve	IVF	outcomes	in	women	who	are	otherwise	unlikely	to	have	much



chance	of	conceiving.
Yet	many	 IVF	clinics	 are	 still	 not	 satisfied	with	 these	 studies	 and	 so	 are	 not

routinely	recommending	DHEA.	To	understand	why	there	 is	such	a	divide	and
choose	which	 side	 you	 agree	with,	 it	 is	 useful	 to	 understand	what	 the	 studies
have	 found	 so	 far.	But	 first,	we	need	 to	 identify	who	 is	 likely	 to	 benefit	 from
DHEA.

Who	Should	Consider	Taking	DHEA?
Most	of	 the	research	on	DHEA	has	focused	on	women	with	a	condition	called
“diminished	 ovarian	 reserve.”	 This	 condition	 is	 a	 major	 cause	 of	 failed	 IVF
cycles,	 particularly	 in	 older	 women.	Women	 with	 diminished	 ovarian	 reserve
have	exceptionally	low	success	rates	in	IVF	—	by	some	measures,	as	low	as	2–
4%.12

Part	of	 the	problem	 is	 that	as	women	 reach	 their	mid-to	 late	30s,	 the	pool	of
follicles	recruited	each	month	to	begin	maturing	shrinks	in	number.	As	a	result,
the	number	of	eggs	that	can	be	stimulated	by	medication	and	then	retrieved	in	an
IVF	 cycle	 declines.	 This	 becomes	 a	 limiting	 factor	 to	 IVF	 success	 rates	 for
women	in	their	late	30s	and	40s,	and	women	over	40	are	universally	assumed	to
have	diminished	ovarian	reserve.
For	 reasons	 that	 are	 not	 fully	 understood,	 diminished	 ovarian	 reserve	 also

sometimes	 affects	 much	 younger	 women,	 in	 which	 case	 the	 term	 “premature
ovarian	 aging”	 is	 sometimes	 used.	 In	 younger	 women,	 the	 condition	 is	 often
diagnosed	by	measuring	the	level	of	a	hormone	called	AMH,	which	reflects	the
number	of	follicles	in	very	early	stages	of	maturing.	The	results	of	an	AMH	test,
together	with	the	follicle	count	by	ultrasound,	predict	how	many	eggs	will	likely
be	retrieved	during	an	IVF	cycle.
If	your	fertility	specialist	expects	to	retrieve	only	a	small	number	of	eggs,	you

may	be	diagnosed	with	diminished	ovarian	reserve.
Women	 with	 diminished	 ovarian	 reserve	 often	 overlap	 with	 the	 group	 of

patients	 called	 “poor	 responders,”	 in	 which	 the	 ovaries	 do	 not	 respond	 as
expected	 to	stimulation	medication	 in	an	IVF	cycle,	and	very	few	mature	eggs
are	retrieved.
Poor	 responders	 and	 women	 with	 diminished	 ovarian	 reserve	 or	 premature



ovarian	aging	typically	have	very	low	success	rates	in	IVF,	and	cycles	are	often
canceled	because	there	are	not	enough	eggs	to	retrieve.	Research	on	DHEA	has
focused	on	these	particular	patients	because	this	 type	of	 infertility	 is	 incredibly
difficult	 to	 treat	 and	 DHEA	 appears	 to	 get	 at	 the	 core	 of	 the	 problem	 by
increasing	the	number	of	eggs	produced	in	an	IVF	cycle.
Based	 on	 current	 research,	 fertility	 specialists	 typically	 only	 recommend

DHEA	 if	 you	 have	 been	 diagnosed	 with	 diminished	 ovarian	 reserve,	 you	 are
over	the	age	of	40	(some	clinics	say	35),	or	have	had	an	IVF	cycle	that	produced
very	 few	 eggs.	 If	 you	 fall	 into	 one	 of	 these	 groups,	 DHEA	may	 significantly
improve	your	chance	of	conceiving,	as	described	in	the	research	that	follows.



The	Clinical	Studies	on	DHEA
After	 witnessing	 extraordinary	 results	 in	 their	 first	 patient	 taking	 DHEA,	 the
fertility	 specialists	 at	 CHR	 in	 New	 York	 began	 an	 initial	 study	 to	 find	 out
whether	DHEA	 could	 offer	 the	 same	 benefit	 to	 other	women	with	 diminished
ovarian	 reserve	who	had	 little	hope	of	producing	enough	eggs	 for	a	 successful
IVF	cycle.
The	 group	 gave	 DHEA	 supplements	 to	 25	 patients	 with	 diminished	 ovarian

reserve	who	were	planning	IVF.	At	the	end	of	the	IVF	cycle,	 the	resulting	egg
and	 embryo	 numbers	 were	 compared	 to	 each	 woman’s	 previous	 IVF	 cycle
without	 DHEA.13	 The	 results	 were	 impressive,	 showing	 increases	 in	 egg	 and
embryo	numbers	along	with	improved	egg	quality.
This	 initial	 study	was	 then	 followed	up	with	 a	 larger	 study	 in	which	women

with	 diminished	 ovarian	 reserve	were	 given	DHEA	 for	 4	months	 and	 the	 IVF
outcomes	compared	to	controls.	In	this	study,	the	beneficial	effects	of	DHEA	on
egg	 and	 embryos	were	 again	 clearly	 apparent	 and	 translated	 into	much	 higher
pregnancy	 rates.	Specifically,	28%	of	DHEA-treated	women	became	pregnant,
compared	to	just	10%	of	controls.14

Since	 that	 time,	 many	 other	 studies	 by	 the	 same	 group	 have	 confirmed	 that
women	with	diminished	ovarian	reserve	taking	DHEA	supplements	before	IVF
have	increased	numbers	of	eggs	and	embryos,	and	higher	pregnancy	rates.
While	the	fertility	specialists	at	CHR	in	New	York	pioneered	the	research	into

the	 ability	 of	DHEA	 to	 improve	 outcomes	 in	women	with	 diminished	 ovarian
reserve,	 other	 groups	 have	 reported	 similar	 positive	 results.15	 For	 example,	 a
group	 in	Turkey	 reported	 that	DHEA	 treatment	 improved	 IVF	pregnancy	 rates
for	poor	responders	from	10.5%	to	47.4%.16	The	authors	concluded	that	“DHEA
supplementation	might	enhance	ovarian	response,	reduce	cycle	cancellation	rates
and	increase	embryo	quality	in	poor	responders.”
In	 2010,	 a	 group	 in	 Israel	 reported	 the	 results	 from	 the	 first	 “randomized”

clinical	 study	 using	 DHEA	 for	 poor	 responders	 undergoing	 IVF.17	 Half	 the
women	were	randomly	assigned	to	receive	DHEA,	while	the	other	half	did	not.
In	the	DHEA	group,	the	women	took	the	supplement	for	at	least	6	weeks	(if	they
conceived	 in	 the	 first	 cycle),	 or	 at	 least	 16–18	 weeks,	 through	 a	 second	 IVF



cycle.	At	the	end	of	the	2	cycles,	the	study	revealed	a	significantly	higher	live-
birth	 rate	 in	 the	 group	 taking	DHEA:	 23%	versus	 4%.	The	DHEA	group	 also
showed	improved	embryo	quality	over	time.	Although	this	was	a	small	study,	it
provides	 further	 evidence	 that	 DHEA	 could	 be	 helpful	 for	 some	 women
undergoing	IVF.
In	a	second	randomized	clinical	trial,	published	in	2013,	both	the	doctors	and

patients	 were	 unaware	 of	 whether	 a	 particular	 patient	 was	 taking	DHEA	 or	 a
placebo	(that	is,	the	study	was	“double-blind”).	This	kind	of	study	is	designed	to
rule	out	any	placebo	effect	or	bias	that	could	otherwise	compromise	the	results.
After	 three	 to	 four	 months,	 the	 group	 taking	 DHEA	 was	 found	 to	 have	 a
significantly	 higher	 number	 of	 developing	 follicles,	 indicating	 that	 more	 eggs
would	be	available	for	an	IVF	cycle.18

DHEA	 also	 appears	 to	 boost	 pregnancy	 chances	 even	 without	 IVF.	 Fertility
specialists	 in	 Toronto	 reported	 positive	 results	 of	 treating	women	with	DHEA
for	several	months	before	IUI	in	conjunction	with	Clomid	treatment.	Compared
to	controls,	DHEA-treated	women	showed	higher	 follicle	counts	and	 improved
pregnancy	 rates,	with	29.8%	conceiving	versus	8.7%	 in	 the	non-treated	group,
and	 a	 live	 birth	 rate	 of	 21.3%	 versus	 6.5%.19	 Researchers	 have	 also	 reported
surprising	numbers	of	naturally	conceived	pregnancies	in	women	taking	DHEA
while	waiting	for	IVF.
A	 group	 of	 doctors	 in	 Italy	 were	 so	 intrigued	 by	 the	 number	 of	 women

conceiving	 spontaneously	 while	 taking	 DHEA	 that	 they	 decided	 to	 conduct	 a
study	to	specifically	investigate	this	phenomenon.	In	a	paper	published	in	2013,
the	doctors	reported	 that	from	a	group	of	39	younger	“poor	responders”	 taking
DHEA	for	3	months	before	 starting	 IVF,	10	of	 these	women	became	pregnant
naturally	before	the	IVF	cycle	began.20

The	same	phenomenon	was	also	seen	in	women	over	40,	with	21%	conceiving
while	 taking	DHEA	in	preparation	 for	 IVF,	compared	 to	 just	4%	of	women	 in
the	 control	 group.	 This	 is	 an	 extraordinary	 finding	 that	 requires	 further
confirmation,	but	 it	 is	 in	 line	with	anecdotal	reports	from	several	other	fertility
clinics.21	 If	 correct,	 these	 results	 indicate	 that	 DHEA	 may	 improve	 fertility
enough	 for	 some	 women	 with	 diminished	 ovarian	 reserve	 to	 conceive	 even



without	IVF.22



DHEA	and	Miscarriage
DHEA	does	not	just	increase	the	number	of	eggs	and	embryos;	it	also	appears	to
boost	 live	 birth	 rates	 by	 reducing	 chromosomal	 abnormalities	 in	 eggs	 and
thereby	 preventing	 miscarriages.	 A	 study	 of	 IVF	 patients	 in	 two	 independent
fertility	 clinics	 in	 New	 York	 and	 Toronto	 reported	 a	 substantial	 reduction	 in
miscarriage	 rates	 in	women	 taking	DHEA.23	 In	 this	 study,	pregnancy	 loss	was
reduced	 by	 50–80%	 in	 comparison	 to	 national	 U.S.	 IVF	 pregnancy	 rates,
bringing	the	miscarriage	rate	down	to	just	15%	of	pregnancies.
This	 low	 miscarriage	 rate	 is	 all	 the	 more	 surprising	 since	 women	 with

diminished	 ovarian	 reserve	 are	 known	 to	 have	 much	 higher	 miscarriage	 rates
than	women	with	other	causes	of	 infertility.24	After	 treatment	with	DHEA,	 the
miscarriage	rate	dropped	to	the	normal	level	seen	in	women	without	diminished
ovarian	reserve.25

Miscarriage	rates	are	thought	to	be	so	high	in	women	with	diminished	ovarian
reserve	 because	 the	 vast	 majority	 of	 eggs	 are	 chromosomally	 abnormal
(“aneuploid”).	 The	 CHR	 group	 noted	 that	 DHEA	 appears	 to	 decrease
miscarriage	 rates	 to	 a	 degree	 that	 cannot	 be	 explained	 without	 a	 significant
reduction	 of	 chromosomal	 abnormalities.26	 In	 other	 words,	 it	 would	 be
mathematically	 impossible	 to	 reduce	 miscarriage	 rates	 to	 just	 15%	 without
reducing	aneuploidy	rates.
The	 CHR	 group	 then	 set	 out	 to	 delve	 into	 that	 question	 a	 little	 further	 by

looking	 at	 data	 from	 women	 who	 underwent	 IVF	 and	 had	 their	 embryos
screened	 for	 chromosomal	 abnormalities.	 Within	 this	 patient	 population,	 the
researchers	identified	a	group	of	women	with	diminished	ovarian	reserve	treated
with	DHEA	 and	matched	 them	 to	 a	 control	 group	 that	 did	 not	 receive	DHEA
treatment.
Because	 diminished	 ovarian	 reserve	 is	 associated	 with	 very	 high	 levels	 of

aneuploidy,	one	would	expect	much	higher	rates	of	aneuploidy	in	the	diminished
ovarian	reserve	group	than	in	controls,	but	instead	the	reverse	happened.	In	the
control	 group,	 61%	 of	 embryos	 were	 chromosomally	 abnormal,	 whereas	 only
38%	 of	 embryos	 from	DHEA-treated	women	with	 diminished	 ovarian	 reserve
were	chromosomally	abnormal.27	This	study	provides	preliminary	evidence	that



DHEA	 supplements	 reduce	 the	 rate	 of	 chromosomal	 abnormalities,	 which
explains	why	DHEA	could	have	such	a	powerful	impact	on	miscarriage	rates.
This	 dramatic	 finding	 has	 been	 met	 with	 much	 skepticism,	 but	 if	 true,	 the

reduction	 in	 chromosomal	 abnormalities	 after	 DHEA	 treatment	 actually	 has
much	wider	implications	for	the	way	we	understand	egg	quality	and	age-related
infertility.	 It	 suggests	 that	 the	 increase	 in	chromosomal	 abnormalities	with	age
and	diminished	ovarian	 reserve	 are	not	 a	 foregone	conclusion;	 external	 factors
such	as	hormones	can,	to	some	extent,	correct	the	problem.

How	Does	DHEA	Work?
DHEA	 is	 a	molecule	 naturally	 produced	 in	 the	 body,	 and	 adequate	 levels	 are
necessary	 for	 the	 production	 of	 certain	 hormones	 that	 are	 critical	 to	 fertility,
including	 estrogen	 and	 testosterone.	 It	 appears	 that	 as	 we	 age,	 DHEA	 levels
decline,	thereby	depriving	the	ovaries	of	vital	hormones	that	help	eggs	develop
properly.
By	providing	additional	DHEA	in	the	form	of	a	supplement,	it	may	be	possible

to	make	the	ovaries	function	more	like	those	of	younger	women,	allowing	more
eggs	to	mature	and	improving	egg	quality.
Researchers	 have	 confirmed	 that	 DHEA	 supplements	 do	 in	 fact	 increase	 the

levels	of	hormones	and	growth	factors	within	the	ovaries.28	(This	is	why	DHEA
is	 not	 recommended	 for	women	with	 PCOS	or	 a	 history	 of	 hormone-sensitive
cancers).	 DHEA	 has	 specifically	 been	 found	 to	 promote	 the	 growth	 of	 very
early-stage	follicles	—	those	follicles	a	couple	of	months	away	from	ovulation.29

It	is	thought	to	increase	the	number	of	eggs	available	for	an	IVF	cycle	by	either
increasing	 the	 pool	 of	 follicles	 that	 enter	 the	 early	 phase	 of	 maturing	 or
increasing	the	proportion	that	survive	these	early	stages	without	dying	off.30

The	 fact	 that	 DHEA	 can	 reduce	 the	 rate	 of	 chromosomal	 abnormalities	 also
suggests	that	chromosomal	abnormalities	are	not	a	foregone	conclusion	in	older
women.	 Instead,	 aging	 may	 just	 create	 an	 environment	 in	 which	 an	 egg	 is
predisposed	to	process	chromosomes	incorrectly	in	the	months	before	ovulation.
DHEA	could	boost	pregnancy	rates	in	part	by	correcting	the	environment	that

the	 eggs	 mature	 in,	 increasing	 the	 chance	 that	 eggs	 will	 be	 able	 to	 process
chromosomes	correctly	as	they	mature.	This	in	turn	could	increase	the	number	of



eggs	with	normal	chromosomes.31

One	 possible	 way	 that	 DHEA	 could	 encourage	 correct	 processing	 of
chromosomes	 is	 by	 boosting	 mitochondrial	 function,	 just	 as	 we	 saw	 in	 the
discussion	 of	 Coenzyme	 Q10.32	 There	 is	 a	 solid	 scientific	 rationale	 for	 how
increased	 mitochondrial	 function	 can	 increase	 the	 ability	 of	 eggs	 to	 process
chromosomes	 correctly.33	But	whether	DHEA	does	 in	 fact	 assist	mitochondria
remains	to	be	proven.



The	Controversy
Given	 the	very	significant	body	of	evidence	showing	 the	benefits	of	DHEA	in
improving	egg	and	embryo	numbers	and	quality,	increasing	pregnancy	rates,	and
reducing	miscarriage	 rates,	you	may	be	wondering	why	DHEA	is	 still	plagued
by	controversy.
The	fact	is	that	while	a	substantial	proportion	of	IVF	clinics	are	now	routinely

recommending	 DHEA	 for	 all	 women	 with	 diminished	 ovarian	 reserve,	 many
clinics	are	not	because	they	still	regard	DHEA	as	“experimental.”34	Even	after	a
decade	 of	 positive	 research	 findings	 regarding	 DHEA,	 some	 experts	 have
concluded	that	“its	wide	scale	use	cannot	be	currently	recommended.”35

The	 major	 criticism	 of	 the	 research	 on	 DHEA	 centers	 on	 the	 design	 of	 the
studies.	 Specifically,	 critics	 claim	 that	 DHEA	 should	 not	 be	 recommended	 to
patients	 yet	 because	 there	 have	 not	 been	 any	 large	 double-blind	 placebo-
controlled	 trials.	These	are	 the	“gold	standard”	clinical	 trials	 typically	used	 for
pharmaceutical	drug	approval.
Most	 studies	 to	 date	 have	 compared	 DHEA	 treatment	 to	 each	 woman’s

previous	IVF	cycle	or	 to	a	matched	group	of	patients	not	 taking	DHEA,	rather
than	randomly	assigning	a	large	group	of	women	to	take	DHEA	or	the	placebo,
with	both	doctor	and	patients	unaware	of	which	patients	are	taking	which.	Those
few	studies	 that	have	 randomized	patients	 to	 receive	DHEA	or	a	placebo	have
also	 been	 criticized	 as	 being	 too	 small	 and	 preliminary	 to	 change	 advice	 to
patients.
Yet	as	the	CHR	group	pointed	out,	it	is	extremely	difficult	to	conduct	a	large,

randomized	 placebo-controlled	 trial	 in	 this	 context	 because	 women	 with
diminished	ovarian	reserve	are	often	running	out	of	time	to	get	pregnant	and	are
not	 willing	 to	 be	 randomly	 assigned	 to	 a	 placebo	 if	 there	 is	 a	 supplement
available	 that	 could	 improve	 their	 chances.	 Several	 clinical	 trials	 had	 to	 be
abandoned	for	this	precise	reason.36

The	CHR	group	argues	that	the	decision	to	use	DHEA	should	be	made	based
on	 the	 best	 available	 evidence	 rather	 than	 disregarding	 what	 we	 know	 so	 far
while	waiting	for	a	study	that	meets	the	ideals	of	a	gold-standard	clinical	trial.37

Others	 disagree	 and	maintain	 that	DHEA	 cannot	 be	 recommended	 for	 routine



use	until	its	benefits	have	been	proven	in	larger,	more	rigorous	clinical	studies.38

Refusing	to	recommend	supplements	in	the	absence	of	the	type	of	clinical	trial
required	for	pharmaceutical	drug	approvals	reflects	a	desire	to	ensure	safety	and
effectiveness	 before	 patients	 waste	 time	 and	 money	 taking	 a	 supplement	 that
does	 little	 to	 help.	 But	 when	 taken	 too	 far,	 this	 approach	 also	 denies	 patients
treatments	 that	have	been	shown	to	be	safe	and	effective	by	numerous	studies,
albeit	studies	with	some	risk	of	bias	and	placebo	effect.
History	 has	 shown	 that	 when	 concerns	 about	 bias	 or	 placebo	 effect	 are

overestimated,	patients	can	suffer.	The	controversy	over	folic	acid	serves	as	just
one	example:	initial	research	showing	that	folic	acid	could	prevent	birth	defects
was	 blighted	 by	 the	 same	 type	 of	 criticism,	 leading	 to	 many	 years	 of	 heated
controversy.39

Thirty	years	after	the	initial	discovery	of	folic	acid’s	benefits,	we	know	that	the
early	 doubts	 about	 the	 value	 of	 folic	 acid	 in	 preventing	 birth	 defects	 probably
caused	many	 tragic	 outcomes	 that	 could	 have	 been	 avoided	 if	medical	 advice
had	kept	pace	with	research.
If	 DHEA	 is	 as	 beneficial	 as	 the	 current	 research	 indicates,	 questioning	 the

value	 of	 this	 supplement	 may	 deprive	 some	 women	 of	 the	 opportunity	 to
conceive	with	their	own	eggs	or	may	incur	the	financial,	emotional,	and	financial
burden	of	repeating	entire	IVF	cycles	countless	times	to	conceive	when	the	odds
of	 success	 are	 very	 low.	 And	 while	 most	 of	 the	 publications	 describing	 the
benefits	 of	 DHEA	 come	 from	 only	 a	 small	 number	 of	 fertility	 clinics,	 the
publications	do	consistently	show	a	benefit	for	women	with	diminished	ovarian
reserve.
There	 is	also	a	notable	 lack	of	 research	contradicting	 the	positive	 findings	of

the	 studies	 described	 above.	One	 of	 the	 only	 exceptions	 is	 a	 study	 suggesting
that	 higher	 DHEA	 levels	 inside	 follicles	 are	 associated	 with	 lower	 egg	 and
embryo	 quality.40	 But	 this	 finding	 is	 inconsistent	 with	 the	 other	 research
showing	 significantly	 improved	 IVF	 outcomes,	 and	 almost	 every	 publication
describing	the	use	of	DHEA	before	IVF	has	shown	a	clear	benefit.	The	current
research	as	a	whole	strongly	suggests	that	DHEA	represents	a	breakthrough	for
women	with	diminished	ovarian	reserve.
The	IVF	clinic	that	started	the	DHEA	movement	—	CHR	—	has	been	routinely



recommending	 DHEA	 for	 all	 patients	 with	 diminished	 ovarian	 reserve	 since
2007.	41	This	means	 that	women	with	 low	AMH	or	high	FSH,	or	women	over
40,	 typically	 take	 DHEA	 for	 at	 least	 two	 months,	 continuing	 through	 the
stimulation	 phase	 of	 an	 IVF	 cycle.	 Many	 other	 IVF	 clinics	 also	 routinely
recommend	 that	 DHEA	 should	 be	 offered	 to	women	with	 diminished	 ovarian
reserve	preparing	for	IVF.42



Safety	and	Side	Effects
Because	 DHEA	 is	 thought	 to	 increase	 testosterone,	 it	 may	 have	 side	 effects
related	 to	male	 hormones,	 including	 oily	 skin,	 acne,	 hair	 loss,	 and	 facial	 hair
growth.43	Although	some	researchers	have	suggested	that	DHEA	use	may	result
in	impaired	insulin	sensitivity,	impaired	glucose	tolerance,	liver	problems,	manic
episodes,	and	other	 rare	side	effects,44	 these	side	effects	have	not	been	seen	 in
the	studies	testing	DHEA	in	the	fertility	context.
The	 CHR	 group	 has	 reported	 that	 in	 over	 a	 thousand	 patients	 supplemented

with	 DHEA,	 they	 have	 not	 encountered	 a	 single	 complication	 of	 clinical
significance.45	 The	most	 commonly	 reported	 side	 effect	 among	 the	 patients	 at
CHR	 taking	 DHEA	 was	 increased	 energy.46	 The	 randomized	 clinical	 study
performed	 in	 Israel	 also	 found	 no	 significant	 side	 effects,47	 and	 additional
studies	outside	the	fertility	context	have	reported	that	long-term	use	of	DHEA	is
safe.48



Formulation	and	Dosing
If	 you	 decide	 to	 take	 DHEA,	 the	 specific	 formulation	 you	 buy	 could	 be
important.	 While	 DHEA	 is	 readily	 available	 in	 pharmacies	 as	 a	 vitamin
supplement,	the	purity	and	potency	of	formulations	sold	as	supplements	are	quite
inconsistent.	Analysis	 of	 several	 brands	 has	 found	 that	 the	 actual	DHEA	dose
can	range	from	0–150%	of	the	labeled	dose.49

Researchers	have	also	discovered	that	it	is	important	to	use	DHEA	formulated
in	 tiny	 microparticles	 to	 allow	 for	 absorption.	 This	 is	 called	 a	 “micronized”
formulation.50	 Fertility	 clinics	 typically	 recommend	 that	 patients	 obtain
pharmaceutical	grade,	micronized	DHEA	rather	 than	buying	one	of	 the	brands
sold	alongside	vitamin	supplements.
One	option	is	the	formulation	used	in	several	successful	clinical	trials,	which	is

sold	 online	 as	 Fertinatal.	 According	 to	 the	 manufacturer,	 this	 formulation	 is
potency	 guaranteed,	 micronized,	 pharmaceutical	 grade	 DHEA.	 Fertinatal	 is
much	more	expensive	than	other	DHEA	supplements	(at	time	of	writing,	a	four-
week	 supply	 costs	 $75)	 but	may	be	 a	worthwhile	 investment	 if	 you	 choose	 to
take	 DHEA	 because	 you	 are	 more	 likely	 to	 get	 the	 correct	 dose	 and	 a
formulation	that	can	actually	be	absorbed	and	have	an	effect,	potentially	saving
the	 cost	 of	 a	 repeated	 IVF	cycle.	 If	Fertinatal	 is	 beyond	your	budget,	 look	 for
another	brand	that	says	“micronized”	on	the	label.
The	 dose	 of	DHEA	most	 often	 recommended	 by	 fertility	 clinics	 and	 used	 in

clinical	 studies	 is	 25	 mg,	 three	 times	 per	 day.51	 Because	 studies	 have	 so
consistently	 used	 this	 dose,	 there	 is	 very	 little	 research	 about	 what	 dose	 is
actually	needed	to	have	a	beneficial	effect,	and	it	may	in	fact	be	less.	If	you	are
undecided	about	whether	you	want	to	take	DHEA	or	are	concerned	about	cost,
one	option	is	to	take	a	less	frequent	dose,	such	as	25	mg	once	or	twice	per	day.
The	 research	 on	 DHEA	 suggests	 that	 it	 may	 take	 several	 months	 for	 this

supplement	to	have	a	beneficial	effect.	For	many	women,	this	raises	the	question
of	whether	or	not	 to	start	 taking	DHEA	if	an	IVF	cycle	 is	scheduled	for	 just	a
few	weeks	away.	This	is	a	difficult	decision	and	one	to	discuss	with	your	doctor,
but	 a	 factor	 to	 keep	 in	 mind	 is	 that	 if	 you	 do	 start	 taking	 DHEA	 and	 your
upcoming	cycle	fails,	you	may	at	least	have	a	better	chance	of	the	next	IVF	cycle



succeeding	 because	 by	 that	 time,	 you	 will	 have	 been	 taking	 DHEA	 for	 the
recommended	two	or	three	months.



Conclusion
If	 you	 have	 been	 diagnosed	 with	 diminished	 ovarian	 reserve	 or	 age-related
infertility,	 consider	 taking	 a	 DHEA	 supplement	 for	 three	 months	 before	 your
next	 IVF	 cycle	 to	 improve	 egg	 numbers	 and	 quality.	 Dr.	 Gleicher	 reports
extraordinarily	successful	results	from	the	use	of	DHEA	in	patients	attending	his
clinic:	“Over	90%	of	our	DHEA	patients	have	come	to	us	from	other	programs
with	 a	 recommendation	 for	 egg	 donation.	 They	 are	 not	 only	 women	 with
diminished	 ovarian	 reserve,	 they	 are	women	with	 horribly	 diminished	 ovarian
reserve	—	and	still	we	have	a	third	of	them	getting	pregnant.	It’s	remarkable.”52



Chapter	10
Supplements	That	May	Do	More

Harm	Than	Good
“If	you	trust	Google	more	than	your	doctor	then	maybe	it’s	time	to	switch

doctors.”
—	JADELR	AND	CRISTINA	CORDOVA

One	 of	 the	 natural	 consequences	 of	 the	 medical	 community’s	 failure	 to	 give
women	complete	information	on	which	supplements	may	improve	egg	quality	is
that	women	must	 turn	 to	 less	 reliable	 sources	of	 information	and	often	end	up
taking	supplements	that	are	not	supported	by	any	scientific	evidence.
This	 book	 features	 a	 vast	 number	 of	 clinical	 and	 laboratory	 studies	 showing

that	certain	supplements	can	improve	fertility,	but	attention	must	also	be	given	to
the	supplements	many	women	are	 taking	 in	 the	hope	of	 improving	egg	quality
that	are	either	ineffective	or	unsafe,	or	that	may	actually	worsen	egg	quality	and
fertility.



Pycnogenol
Pycnogenol	 is	 a	 patented	 extract	 from	 pine	 bark	 that	 has	 been	 shown	 to	 have
antioxidant	properties.	This	antioxidant	capacity	has	led	some	people	to	include
pycnogenol	 on	 lists	 of	 supplements	 for	 egg	 quality,	 even	 though	 no	 evidence
exists	from	any	good-quality	clinical	trials.	Because	pycnogenol	is	a	mixture	of
compounds	not	naturally	found	in	the	body,	there	is	reason	to	be	very	cautious
about	its	safety.
At	 the	 time	 of	writing,	 there	 have	 not	 been	 any	 good-quality	 clinical	 studies

showing	 that	 pycnogenol	 can	 improve	 egg	 quality	 or	 even	 that	 it	 is	 safe	 and
lacks	 side	 effects.	 The	 company	 that	makes	 pycnogenol,	 which	 has	 a	website
touting	40	years	of	research	into	this	supplement,	identifies	countless	studies	on
the	use	of	pycnogenol	for	a	variety	of	conditions,	including	male	infertility,	but
not	a	single	study	on	egg	quality	or	female	fertility.1

Given	the	lack	of	evidence,	there	is	no	reason	to	take	pycnogenol	when	other
much	better	antioxidant	supplements	are	available	to	improve	egg	quality,	such
as	 CoQ10,	 vitamin	 E,	 and	 alpha-lipoic	 acid.	 These	 antioxidants	 are	 naturally
found	 inside	 ovarian	 follicles,	 and	 their	 supplement	 forms	 have	 been	 widely
studied	 for	 safety	 and	 side	 effects	 in	 many	 large,	 double-blind,	 placebo-
controlled	clinical	trials.



Royal	Jelly
Royal	jelly	is	a	substance	secreted	by	worker	bees	to	provide	food	for	the	queen
bee.	This	jelly	is	thought	to	contain	hormones	that	make	the	queen	bee	extremely
fertile	and	increase	her	lifespan.	Based	on	this	natural	role,	royal	jelly	has	long
been	 recommended	as	 an	 alternative	medicine	 in	 the	 fertility	 context.	 Just	 like
pycnogenol,	 royal	 jelly	 is	 a	mixture	 of	 compounds	 not	 naturally	 found	 in	 the
human	body.
At	 the	 time	 of	writing,	 no	 good-quality	 clinical	 research	 supports	 the	 use	 of

royal	jelly	in	improving	egg	quality,	and	it	has	been	found	to	occasionally	cause
life-threatening	allergic	 reactions.	These	allergic	 reactions	 likely	occur	because
royal	jelly	contains	some	of	the	same	allergens	found	in	bee	venom.2	In	addition,
because	 royal	 jelly	 contains	 a	mixture	 of	 chemicals	 that	 act	 like	 hormones,	 it
may	have	unpredictable	effects	and	disrupt	natural	hormone	balance.3	Given	the
uncertain	benefit	and	side	effects,	royal	jelly	cannot	be	recommended	as	part	of	a
regime	to	naturally	improve	fertility.

L-Arginine
L-arginine	is	another	supplement	that	many	women	take	in	an	effort	to	improve
egg	quality	before	IVF.	Unlike	pycnogenol	and	royal	jelly,	it	is	naturally	found
in	 the	 fluid	 of	 ovarian	 follicles,	 but	 that	 does	 not	 mean	 that	 taking	 extra	 in
supplement	form	is	necessarily	beneficial	for	egg	quality.
The	theory	behind	using	L-arginine	to	improve	egg	quality	is	that	it	 increases

the	production	of	nitric	oxide,	which	dilates	blood	vessels	and	 therefore	would
be	 expected	 to	 increase	 blood	 flow	 to	 the	 ovaries	 and	 uterus,	 bringing	with	 it
hormones	and	nutrients	that	encourage	follicles	to	grow.4

In	one	of	the	early	studies	aimed	at	improving	IVF	outcomes	using	L-arginine,
the	 supplement	 did	have	 the	 intended	 effect	 of	 improving	blood	 flow.5	 In	 that
study,	L-arginine	supplements	were	given	to	women	who	were	considered	“poor
responders”	 in	 IVF.	Poor	 responders	are	 typically	 those	who	have	a	history	of
IVF	 cycles	 in	 which	 not	 enough	 follicles	 mature	 after	 IVF	 stimulation
medication,	leading	to	canceled	and	failed	IVF	cycles.	This	condition	is	thought
to	be	caused	by	declining	egg	numbers	and	quality,	often	due	to	age.6



When	 17	 poor	 responders	 were	 given	 L-arginine	 during	 an	 IVF	 cycle	 and
compared	 to	 poor	 responders	 not	 receiving	 arginine,	 it	 appeared	 that	 the
supplement	was	beneficial.	 In	 the	women	taking	L-arginine,	 fewer	cycles	were
canceled,	 and	 an	 increased	 number	 of	 eggs	 were	 retrieved	 and	 embryos
transferred.	There	were	three	pregnancies	in	the	group	taking	L-arginine	and	no
pregnancies	 in	 patients	 who	 did	 not	 take	 L-arginine;	 however,	 all	 three
pregnancies	 resulted	 in	 early	 miscarriage	—	 a	 clear	 sign	 that	 something	 may
have	 been	wrong	with	 the	 quality	 of	 the	 eggs	 and	 embryos.	Nevertheless,	 the
authors	concluded	 that	L-arginine	 supplements	may	 improve	pregnancy	 rate	 in
poor	responders,	who	often	have	impaired	blood	flow.7

While	this	research	seemed	to	bring	good	news,	follow-up	research	by	some	of
the	 same	 doctors	 a	 few	 years	 later	 revealed	 that	 L-arginine	 supplements	 may
actually	decrease	egg	and	embryo	quality.	Unlike	 the	first	study,	 the	follow-up
study	 involved	 women	 with	 tubal	 infertility	 rather	 than	 poor	 responders.	 The
researchers	 thought	 that	L-arginine	would	offer	 the	 same	benefits	 seen	 in	poor
responders	by	improving	blood	flow	during	IVF.
What	 they	 found	was	very	unexpected.	The	women	who	 received	L-arginine

instead	 of	 a	 placebo	 actually	 had	 fewer	 good-quality	 embryos	 and	 a	 lower
chance	of	becoming	pregnant.8	The	pregnancy	rate	per	cycle	was	nearly	halved
(16.6%	versus	 31.6%),	 as	was	 the	 pregnancy	 rate	 per	 embryo	 transfer	 (18.7%
versus	 37.5%).	 Embryo	 quality,	 measured	 based	 on	 the	 appearance	 of	 the
embryo,	was	also	negatively	affected	by	L-arginine.
This	 research	 demonstrated	 that	 L-arginine	 supplements	 can	 significantly

decrease	egg	and	embryo	quality.	This	decrease	was	thought	to	be	caused	by	the
very	 increase	 in	 permeability	 that	 was	 originally	 thought	 to	 make	 L-arginine
beneficial.	 But	 instead	 of	 improving	 the	 conditions	 for	 follicle	 growth,	 this
increase	in	permeability	allowed	hormones	to	get	into	the	follicles	too	easily	and
too	 early	 in	 the	 egg	 development	 process,	 resulting	 in	 quick,	 intense,	 and
inconsistent	follicle	growth.
One	of	 the	goals	of	 IVF	 is	 to	have	a	group	of	 follicles	mature	steadily	at	 the

same	 time	so	 that	on	 the	day	of	egg	 retrieval,	 they	are	all	 at	 the	 right	 stage	of
maturation	and	are	ready	to	be	fertilized.	It	may	be	that	L-arginine	causes	some
follicles	to	mature	too	quickly	and	chaotically.



Studies	 have	 also	 shown	 that	 nitric	 oxide,	which	 is	 elevated	 after	 L-arginine
supplementation,	 can	 decrease	 the	 level	 of	 cellular	 energy	 (ATP)	 and	 also
increase	 the	 level	of	oxidizing	molecules,	both	of	which	would	be	expected	 to
damage	eggs	and	embryos.9	The	doctors	responsible	for	the	study	concluded	that
L-arginine	 supplements	 have	 a	 detrimental	 effect	 on	 embryo	 quality	 and	 the
chance	of	becoming	pregnant.
This	 result	 was	 probably	 not	 evident	 in	 their	 previous	 study	 with	 poor

responders	 because	 the	 poor	 responders	 likely	 already	 had	 lower-than-normal
nitric	oxide	levels,	so	L-arginine	had	the	effect	of	bringing	nitric	oxide	levels	up
to	normal.	Yet	when	this	supplement	was	given	to	people	with	normal	levels,	L-
arginine	was	very	detrimental.
Even	 in	 the	 previous	 studies	 on	 poor	 responders	 showing	 an	 increase	 in	 egg

numbers,	 the	 eggs	 may	 have	 all	 been	 very	 poor	 quality	 because	 each	 of	 the
resulting	pregnancies	ended	in	early	miscarriage.
More	 recent	 research	by	a	 separate	group	has	 confirmed	 the	 link	between	L-

arginine	 and	 poor	 egg	 and	 embryo	 quality.	 In	 this	 research,	 instead	 of	 giving
women	 L-arginine	 supplements,	 researchers	 measured	 the	 level	 of	 L-arginine
naturally	found	in	the	fluid	of	ovarian	follicles	in	100	women	undergoing	IVF.10

The	 study	 revealed	 a	 strong	 link	between	higher	L-arginine	 levels	 in	ovarian
follicles	and	fewer	eggs	retrieved	and	fewer	embryos.	The	women	in	this	study
had	a	variety	of	causes	of	infertility,	including	male	factor	infertility,	damaged	or
blocked	 fallopian	 tubes,	 endometriosis,	 and	 unexplained	 infertility.	 The	 clear
implication	 from	 this	 research	 is	 that	a	high	 level	of	L-arginine	has	a	negative
effect	 on	 the	 development	 of	 egg	 and	 embryos.	 Yet	 another	 study	 found	 that
high	nitric	oxide	levels	are	associated	with	implantation	failure	and	fragmented
embryos.11

With	 this	 research	 in	mind,	 the	only	 circumstance	 in	which	you	 should	 even
consider	taking	L-arginine	is	if	you	have	been	diagnosed	as	a	poor	responder	and
have	 had	 multiple	 failed	 IVF	 cycles	 due	 to	 an	 insufficient	 number	 of	 eggs
maturing.	Even	then,	there	is	very	limited	evidence	that	L-arginine	can	improve
egg	numbers	in	poor	responders,	and	this	supplement	may	actually	decrease	egg
quality.	 In	 anyone	 other	 than	 a	 poor	 responder,	 the	 evidence	 shows	 that	 L-
arginine	can	reduce	egg	and	embryo	numbers	and	quality	and	is	therefore	not	a



recommended	supplement.



Conclusion
Current	scientific	research	provides	no	basis	for	taking	pycnogenol,	royal	jelly,
or	 L-arginine	 for	 the	 purpose	 of	 improving	 fertility.	Many	 women	 are	 taking
these	supplements	in	the	hope	of	improving	egg	quality	or	egg	numbers,	but	to
date	 there	 is	 little	 evidence	of	 safety	or	 efficacy.	These	unproven	 supplements
may	actually	exacerbate	the	problem	of	poor	egg	quality,	particularly	in	the	case
of	L-arginine.

	



	

Chapter	11



The	Egg	Quality	Diet
“We	are	indeed	much	more	than	what	we	eat,	but	what	we	eat	can	nevertheless

help	us	to	be	much	more	than	what	we	are.”
—	Adelle	Davis

To	many,	it	will	come	as	no	surprise	that	diet	can	have	a	powerful	influence	on
fertility.	 Numerous	 books	 have	 been	 written	 on	 the	 subject,	 but	 unfortunately
this	 abundance	 of	 nutritional	 advice	 is	 typically	 based	 on	 general	 ideas	 of	 a
“healthy	diet”	rather	than	solid	scientific	research.	When	we	delve	into	the	actual
research	on	how	diet	impacts	fertility,	some	surprising	patterns	emerge.
This	 chapter	 begins	with	 the	most	 powerful	 change	 you	 can	make	 to	 your	 diet	—	 a	 switch	 to	 slowly

digested	 carbohydrates	 instead	of	 refined	carbohydrates.	This	 first	 step	 is	 critical	 to	boosting	 egg	quality
and	fertility.



Carbohydrates	and	Fertility
One	of	the	key	goals	of	a	fertility	diet	is	to	balance	your	blood	sugar	and	insulin	levels	by	choosing	the	right
kinds	 of	 carbohydrates.	 To	 understand	why	 some	 carbohydrates	 are	 bad	 for	 fertility,	we	 need	 to	 briefly
delve	into	what	happens	when	we	eat	carbohydrates.
After	 consuming	 refined	 carbohydrates	 such	 as	white	 bread,	 the	 starches	 are	 quickly	 broken	 down	 by

enzymes	 in	 the	 digestive	 system.	Because	 starch	 is	 nothing	more	 than	 long	 chains	 of	 glucose	molecules
joined	end	to	end,	when	starch	is	digested,	the	glucose	is	released	into	the	bloodstream,	triggering	a	rapid
rise	in	blood	glucose	levels.
In	 refined	carbohydrates,	 in	which	 the	grain	has	been	broken	apart	and	pulverized	 into	 tiny	particles	 to

make	flour,	 the	starch	molecules	are	easily	accessible	 to	digestive	enzymes,	so	 they	can	be	broken	down
very	quickly.
By	 contrast,	 unrefined	 grains	 and	 seeds	 such	 as	 quinoa	 take	much	 longer	 to	 break	 down	 because	 the

starches	are	still	wrapped	up	inside	the	grain	or	seed.	As	a	result,	the	starches	are	digested	more	slowly,	and
the	 glucose	molecules	 are	 released	 gradually	 over	 time.	 This	means	 that	 the	 blood	 sugar	 response	 after
eating	whole,	 unrefined	 grains	 is	much	 slower	 and	 steadier.	 Instead	 of	 a	 sudden	 spike	 in	 glucose	 levels,
there	is	a	slow	climb.
One	of	the	problems	with	a	sudden	spike	in	blood	glucose	levels	is	that	it	causes	the	pancreas	to	release	a

huge	amount	of	insulin	in	an	effort	to	get	muscle	cells	to	take	up	glucose	from	the	bloodstream.	This	system
is	 important	 because	 if	 all	 the	 extra	 glucose	 stayed	 in	 the	 bloodstream,	 it	 would	 quickly	 cause	 damage
throughout	 the	 body.	Limb	 amputations	 in	 people	with	 poorly	 controlled	 diabetes	 are	 the	most	 dramatic
example	of	this	damage.	The	glucose	needs	to	be	safely	stored	away	inside	muscles	or	converted	into	fat.
Insulin	directs	this	process	by	telling	muscle	and	fat	cells	to	soak	up	glucose.
The	higher	the	blood	glucose	level,	the	more	insulin	is	released.	Often,	after	a	quick	burst	of	glucose,	the

insulin	response	overshoots,	causing	blood	glucose	levels	 to	drop	too	low.	This	then	triggers	cravings	for
another	hit	of	quick-release	carbohydrates,	starting	the	whole	cycle	again.
Over	time,	with	repeated	high	levels	of	sugar	and	insulin,	the	cells	become	resistant	to	insulin’s	message

to	 soak	 up	 glucose,	 a	 condition	 called	 “insulin	 resistance.”	 Blood	 glucose	 levels	 remain	 high,	 the	 body
compensates	by	making	even	more	insulin,	and	chaos	ensues.
All	this	sugar	and	insulin	is	a	big	problem	for	fertility	because	it	disrupts	the	balance	of	other	hormones

that	regulate	the	reproductive	system.	It	comes	as	a	surprise	to	many	people	that	insulin	is	a	hormone	that
not	only	regulates	glucose	uptake	and	metabolism,	but	also	regulates	reproduction	by	binding	to	receptors
in	the	ovaries	and	altering	levels	of	other	reproductive	hormones.
For	example,	too	much	insulin	leads	to	too	much	testosterone	and	other	related	“male”	hormones.	Many

researchers	now	believe	 that	 this	hormonal	 imbalance	 is	 the	underlying	cause	of	PCOS,	one	of	 the	most
common	 causes	 of	 infertility.	 As	 a	 result,	 PCOS	 serves	 as	 a	 clear	 example	 of	 how	 insulin	 can	 reduce
fertility,	and	it	is	useful	to	understand	this	condition,	even	if	you	are	not	affected	by	PCOS.
One	of	the	ways	in	which	insulin	function	is	disrupted	in	many	people	with	PCOS	is	that	the	muscles	are

“resistant”	to	insulin’s	message	to	take	up	glucose	because	there	is	a	defect	in	the	communication	pathway.
The	practical	result	is	that	insulin	does	not	function	properly	to	tell	the	muscles	to	take	up	glucose,	so	more



and	more	insulin	is	produced	in	an	effort	to	get	blood	sugar	under	control.
While	the	muscles	are	not	responding	to	insulin	as	they	should,	the	insulin	receptors	in	the	ovaries	use	a

different	communication	pathway	that	still	works	perfectly	well.	As	a	result,	the	ovaries	respond	easily	to
insulin’s	 message	 to	 alter	 hormone	 production,	 only	 now	 there	 is	 vastly	 more	 insulin	 than	 normal,	 so
hormone	 production	 in	 the	 ovaries	 is	 severely	 disrupted.	 This	 hormonal	 disruption	 then	 interferes	 with
ovulation	and	fertility.
By	understanding	 this	mechanism,	 it	 is	 easy	 to	 see	how	 insulin	 levels	 that	 are	higher	 than	normal	as	a

result	of	indulging	in	too	many	refined	carbohydrates	and	sugars	could	also	disrupt	hormone	production	in
the	ovaries.
Research	 has	 now	 confirmed	 that	 blood	 sugar	 and	 insulin	 do	 not	 just	 impact	 fertility	 in	 women	 with

PCOS;	frequent	high	blood	sugar	also	has	a	negative	impact	on	fertility	in	otherwise	healthy	women.



How	Insulin	Disrupts	Ovulation
One	of	the	first	studies	showing	how	blood	sugar	levels	harm	fertility	in	healthy
women	was	published	 in	1999	by	a	group	of	 researchers	 in	Denmark.1	 In	165
couples	trying	to	conceive,	the	researchers	looked	at	a	marker	of	average	blood
sugar	levels	over	the	preceding	3–4	months.
They	did	this	by	measuring	levels	of	glycosylated	hemoglobin,	abbreviated	as

A1C.	 Hemoglobin	 is	 a	 protein	 in	 red	 blood	 cells;	 “glycosylated”	 means	 that
sugar	molecules	 have	 been	 attached	 to	 it.	A1C	 reflects	 average	 blood	 glucose
levels	because	when	blood	glucose	is	high,	sugar	molecules	get	attached	to	the
hemoglobin	protein.	The	more	sugar-coated	hemoglobin	in	the	blood,	the	higher
blood	sugar	has	been	over	the	previous	several	months.	For	this	reason,	A1C	is
typically	used	as	a	measure	of	diabetes.
What	the	Danish	researchers	found	in	this	fertility	study	was	striking:	Women

with	high	but	 still	 normal	A1C	 levels	were	only	half	 as	 likely	 to	 get	 pregnant
over	 six	months	 compared	 to	women	with	 lower	A1C	 levels.	 This	meant	 that
women	who,	over	the	previous	three	to	four	months,	had	slightly	elevated	blood
sugar	levels	had	significantly	reduced	fertility.
The	women	with	high	but	still	normal	A1C	levels	also	had	hormonal	changes

that	were	similar	to	a	mild	version	of	the	hormonal	and	reproductive	changes	in
PCOS.2	These	results	provide	strong	evidence	that	even	mild	elevations	in	blood
sugar	levels	can	disrupt	the	hormonal	system	that	controls	fertility.
This	 brings	 us	 to	 one	 of	 the	 most	 valuable	 sources	 of	 information	 on	 how

nutrition	 affects	 fertility:	 the	 Nurses	 Health	 Study.	 This	 extraordinary	 study
revealed	 several	 factors	 impacting	 fertility,	 the	most	 powerful	 of	 which	 came
from	 the	 type	 of	 carbohydrates	 in	 the	 diet.	 Before	 we	 discuss	 the	 specific
findings	of	 the	Nurses	Health	Study,	 it	 is	worth	noting	 just	 how	 immense	 this
study	was.
The	Nurses	Health	Study	began	in	1975	and	followed	thousands	of	nurses	over

several	decades.	It	was	originally	designed	to	determine	the	long-term	effects	of
birth	 control	 but	 quickly	 evolved	 into	 a	much	 larger	 survey	 on	 the	 impact	 of
lifestyle	factors	on	health	and	disease,	becoming	one	of	the	most	comprehensive
health	studies	ever	performed.



In	1989,	a	second	round	of	 the	Nurses	Health	Study	was	 initiated	 in	order	 to
answer	 more	 detailed	 questions	 and	 explore	 specific	 health	 issues	 such	 as
fertility	—	issues	that	could	not	be	fully	analyzed	in	the	earlier	part	of	the	study.
In	 this	 second	 round,	 more	 than	 100,000	 women	 participated.	 Every	 2	 years,
these	women	 answered	 detailed	 questions	 about	 their	 diet,	 exercise,	 and	many
other	lifestyle	factors,	along	with	recording	whether	they	got	pregnant	or	had	a
miscarriage.
From	this	group	of	100,000	women,	scientists	at	the	Harvard	School	of	Public

Health	then	selected	a	subgroup	of	more	than	18,000	women	who	were	trying	to
get	 pregnant	 and	 had	 not	 previously	 reported	 problems	 with	 infertility.3	 The
researchers	analyzed	8	years	of	data	from	this	subgroup	to	develop	a	picture	of
how	nutrition	could	affect	fertility.	They	did	so	by	separating	the	women	into	2
further	 subgroups:	 those	 who	 reported	 having	 ovulatory	 infertility	 (infertility
caused	by	irregular	ovulation	or	failure	 to	ovulate)	and	those	who	did	not.	The
researchers	then	compared	the	dietary	patterns	between	both	groups.
At	the	end	of	all	this	analysis,	the	Nurses	Health	Study	revealed	that	while	the

total	 amount	 of	 carbohydrates	 in	 the	 diet	 was	 not	 connected	 to	 ovulatory
infertility,	the	type	of	carbohydrates	was	very	important.	Women	who	ate	more
of	 the	quickly	digested	 carbohydrates	 that	 rapidly	 raise	blood	 sugar	were	78%
more	 likely	 to	 have	 ovulatory	 infertility	 than	women	who	 ate	 slowly	 digested
carbohydrates.	 Specifically,	 the	 particular	 carbohydrates	 linked	 to	 the	 highest
risk	of	 infertility	were	cold	breakfast	cereals,	white	rice,	and	potatoes;	whereas
brown	rice	and	dark	bread	were	linked	to	a	lower	risk	of	infertility.
For	 the	 purposes	 of	 the	 study,	 carbohydrates	 were	 categorized	 as	 “slow”	 or

“fast”	 based	 on	 the	 glycemic	 index.	 This	 is	 a	 measure	 of	 the	 rise	 in	 blood
glucose	 levels	 over	 a	 specific	 time	 period	 after	 eating	 a	 specific	 amount	 of
carbohydrates.	A	high-glycemic	carbohydrate,	which	is	typically	highly	refined,
is	 thus	 a	 “fast”	 carbohydrate	 that	 raises	 blood	 sugar	 levels	 too	much	 and	 too
quickly.	 A	 low-glycemic	 carbohydrate,	 typically	 minimally	 processed,	 is	 a
“slow”	carbohydrate.
To	 better	 compare	 the	 different	 foods,	 the	 researchers	 analyzing	 the	 Nurses

Health	Study	actually	went	one	step	beyond	the	glycemic	index	and	categorized
foods	 using	 the	 “glycemic	 load.”	 The	 glycemic	 load	 is	 a	 refinement	 of	 the



glycemic	 index	 that	 takes	 into	 account	 the	 fact	 that	 you	 have	 to	 eat	 vastly
different	amounts	of	different	foods	to	get	the	same	amount	of	carbohydrates.
For	 example,	 basmati	 rice	 is	 lower	 on	 the	 glycemic	 index	 than	 watermelon,

which	might	lead	you	to	expect	the	rice	to	have	less	impact	on	your	blood	sugar
levels.	 In	 reality,	 in	 an	 actual	 serving	 size,	 rice	 would	 have	 a	 much	 greater
impact	on	blood	sugar	levels	because	it	has	a	higher	total	carbohydrate	content,
whereas	watermelon	is	mostly	water.	The	glycemic	load	is	a	much	more	useful
measure	because	 it	 reflects	 the	 impact	of	a	normal	serving	size	on	blood	sugar
levels.
The	 dramatic	 finding	 of	 the	 Nurses	 Health	 Study	 was	 that	 women	 who

followed	a	diet	of	low-glycemic/“slow”	carbohydrates	had	a	much	lower	rate	of
ovulatory	infertility.	Thus,	by	modifying	your	diet	to	choose	slow	carbohydrates
such	as	unrefined	grains	over	 fast	carbohydrates	 such	as	potatoes,	you	may	be
able	 to	 balance	 blood	 sugar	 and	 insulin	 levels	 and	 thereby	 rebalance	 fertility
hormones.
The	magnitude	of	the	impact	of	blood	sugar	levels	on	fertility	outcomes	in	all

of	 these	 studies	 is	 shocking,	 but	 the	 general	 trend	 is	 not.	We	would	 naturally
expect	 that	 higher	 blood	 sugar	 and	 insulin	 contribute	 to	 infertility	 because	we
know	that	people	who	have	particularly	high	blood	sugar	and	insulin	levels	are
at	much	 greater	 risk	 for	 a	 variety	 of	 fertility	 problems.	 It	 has	 been	 known	 for
many	years	that	diabetes	and	insulin	resistance	contribute	to	ovulation	disorders,
poor	egg	quality,	lower	IVF	success	rates,	and	an	increased	risk	of	miscarriage.4

Insulin	resistance	and	high	insulin	levels	are	also	very	common	characteristics
of	women	with	PCOS	who	do	not	ovulate,	and	ovulation	can	often	be	restored	or
significantly	 improved	 with	 drugs	 that	 improve	 insulin	 function.	 5	 Insulin
resistance	is	also	much	more	common	in	infertile	women	who	have	an	ovulation
disorder,	even	without	PCOS.6

High	 insulin	 levels	 are	 thought	 to	 impair	ovulation	by	disrupting	 the	delicate
balance	 of	 hormones	 in	 the	 ovaries.	 Specifically,	 insulin	 increases	 levels	 of
“male”	hormones,	such	as	testosterone,	that	are	normally	present	in	the	ovaries
in	 very	 small	 amounts.7	 These	 hormones,	 collectively	 called	 “androgens,”
encourage	 early	 follicle	development	but	 can	 interfere	with	 later	 stages	of	 egg



development.8

High	levels	of	androgens	cause	many	small	follicles	to	start	developing,	but	the
eggs	inside	cannot	mature	properly,	and	as	a	result	ovulation	may	not	occur.	The
excess	of	androgen	hormones	such	as	 testosterone	 is	 likely	 to	also	cause	many
other	hallmarks	of	PCOS:	acne,	facial	hair	growth,	and	weight	gain.
Research	also	demonstrates	that	this	hormonal	impact	of	insulin	on	fertility	is

not	 only	 relevant	 to	 PCOS	 but	 also	 occurs	 in	 a	 milder	 form	 in	 women	 who
consume	high-glycemic	carbohydrates	and	have	a	history	of	high	blood	sugar.9

Even	 in	 normal,	 healthy	 women,	 elevated	 insulin	 may	 therefore	 contribute	 to
ovulatory	infertility.
The	 good	 news	 is	 that	 restoring	 insulin	 function	 improves	 ovulation	 and

fertility,10	 and	 people	 with	 PCOS	 often	 have	 a	 dramatic	 improvement	 in
symptoms	after	gaining	control	over	insulin	levels.
But	disrupted	ovulation	is	not	the	only	manifestation	of	the	ways	in	which	high

insulin	and	glucose	levels	impact	fertility.	There	is	also	a	very	significant	impact
on	egg	quality.



Insulin	and	Egg	Quality
Research	 has	 shown	 that	 high	 blood	 sugar	 and	 insulin	 levels	 significantly
decrease	 egg	 quality.	 This	 in	 turn	 reduces	 the	 proportion	 of	 embryos	 that	 can
successfully	implant	 in	the	uterus,	reduces	IVF	success	rates,	and	increases	the
risk	of	early	pregnancy	loss.
The	impact	of	insulin	on	egg	quality	is	particularly	apparent	in	the	IVF	context,

as	researchers	in	Japan	demonstrated	in	2011.	To	investigate	whether	there	was
any	 link	 between	 higher	 blood	 sugar	 levels	 and	 the	 results	 of	 IVF	 cycles,	 the
researchers	 tested	 blood	 sugar	 levels	 in	 150	 women	 with	 various	 types	 of
infertility	being	treated	at	an	IVF	clinic.11

Rather	than	just	looking	at	a	snapshot	of	blood	sugar	at	one	particular	point	in
time,	or	sugar-coated	hemoglobin	as	used	in	the	Danish	study	mentioned	earlier,
the	 Japanese	 group	 measured	 the	 levels	 of	 “advanced	 glycosylation	 end
products,”	which	are	molecules	that	accumulate	in	the	blood	as	a	result	of	high
blood	sugar	levels	over	time.
The	 Japanese	 researchers	 found	 that	 women	 with	 higher	 levels	 of	 these

molecules	 had	 fewer	 eggs	 retrieved,	 fewer	 eggs	 fertilized,	 and	 fewer	 good-
quality	 embryos.	 The	 pregnancy	 rate	 was	 also	 very	 different:	 23%	 in	 women
with	normal	levels	of	these	markers	of	long-term	blood	sugar	levels	compared	to
just	 3.4%	 in	women	with	 high	 levels,	which	 indicated	 a	 history	 of	 high	blood
sugar.12

Importantly,	this	study	was	not	testing	women	known	to	have	a	risk	factor	for
insulin	resistance	but	rather	a	variety	of	infertility	causes,	including	tubal	factor
and	unexplained	infertility.	This	means	that	the	results	are	likely	relevant	for	all
women	 trying	 to	 conceive,	 suggesting	 a	 general	 need	 to	 control	 blood	 sugar
levels	for	optimal	egg	quality.
Delving	further	into	the	question	of	how	exactly	high	blood	sugar	and	insulin

reduce	 egg	 quality	 brings	 us	 right	 back	 to	 the	 subject	 of	 earlier	 chapters:
mitochondria.	As	explained	in	earlier	chapters,	mitochondria	are	the	tiny	power
plants	 inside	 all	 our	 cells	 that	 produce	 energy	 in	 the	 form	 of	 ATP.	 ATP	 is
critically	 important	 to	 egg	 development,	 and	 as	 a	 result,	 any	 disruption	 in
mitochondrial	function	compromises	the	ability	of	eggs	to	mature	and	to	process



chromosomes	properly.
Decreased	mitochondrial	function	in	eggs	from	older	women	is	thought	to	be	a

major	 reason	 why	 eggs	 from	 older	 women	 have	 more	 chromosomal
abnormalities,	 resulting	 in	 lower	 fertilization	 and	 implantation	 rates	 and	 high
miscarriage	rates.
Recent	 animal	 studies	 have	 shown	 that	 high	 blood	 sugar	 and	 insulin	 levels

impair	mitochondrial	 function.13	 This	 decreases	ATP	 levels,	which	 causes	 the
cellular	 machinery	 that	 processes	 chromosomes	 to	 malfunction.	 We	 would
therefore	 expect	 an	 increase	 in	 the	 rate	 of	 chromosomal	 abnormalities.
Researchers	have	confirmed	that	eggs	from	diabetic	mice	are	indeed	much	more
likely	to	have	an	incorrect	number	of	chromosomes.14

The	discovery	 that	 insulin	 resistance	 is	 associated	with	 significant	damage	 to
mitochondria	 and	 disrupted	 egg	 development	 explains	 why	 women	 with	 high
insulin	 levels	 who	 are	 undergoing	 IVF	 are	 at	 an	 increased	 risk	 of	 impaired
embryo	development,	implantation	failure,	and	poor	IVF	success	rates.
But	there	is	one	more	factor	to	consider	when	it	comes	to	insulin	and	fertility,

and	that	is	the	risk	of	miscarriage.



Insulin	and	Miscarriage	Risk
Although	often	missed	by	doctors,	there	is	a	clear	link	between	insulin	resistance
and	the	risk	of	miscarriage.	More	than	a	decade	ago,	scientists	revealed	that	the
rate	 of	 insulin	 resistance	 in	 women	 with	 recurrent	 pregnancy	 loss	 was	 nearly
three	times	higher	than	normal.15	Although	the	precise	mechanism	for	this	link	is
not	well	understood,	research	shows	that	high	blood	sugar	or	high	insulin	levels
can	significantly	increase	the	risk	of	miscarriage.16



Putting	it	All	Together
The	 clear	 message	 of	 all	 this	 research	 is	 that	 out-of-control	 blood	 sugar	 and
insulin	levels	are	bad	news	for	fertility	—	for	all	women	trying	to	conceive.	This
is	particularly	evident	from	the	Danish	study’s	finding	that	women	with	high	but
still	 normal	 sugar-coated	 hemoglobin	 levels	 were	 only	 half	 as	 likely	 to	 get
pregnant	over	six	months	compared	to	women	with	lower	levels.17

Even	 if	 you	 have	 no	 reason	 to	 believe	 that	 you	 have	 one	 of	 the	 common
conditions	 linked	 to	 very	 high	 insulin	 levels	 (PCOS,	 diabetes,	 metabolic
syndrome,	 or	 obesity),	 all	 the	 research	 demonstrating	 how	 blood	 sugar	 and
insulin	 levels	 contribute	 to	 infertility	 in	 these	 conditions	 is	 relevant	 because
studies	 show	 that	 even	 mild	 elevations	 in	 blood	 sugar	 levels	 over	 time	 can
decrease	egg	quality	and	fertility	in	much	the	same	way,	just	to	a	lesser	extent.
But	 there	 is	good	news,	 too.	Now	 that	we	understand	 the	negative	 impact	of

high	insulin	levels,	we	have	the	opportunity	to	make	a	significant	difference	to
fertility	 by	 getting	 our	 insulin	 under	 control.	 Studies	 confirm	 that	 doing	 so
improves	ovulation,	egg	quality,	and	fertility.18

How	to	Choose	Carbohydrates	for	Optimum	Fertility
What	is	the	best	way	of	achieving	this	overarching	goal	of	managing	blood	sugar
and	insulin	levels	to	help	you	conceive?	One	option	is	a	very	low-carbohydrate
diet,	but	 this	 is	not	recommended	because	research	has	shown	that	 this	 type	of
diet	 can	be	hard	 to	 follow	 long-term	and	may	deprive	 the	body	of	 certain	key
nutrients.	 An	 easier	 and	 healthier	 approach	 is	 to	 carefully	 select	 the	 right
carbohydrates:	carbohydrates	 that	are	digested	slowly	and	that	only	moderately
raise	blood	sugar,	preventing	sudden	bursts	of	insulin.
A	good	starting	point	for	choosing	carbohydrates	is	the	glycemic	index,	and	we

know	that	a	 low-glycemic	diet	can	very	effectively	prevent	high	blood	glucose
and	improve	insulin	function.19	While	this	provides	a	valuable	starting	point	for
choosing	carbohydrates,	the	glycemic	index	does	have	some	limitations	because
it	underestimates	the	effect	of	simple	sugars.	As	a	result,	to	get	the	most	benefit
for	 fertility,	 we	 need	 to	modify	 the	 traditional	 low-glycemic	 diet	 by	 carefully
limiting	all	sugars,	regardless	of	what	the	glycemic	index	tells	us.	But	before	we



turn	specifically	to	sugars,	we	start	with	the	part	of	the	diet	where	the	glycemic
index	is	most	helpful:	grains	and	starches.
To	control	your	insulin	levels,	your	general	philosophy	for	grains	should	be	to

choose	 minimally	 processed	 whole	 grains	 such	 as	 quinoa,	 wild	 rice,	 beans,
seeds,	brown	rice,	and	buckwheat	over	anything	made	from	flour,	such	as	bread,
or	processed	into	breakfast	cereal.
The	term	“whole-grain”	in	food	packaging	can	often	be	misleading.	Real	whole

grains,	which	are	broken	down	much	more	slowly	and	also	carry	more	nutrients
than	 refined	grains,	will	 still	 look	 like	 the	original	grain.	This	 is	very	different
from	 processed	 foods	 made	 with	 “whole-grain”	 flour,	 in	 which	 the	 nutrient-
containing	layers	are	stripped	away,	the	rest	of	the	grain	has	been	pulverized	into
flour,	and	some	of	the	nutrient-packed	part	of	the	grain	is	then	added	back	in	to
make	breakfast	cereal	or	bread	flour.	This	second	type	of	“whole-grain”	food	is
vastly	inferior	to	actual	whole	grains	because	the	grain	is	already	broken	down,
so	the	carbohydrates	are	released	more	quickly	and	there	is	a	greater	impact	on
blood	sugar.
To	boost	your	fertility,	you	should	minimize	any	highly	processed	grains	such

as	 bread	 and	 pasta,	 and	 choose	 high-fiber	 versions,	 such	 as	 bran	 cereal	 and
wholemeal	spaghetti,	when	you	can.
Adopting	 this	 general	 approach	 of	 choosing	 unrefined	 whole	 grains	 and

choosing	 high-fiber	 options	 when	 you	 do	 eat	 foods	made	 from	 refined	 grains
means	you	will	not	have	to	learn	the	glycemic	load	of	individual	foods.	You	will
intuitively	know	that	anything	white	and	highly	processed	will	raise	blood	sugar
levels	 and	 should	 be	 avoided.	But	 for	 illustration	 purposes,	 some	 examples	 of
high-and	low-glycemic	carbohydrates	are	listed	below:

High	Glycemic	Load:	20

•	corn	flakes

•	white	bread

•	bagel

•	instant	oatmeal

•	white	rice



•	conventional	pasta

Low	Glycemic	Load:

•	pumpernickel	bread

•	quinoa

•	couscous

•	bran	cereal	(Kellogg’s	All-Bran,	Raisin	Bran)

•	wholemeal	spaghetti

•	kidney	beans

•	lentils

•	chickpeas

Yet	glycemic	load	and	the	glycemic	index	do	have	a	major	shortcoming.	They
are	 only	 really	 useful	 for	 starchy	 or	 grain-based	 foods	 and	 fall	 short	 when	 it
comes	to	sugar.



The	Confusing	World	of	Sugar
Although	 most	 people	 intuitively	 understand	 that	 eating	 sugar	 raises	 blood

sugar,	there	is	a	lot	of	confusion	about	which	sugars	are	particularly	bad	for	you,
as	 evident	 from	 the	 controversy	 over	 high-fructose	 corn	 syrup.	 The	 simple
answer	is	that	all	sugar	is	problematic	for	fertility	and	egg	quality.
Fructose	and	glucose	are	simple	sugars,	and	both	are	found	naturally	in	fruit	in

similar	 amounts.	 Table	 sugar,	 also	 called	 sucrose,	 is	 one	molecule	 of	 fructose
joined	to	one	molecule	of	glucose.	High-fructose	corn	syrup	is	similarly	a	mix	of
approximately	equal	amounts	of	fructose	and	glucose.	The	differences	between
the	 sugars	 found	 in	 fruit,	 honey,	 table	 sugar,	 and	 high-fructose	 corn	 syrup	 are
minimal	—	all	these	sugars	cause	similar	rises	in	blood	sugar	and	insulin,21	and
so	 pose	 the	 same	 problem	 for	 fertility.	 And	 sugar	 is	 much	 worse	 than	 the
glycemic	 index	would	 lead	you	 to	believe.	This	 is	because	 the	glycemic	 index
virtually	ignores	the	effect	of	fructose.
The	glycemic	index	and	glycemic	load	reflect	the	impact	on	just	one	sugar	in

the	blood:	glucose.	As	many	nutritionists	have	observed	in	recent	years,	fructose
has	relatively	little	effect	on	blood	glucose	levels.	So	according	to	the	glycemic
index,	agave	syrup,	which	is	90%	fructose,	has	very	little	impact	on	blood	sugar
and	would	 theoretically	 be	 a	 healthy	 choice.	Yet	we	must	 go	 one	 step	 further
when	it	comes	to	fertility	and	think	about	insulin.
Insulin	 is	 a	major	 reason	we	care	about	 controlling	blood	glucose	 levels	 in	 a

fertility	 diet	 because	 high	 levels	 of	 insulin	 interfere	 with	 fertility	 hormones.
What	 the	 glycemic	 index	 ignores	 is	 the	 fact	 that	 fructose	 itself	may	 not	 raise
glucose	much,	but	over	time	it	contributes	to	high	insulin	levels.
Although	fructose	does	not	trigger	the	same	immediate	release	of	insulin	from

the	 pancreas,	 research	 has	 demonstrated	 that	 long-term	 consumption	 of	 large
amounts	 of	 fructose	 interferes	 with	 insulin	 function	 and	 significantly	 raises
insulin	 levels.22	 (As	 just	 one	 example,	 a	 study	 demonstrated	 that	 adding	 extra
fructose	 to	 a	 person’s	 diet	 for	 10	weeks	 significantly	 increased	 fasting	 insulin
levels,	 suggesting	 that	 fructose	 contributes	 to	 insulin	 resistance.)23	As	 a	 result,
large	amounts	of	fructose	have	the	clear	potential	to	negatively	affect	fertility.
To	maximize	your	fertility,	it	is	important	to	be	mindful	of	all	sugars,	whether



in	the	form	of	regular	sugar,	high-fructose	corn	syrup,	honey,	or	fruit.	All	these
sources	 of	 sugar	 have	 roughly	 similar	 ratios	 of	 glucose	 and	 fructose,	 both	 of
which	are	bad	for	fertility.
This	does	not	mean	that	fruit	and	candy	are	on	the	same	footing.	Rather	 than

focusing	on	the	specific	type	of	sugar,	you	should	make	food	choices	based	on
the	nutritional	payoff	that	comes	along	with	sugar.	For	example,	soda	and	other
sugary	drinks	have	no	redeeming	nutritional	qualities	—	they	raise	blood	sugar
and	 insulin	 levels	 without	 making	 you	 feel	 full	 and	 without	 providing	 any
vitamins	 or	 other	 nutrients.	 Fruit	 is	 quite	 different	 because	 all	 the	 vitamins,
antioxidants,	 and	 fiber	 found	 naturally	 in	 fruit	 are	 beneficial	 for	 fertility	 and
compensate	for	the	impact	on	blood	sugar.
Something	 to	keep	 in	mind	when	choosing	 fruit	 is	 that	 the	glycemic	 index	 is

not	 a	 reliable	guide	 as	 to	which	 fruits	have	 less	 impact	on	your	 insulin	 levels.
Lower-glycemic	fruits	are	often	just	those	that	have	a	greater	proportion	of	sugar
in	the	form	of	fructose,	which	is	ignored	by	the	glycemic	index.
The	best	plan	is	to	limit	your	overall	consumption	of	fruit	to	a	few	of	servings

per	day	and	choose	fruits	with	a	lower	total	amount	of	sugar	and	either	a	high-
fiber	content	or	a	high	antioxidant	content,	such	as	apples,	pears,	and	berries.
If	you	have	PCOS	and	therefore	need	to	control	your	blood	sugar	levels	even

more	closely,	it	may	be	wise	to	limit	fruit	to	just	one	or	two	servings	per	day	and
make	this	the	only	significant	source	of	sugar	in	your	diet.

Do	Vegetables	Impact	Blood	Sugar?
Almost	all	vegetables	are	super-foods	for	fertility.	The	only	ones	to	even	pause

over	 are	 starchy	 or	 sweet	 ones:	 potatoes,	 winter	 squash,	 pumpkin,	 sweet
potatoes,	carrots,	yams,	and	corn.	These	vegetables	will	have	a	greater	impact	on
blood	 sugar	 levels	 than	 other	 vegetables,	 but	 this	 impact	 is	 generally
compensated	for	by	the	nutritional	value	they	provide.
The	 exceptions	 here	 may	 be	 potatoes	 and	 corn,	 which	 each	 have	 a	 very

significant	 impact	 on	 glucose	 levels	 and	 are	 much	 lower	 in	 antioxidants	 and
nutrients	than	other	vegetables.	As	a	result,	the	nutritional	value	they	provide	is
not	worth	the	cost	to	blood	sugar	levels.	By	contrast,	sweet	potatoes,	carrots,	and
pumpkin	are	rich	in	beta-carotene,	a	vitamin	A	precursor	that	is	very	important
to	 fertility.	 These	 brightly	 colored	 vegetables	 are	 also	 rich	 in	 many	 other



vitamins	and	so	are	good	nutritional	choices.

Other	Benefits	to	Balancing	Blood	Sugar
A	side	benefit	to	cutting	back	on	sugar	and	choosing	slow	carbohydrates	over

quick-release	carbohydrates	 is	 that	as	a	 result	of	 the	steady	 levels	of	sugar	and
insulin	 rather	 than	 peaks	 and	 crashes,	 you	 will	 feel	 full	 longer	 and	 crave
carbohydrates	less.	This	is	because	the	sudden	bursts	of	insulin	released	to	cope
with	high	blood	sugar	levels	will	often	drive	blood	glucose	too	low,	leaving	you
craving	another	quick	hit	of	carbohydrates.
In	 contrast,	 with	 a	 steady	 rise	 in	 blood	 glucose	 levels,	 the	 relatively	 small

insulin	response	will	not	drive	blood	glucose	levels	down	so	far,	minimizing	the
peaks	and	valleys	in	your	blood	sugar	levels.	Your	mood,	energy	level,	and	food
cravings	 will	 likely	 improve,	 and	 if	 you	 are	 overweight,	 this	 strategy	 will
probably	also	help	you	lose	weight	without	feeling	hungry.	This	can	itself	be	a
huge	benefit	for	fertility	—	just	a	5–10%	weight	loss	in	overweight	women	can
restore	fertility.

Gluten-Free	Carbohydrates
Before	 leaving	 the	 topic	 of	 carbohydrates,	 a	 word	 about	 the	 wave	 of	 new

gluten-free	bread,	pasta,	cake,	and	cookies	available	in	supermarkets.	Unless	you
have	 celiac	 disease	 or	 a	 wheat	 or	 gluten	 allergy,	 these	 gluten-free	 refined
carbohydrates	 are	not	 necessarily	 any	healthier	 than	 traditional	 choices,	 and	 in
many	cases	actually	cause	a	more	dramatic	blood	sugar	spike.
Gluten	 is	 a	protein	 found	 in	wheat	 and	a	 few	other	grains.	 In	 some	people	 it

triggers	an	autoimmune	condition	called	celiac	disease,	which	is	very	bad	news
for	 fertility.	 As	 discussed	 in	 chapter	 4,	 if	 you	 have	 any	 symptoms	 of	 celiac
disease	and	are	struggling	with	infertility,	it	is	a	good	idea	to	ask	your	doctor	for
a	blood	test	to	rule	out	this	disease.
If	 you	 have	 celiac	 disease,	 eliminating	 gluten	 from	 your	 life	 could	 increase

your	 chance	 of	 getting	 pregnant	 and	 significantly	 reduce	 your	 risk	 of
miscarriage.	But	if	you	do	not	have	celiac	disease	or	a	gluten	intolerance,	gluten-
free	foods	are	not	necessarily	healthier	carbohydrates.



The	Bottom	Line	on	Carbohydrates
In	short,	to	boost	fertility,	the	best	carbohydrates	are	minimally	processed	grains
and	vitamin-packed	vegetables.	When	you	do	eat	refined	carbohydrates,	choose
high-fiber	versions	and	minimize	all	forms	of	sugar.	This	plan	will	stabilize	your
blood	sugar	and	insulin	levels	and	thereby	rebalance	other	hormones	involved	in
fertility,	giving	you	the	best	chance	of	becoming	pregnant.



Trans	Fat
Insulin	 resistance	 is	 not	 just	 a	 result	 of	 quick-release	 carbohydrates;	 another
contributing	 factor	 could	 be	 a	 higher	 intake	 of	 trans	 fats.	 For	 this	 reason,
avoiding	trans	fat	is	another	important	goal	of	a	fertility	diet.
Trans	fats	are	most	often	found	in	commercial	baked	and	fried	foods,	such	as

doughnuts	and	cookies.	They	are	man-made	fats	created	to	increase	a	product’s
shelf	life	and	allow	oil	to	be	reused	after	it	is	been	heated.	As	research	emerged
linking	trans	fats	to	a	variety	of	health	problems,	government	regulators	in	many
jurisdictions	 stepped	 in	 and	 mandated	 labeling	 or	 strict	 limits	 on	 the	 allowed
amount	of	 trans	 fats.	This	 led	 to	a	 significant	decrease	 in	 the	use	of	 trans	 fats,
with	major	companies	reformulating	their	products	 to	reduce	or	eliminate	 trans
fats.	Some	European	countries	have	banned	trans	fats	entirely,	and	the	U.S.	FDA
has	 announced	 plans	 to	 follow	 suit.	 Yet	 in	 some	 countries,	 trans	 fats	 remain
entirely	unrestricted	(at	time	of	writing,	the	United	Kingdom,	for	example).
Unfortunately,	 it	doesn’t	 take	much	trans	fat	 to	have	a	harmful	effect.	Even	a

few	 grams	 per	 day	 has	 been	 linked	 to	 an	 increased	 risk	 of	 type	 II	 diabetes,
insulin	 resistance,	 cardiovascular	 disease,	 and	 inflammation.	As	 a	 result	 of	 the
Nurses	Health	Study,	we	know	that	trans	fats	also	significantly	increase	the	risk
of	infertility.
When	 analyzing	 trans	 fat	 intake	 in	 the	 Nurses	 Health	 Study	 data,	 the

researchers	at	the	Harvard	School	of	Public	Health	found	that	consuming	even	a
small	amount	of	trans	fat	rather	than	monounsaturated	fat	was	associated	with	a
more	than	doubled	risk	of	ovulatory	infertility.24

Trans	fats	are	thought	to	be	so	problematic	for	fertility	because	they	decrease
the	 activity	 of	 specific	 receptors	 involved	 in	 metabolism.25	 These	 receptors,
called	 peroxisome	 proliferator	 activated	 receptor	 gamma	 (PPAR-gamma),	 are
involved	in	insulin	function.	Several	drugs	designed	to	improve	insulin	function
in	diabetics	and	PCOS	patients	directly	target	these	receptors	to	improve	insulin
function.26	 It	 appears	 that	 trans	 fats	do	 the	 exact	opposite,	 interfering	with	 the
function	of	these	receptors.	It	is	not	surprising,	then,	that	trans	fats	can	contribute
to	poor	insulin	function,	which	we	now	understand	can	contribute	to	infertility.
The	simple	solution	is	to	limit	trans	fats	in	your	diet	as	much	as	possible.	Trans



fats	 have	 no	 redeeming	 nutritional	 qualities	 and	 are	 not	 typically	 found	 in
healthy	and	natural	food.	There	is	no	need	to	jeopardize	your	fertility	with	these
artificial	fats	once	you	know	how	to	avoid	them.
If	 you	 live	 in	 a	 country	 where	 trans	 fats	 are	 permitted,	 you	 will	 need	 to

carefully	 read	product	 labels	of	any	processed	 food	you	buy.	A	claim	of	“zero
grams”	of	trans	fat	per	serving	on	the	label	can	be	meaningless,	so	you	have	to
go	beyond	the	nutritional	information	and	look	at	the	product	ingredients.
If	 you	 find	 “hydrogenated”	 or	 “partially	 hydrogenated”	 oil,	 this	 is	 code	 for

trans	 fat.	 The	 reality	 is	 that	 most	 products	 containing	 trans	 fats	 also	 contain
unhealthy	refined	carbohydrates	that	you	should	already	be	avoiding	as	part	of	a
fertility	 diet,	 such	 as	 cookies,	 potato	 chips,	 doughnuts,	 and	 fast	 food.	 Cutting
these	 processed,	 refined	 carbohydrates	 from	 your	 diet	 is	 an	 effective	 way	 to
reduce	your	trans	fat	intake.

	

Boosting	Fertility	with	a	Mediterranean	Diet
Beyond	 carbohydrates	 and	 trans	 fat,	 there	 is	 also	 a	 growing	 body	 of	 evidence
showing	 how	 general	 dietary	 patterns	 can	 impact	 fertility.	 Diet	 surveys	 of
women	undergoing	IVF	or	trying	to	conceive	naturally	have	revealed	that	a	diet
based	 on	 vegetables,	 fruit,	 vegetable	 oils,	 legumes,	 and	 lean	 proteins	 (fish	 in
particular),	 together	 with	 low-glycemic	 carbohydrates,	 dramatically	 improves
fertility.
The	 Nurses	 Health	 Study	 is	 by	 far	 the	 largest	 and	 most	 detailed	 study	 to

address	the	question	of	how	overall	diet	impacts	fertility.	By	studying	the	diets
of	 thousands	 of	 women	 participating	 in	 the	 study	 while	 trying	 to	 conceive,
researchers	uncovered	a	group	of	specific	dietary	factors	associated	with	a	lower
risk	of	infertility.
Specifically,	 the	 researchers	 found	 that	 the	 diet	 having	 the	 lowest	 risk	 of

infertility	 was	 based	 on	 higher	 consumption	 of	 monounsaturated	 fatty	 acids,
vegetable	rather	 than	animal	protein	sources,	 low-glycemic	carbohydrates,	and,
somewhat	unexpectedly,	greater	consumption	of	full-fat	dairy.	The	women	who
closely	followed	this	diet	had	a	60%	lower	risk	of	ovulatory	infertility	and	a	27%
lower	risk	of	infertility	due	to	other	causes.



The	Nurses	Health	Study	therefore	suggests	that	diet	can	go	a	long	way	toward
preventing	infertility	caused	by	ovulatory	disorders.	But	the	focus	on	“ovulatory
infertility”	 in	 this	 study	 is	 important	 to	 note.	 This	 type	 of	 infertility	 refers	 to
women	who	have	difficulty	conceiving	because	they	are	not	ovulating	regularly,
and	PCOS	is	by	far	 the	most	common	cause	of	 this	disorder.	From	the	Nurses
Health	Study	alone,	we	cannot	know	whether	other	 types	of	 infertility,	such	as
that	 caused	 by	 age	 or	 poor	 egg	 quality,	 may	 benefit	 from	 different	 dietary
guidelines.
For	greater	understanding	of	how	diet	impacts	these	other	causes	of	infertility,

we	 have	 to	 go	 beyond	 the	Nurses	Health	 Study	 and	 look	 at	 research	 showing
how	diet	 impacts	 IVF	 success	 rates.	 This	 allows	 us	 to	 identify	 the	 diet	 that	 is
most	useful	 to	women	 trying	 to	conceive	 through	IVF,	 in	which	egg	quality	 is
often	the	limiting	factor.
One	of	the	most	interesting	studies	on	diet	and	IVF	success	rates	surveyed	161

couples	at	an	IVF	clinic	in	the	Netherlands.	After	analyzing	each	woman’s	diet,
researchers	found	that	those	women	who	closely	followed	a	Mediterranean	diet
before	 their	 IVF	 cycle	 had	 a	 40%	higher	 chance	of	 becoming	pregnant.27	The
“Mediterranean	 diet”	 in	 this	 study	 was	 characterized	 by	 a	 high	 intake	 of
vegetables,	 vegetable	 oil,	 fish,	 and	 legumes,	 and	 a	 lower	 intake	 of	 processed
snacks.
The	researchers	weren’t	sure	why	this	Mediterranean	diet	improved	pregnancy

rates	so	dramatically	but	suggested	that	 it	was	a	result	of	specific	vitamins	and
fatty	acids.	This	theory	is	strongly	supported	by	the	fact	that	women	who	closely
followed	the	Mediterranean	diet	had	significantly	higher	levels	of	folate	(found
in	 grains	 and	vegetables),	 and	 also	 somewhat	 higher	 levels	 of	 vitamin	B6	 and
vitamin	B12	(found	in	fish,	dairy,	eggs,	and	meat).
Each	of	these	vitamins	benefits	fertility	in	a	number	of	ways,	but	their	biggest

impact	 could	 be	 through	 reducing	 levels	 of	 a	 harmful	 amino	 acid	 called
homocysteine.	 The	 Dutch	 researchers	 found	 that	 the	 more	 closely	 women
followed	the	Mediterranean	diet,	the	lower	their	homocysteine	levels.
As	described	 in	earlier	chapters,	 scientists	have	known	 for	many	years	 that	 a

deficiency	in	folate	or	vitamin	B12	causes	the	amino	acid	homocysteine	to	build
up	 in	 the	 body,	which	 in	 turn	 reduces	 the	 number	 and	 quality	 of	 eggs	 in	 IVF



cycles	and	reduces	embryo	quality.28	High	homocysteine	levels	have	also	been
linked	to	a	high	rate	of	miscarriage.29

The	Mediterranean	diet	may	 therefore	 improve	pregnancy	chances	 in	 IVF	by
increasing	levels	of	key	fertility	vitamins	and	decreasing	homocysteine,	thereby
improving	egg	and	embryo	quality.
Vitamin	 B6	 alone	 could	 also	 have	 a	 major	 impact	 on	 boosting	 fertility	 in

women	 following	 a	 Mediterranean	 diet	 because	 research	 has	 established	 that
giving	vitamin	B6	supplements	to	women	with	infertility	increases	the	chance	of
conception	 by	 40%	 and	 decreases	 early	miscarriage	 by	 30%.30	 Vitamin	B6	 is
found	 in	 particularly	 large	 amounts	 in	 fish,	 a	 key	 component	 of	 the
Mediterranean	diet.
If	vitamins	B6	and	B12	are	part	of	the	reason	for	improved	IVF	success	rates

for	women	 following	a	Mediterranean	diet,	 the	 advice	 from	 the	Nurses	Health
Study	 to	 choose	 vegetable	 protein	 over	 animal	 protein	 could	 be
counterproductive.	 If	 egg	 quality	 is	 the	 limiting	 factor	 in	 your	 ability	 to	 get
pregnant	(if	you	are	over	35	or	have	had	failed	IVF	cycles,	for	example),	getting
adequate	 levels	of	vitamin	B12	is	 important,	and	vitamin	B12	is	 typically	only
found	 in	 animal	 foods.	 A	 deficiency	 of	 this	 vitamin	 is	 very	 common	 in
vegetarians	 and	 particularly	 in	 vegans.	 31	 Vitamin	 B6	 is	 also	 much	 easier	 to
obtain	from	animal	sources,	such	as	fish,	pork,	and	chicken.
In	another	useful	study	investigating	the	link	between	diet	and	pregnancy	rates

during	 IVF,	 women	 who	 met	 the	 Dutch	 nutritional	 guidelines	 for	 daily
consumption	 of	 fruit,	 vegetables,	 meat,	 fish,	 and	 whole	 wheat	 products	 had
much	higher	pregnancy	rates.32	The	Dutch	nutritional	guidelines	advise	at	least
two	 pieces	 of	 fruit	 per	 day,	 at	 least	 200	 grams	 of	 vegetables,	 the	 use	 of
monounsaturated	or	polyunsaturated	oils,	at	least	three	servings	of	meat	or	meat
replacers	weekly,	at	least	four	slices	of	whole	wheat	bread	per	day,	and	at	least
one	 serving	 of	 fish	 per	 week.	 This	 diet	 generally	 corresponds	 to	 the
Mediterranean	diet,	although	perhaps	with	a	greater	focus	on	bread.
The	 researchers	 found	 that	 women	 who	 more	 closely	 followed	 the	 Dutch

nutritional	 guidelines	 before	 their	 IVF	 cycle	 had	 a	 65%	 higher	 chance	 of
pregnancy.	Again,	 researchers	 suspected	 that	 the	effects	of	B	vitamins	 such	as



folic	acid	could	help	explain	how	improved	nutrition	increases	pregnancy	rates.
Another	 possibility	 raised	 by	 researchers	 is	 that	 a	 Mediterranean	 diet	 is

beneficial	because	 it	 includes	more	of	 the	healthy	 fats	 found	 in	 fish,	nuts,	 and
vegetable	 oils.33	 Evidence	 is	 emerging	 that	 some	 of	 the	 specific	 types	 of
polyunsaturated	fats	that	are	emphasized	in	a	Mediterranean	diet	have	a	positive
impact	on	egg	quality	and	fertility.
“Polyunsaturated”	fats	are	those	that	have	more	than	one	double	bond	in	their

long	molecular	backbone,	which	gives	each	fat	molecule	a	bent,	crooked	shape,
so	 they	 cannot	 pack	 together	 closely	 and	 are	 therefore	 liquid	 at	 room
temperature.	Two	groups	of	polyunsaturated	fats	are	the	omega-3	and	omega-6
fatty	 acids.	 The	 “3”	 and	 “6”	 in	 this	 context	 refer	 to	 the	 position	 of	 the	 first
double	 bond	 in	 these	 fats,	 and	 each	 is	 actually	 a	 group	 of	 different	 fats,	 with
omega-3	fats	including	DHA	and	EPA,	for	example.
The	 typical	 modern	 diet	 has	 a	 much	 greater	 proportion	 of	 omega-6s	 than

omega-3s,	which	 is	 thought	 to	contribute	 to	 inflammation	 throughout	 the	body
and	is	a	risk	factor	underlying	a	variety	of	health	conditions.
A	 separate	 study	 in	 the	 Netherlands	 addressed	 the	 specific	 question	 of	 the

impact	of	polyunsaturated	 fatty	acids	and	diet	on	 IVF	success	 rates.	The	study
found	that	women	with	the	highest	levels	of	omega-3	fatty	acids	had	improved
embryo	quality.34	This	fits	with	the	traditional	idea	that	omega-3	fatty	acids	are
good	 and	 omega-6	 fatty	 acids	 are	 bad,	 but	 the	 situation	 is	 in	 fact	much	more
nuanced.	Some	omega-6	fatty	acids	are	much	worse	than	others.
The	normal	human	diet	is	very	high	in	a	particular	type	of	omega-6	fatty	acid

called	linoleic	acid.	This	is	found	in	a	wide	variety	of	foods	and	is	not	regarded
as	 posing	 much	 of	 a	 risk	 to	 health	 or	 fertility.	 By	 contrast,	 one	 of	 the	 most
problematic	 omega-6	 fatty	 acids,	 called	 arachidonic	 acid,	 has	 been	 linked	 to
arthritis,	asthma,	allergies,	heart	disease,	and	diabetes.35	The	body	makes	small
amounts	of	arachidonic	acid	from	other	 types	of	omega-6	fatty	acids,	but	most
arachidonic	acid	in	the	body	comes	directly	from	food.
Some	 of	 the	 foods	 that	 contribute	 the	 most	 arachidonic	 acid	 to	 our	 diet	 are

protein	sources	that	are	often	considered	healthy	—	including	turkey	and	farmed
salmon.	Beef,	lamb,	and	lean	pork	have	relatively	less	arachidonic	acid.
To	 further	 explore	 the	 question	 of	which	 specific	 fatty	 acids	 impact	 fertility,



researchers	 in	 Iran	measured	 the	 levels	 of	 individual	 fatty	 acids	 in	 the	 follicle
fluid	of	women	undergoing	IVF.	The	researchers	found	a	few	general	trends	that
further	 supported	 the	 concept	 of	 the	 Mediterranean	 diet	 improving	 fertility.36

Specifically,	 they	 found	 that	 women	 who	 became	 pregnant	 after	 IVF	 had	 a
higher	overall	level	of	omega-3	fatty	acids	in	their	ovaries	and	a	high	proportion
of	omega-3	to	omega-6.
As	we	would	expect,	not	all	omega-6	fatty	acids	were	bad	news	for	fertility	in

the	Iranian	study.	But	the	“bad”	omega-6	fatty	acid,	arachidonic	acid,	was	linked
to	decreased	fertility.	Specifically,	in	women	with	higher	arachidonic	acid	levels,
their	eggs	were	 less	 likely	 to	 fertilize.	Also,	women	who	became	pregnant	had
slightly	lower	arachidonic	acid	levels	than	women	who	did	not.
Fatty	acids	could	also	explain	one	puzzling	trend	revealed	in	the	Nurses	Health

Study,	 which	 suggested	 that	 replacing	 some	 animal	 sources	 of	 protein	 with
vegetable	sources	may	reduce	the	risk	of	ovulatory	infertility.	Replacing	animal
protein	with	vegetable	protein	may	in	fact	reduce	the	levels	of	arachidonic	acid
because	some	animal	proteins,	such	as	turkey,	have	quite	high	levels	of	this	fatty
acid.
Further	 details	 of	 the	 Nurses	 Health	 Study	 provide	 some	 support	 for	 this

explanation	 because	 the	 researchers	 found	 that	 fish	 had	 no	 impact	 on	 fertility,
while	increased	consumption	of	turkey	and	chicken	did	slightly	increase	the	risk
of	 infertility.	 This	 is	 consistent	with	 the	 idea	 that	 it	may	 be	 the	 fatty	 acids	 in
these	protein	sources	that	contribute	to	the	infertility	risk.
With	the	explanation	of	the	differing	effect	of	some	animal	proteins,	we	do	not

have	to	take	the	finding	of	the	Nurses	Health	Study	at	face	value	and	replace	all
animal	 protein	 with	 plant	 protein.	 Instead,	 we	 can	 choose	 the	 animal	 protein
sources	with	a	healthy	balance	of	fatty	acids,	specifically	 those	protein	sources
with	 the	 lowest	 amount	 of	 arachidonic	 acid	 and	 highest	 omega-3	 levels.	 This
means	replacing	turkey	and	dark-meat	chicken	with	fish,	chicken	breast,	grass-
fed	beef,	lamb,	and	lean	pork.
The	exception	to	the	rule	here	is	farmed	salmon.	Although	wild	salmon	and	all

other	types	of	fish	are	low	in	harmful	omega-6	fatty	acids	and	high	in	omega-3s,
farmed	salmon	is	different.	Because	farmed	salmon	is	typically	fed	corn	and	soy
products	instead	of	its	natural	diet,	it	is	incredibly	high	in	arachidonic	acid.	As	a



result,	virtually	every	other	low-mercury	fish	is	a	better	choice	for	a	fertility	diet.
It	 goes	 without	 saying	 that	 you	 should	 avoid	 any	 high-mercury	 fish	 while

trying	to	conceive.	The	fish	highest	in	mercury	are	shark,	swordfish,	tilefish,	and
king	mackerel.37	Albacore	tuna	also	contains	a	moderate	amount	of	mercury	and
should	not	be	eaten	more	than	once	per	week.	Canned	light	tuna	is	relatively	low
in	mercury.
Piecing	 together	 the	 features	 of	 the	 general	 dietary	 patterns	 shown	 to	 benefit

fertility	in	these	studies,	there	are	some	clear	common	features:

•	low-glycemic	carbohydrates

•	vegetables

•	the	polyunsaturated	and	monounsaturated	fats	found	in	the
Mediterranean	diet

The	protein	side	of	the	equation	is	more	complex,	but	with	an	understanding	of
the	role	of	fatty	acids	and	the	need	to	get	sufficient	vitamins	B6	and	B12,	we	can
refine	 the	 protein	 advice	 from	 the	 Nurses	 Health	 Study	 diet	 to	 more	 closely
correspond	 to	 the	Mediterranean	diet	and	choose	fish	and	other	healthy	animal
protein	sources.
This	 overall	 diet	 also	 happens	 to	 correspond	 to	 the	 anti-inflammatory	 diet

shown	 to	 reduce	 the	 severity	 of	 arthritis,	 diabetes,	 heart	 disease,	 autoimmune
diseases,	 and	 a	 variety	 of	 other	 specific	 diseases.	 Because	 the	 diet	 is	 so
beneficial	to	overall	health,	much	has	already	been	written	about	the	day-to-day
details,	and	many	recipe	books	are	available.
For	further	reading,	see:

•	The	Inflammation	Free	Diet	Plan,	by	Monica	Reinagel	and	Julius
Torelli,	M.D.

•	Win	the	War	Within,	by	Floyd	Chilton,	Ph.D.

•	The	Blood	Sugar	Solution	Cookbook,	by	Mark	Hyman,	M.D.



Alcohol	and	Caffeine
There	 is	 some	 evidence	 that	 limiting	 your	 caffeine	 and	 alcohol	 consumption
could	be	helpful	to	fertility,	although	research	remains	quite	inconsistent.

Does	Alcohol	Harm	Fertility?
It	is	clear	that	a	high	level	of	alcohol	consumption	has	a	noticeable	impact	on

fertility,38	 but	 the	 evidence	 is	 much	 more	 ambiguous	 as	 to	 the	 impact	 of
occasional	alcohol	consumption	on	the	ability	to	conceive.39	One	factor	that	may
have	complicated	research	over	the	years	is	age,	with	a	Danish	study	finding	that
alcohol	intake	was	a	significant	predictor	of	infertility	only	among	women	over
30.	In	the	over-30	age	group,	women	consuming	7	or	more	alcoholic	drinks	per
week	were	more	 than	 twice	as	 likely	 to	 report	 infertility	as	women	consuming
less	than	1	drink	per	week.40

A	high-profile	Danish	study	published	in	1998	indicated	that	alcohol	intake	is
associated	with	 reduced	 fertility	 and	 increased	 time	 to	 pregnancy	 even	 among
women	drinking	five	or	fewer	alcoholic	drinks	per	week.41	Alcohol	consumption
has	also	been	linked	to	ovulatory	infertility	in	some	studies	but	not	others.42

Researchers	 have	 now	 also	 seen	 a	 negative	 effect	 of	 moderate	 alcohol
consumption	on	IVF	success	rates.	The	first	such	study,	published	by	researchers
at	 the	University	 of	California	 in	 2003,	 found	 that	 alcohol	 consumption	 in	 the
month	 prior	 to	 IVF	 had	 a	 very	 significant	 effect	 on	 the	 chance	 of	 pregnancy,
while	alcohol	consumption	in	the	week	before	IVF	doubled	the	miscarriage	rate.
Alcohol	consumption	was	also	associated	with	a	decrease	in	the	number	of	eggs
retrieved.43

More	 recently,	 a	 larger	 study	 investigating	 the	 question	 of	 alcohol	 and	 IVF
success	rates	confirmed	a	negative	effect	of	alcohol,	but	the	difference	in	success
rates	 was	 much	 smaller	 than	 the	 previous	 research	 indicated.	 That	 study,
published	 in	 2011	 by	 researchers	 at	Harvard	Medical	 School,	was	 based	 on	 a
survey	of	more	than	2,000	couples	undergoing	IVF.	The	researchers	found	that
compared	 to	women	reporting	 fewer	 than	4	alcoholic	drinks	per	week,	women
drinking	more	than	this	amount	had	a	16%	lower	chance	of	a	live	birth.44

Even	though	the	evidence	is	not	entirely	consistent	on	the	impact	of	one	or	two



alcoholic	drinks	per	week,	research	does	show	that	greater	alcohol	consumption
is	associated	with	a	longer	time	to	conceive	and	reduced	IVF	success	rates.	Since
you	 will	 have	 to	 give	 up	 alcohol	 completely	 once	 pregnant	 anyway,	 it	 is
probably	worth	starting	earlier	and	reducing	or	eliminating	alcohol	while	trying
to	conceive.



Caffeine	and	Fertility
The	evidence	is	even	less	clear	when	it	comes	to	caffeine.	While	high	levels	of

caffeine	 consumption	have	been	 linked	 to	much	 longer	 time	 to	 pregnancy	 and
increased	 risk	 of	miscarriage,	many	of	 these	 studies	 involved	women	drinking
more	than	five	or	six	cups	of	tea	or	coffee	per	day.45	There	is	very	little	research
showing	a	clear	impact	of	just	one	or	two	cups	per	day	while	trying	to	conceive.
Nevertheless,	 a	 Yale	 study	 revealed	 that	 women	 who	 used	 to	 drink	 tea	 or

coffee	in	the	past,	but	stopped	prior	to	fertility	treatment,	had	a	higher	pregnancy
and	live	birth	rate	than	current	tea	and	coffee	drinkers.46	Furthermore,	one	recent
study	 measured	 caffeine	 levels	 inside	 ovarian	 follicles	 and	 demonstrated	 that
caffeine	 does	 indeed	 reach	 the	 fluid	 inside	 the	 follicles.	 This	 study	 found	 no
association	between	caffeine	levels	and	pregnancy	rate	after	IVF	but	did	suggest
a	 possible	 link	 between	higher	 caffeine	 levels	 and	 early	 pregnancy	 loss,	 along
with	a	decrease	in	the	number	of	good-quality	embryos.47

So	while	it	is	probably	not	necessary	to	stop	drinking	tea	and	coffee	altogether,
there	 is	 reason	 to	be	cautious	about	how	much	caffeine	you	are	consuming.	 In
the	 IVF	 context,	 there	 can	 be	 so	 much	 at	 stake	 in	 terms	 of	 financial	 cost,
inconvenience,	 anxiety,	 and	 discomfort	 that	 you	 may	 be	 willing	 to	 give	 up
caffeine	just	in	case	it	makes	a	difference.	But	if	that	is	not	your	philosophy,	one
cup	of	tea	or	coffee	is	probably	not	worth	feeling	guilty	about.



The	Overall	Fertility	Diet
Clear	scientific	evidence	has	established	that	certain	types	of	carbohydrates	harm
fertility	 by	 causing	 spikes	 in	 blood	 sugar	 levels,	 which	 in	 turn	 cause	 major
hormonal	disruptions	and	reduce	egg	quality.	Keeping	blood	sugar	levels	steady
by	 choosing	 low-glycemic	 carbohydrates	 over	 refined	 starches	 and	 sugars	 can
benefit	anyone	trying	to	have	a	baby,	but	it	is	particularly	important	if	you	have
PCOS	or	diabetes.
Recent	 research	 has	 also	 revealed	 some	 general	 dietary	 patterns	 that	 are

associated	 with	 improved	 fertility.	 Specifically,	 several	 researchers	 have
discovered	that	women	following	a	Mediterranean	diet	have	higher	success	rates
in	IVF.	There	 is	very	good	reason	for	 this:	The	Mediterranean	diet	emphasizes
vegetables,	 healthy	 fats,	 lean	 meat,	 and	 seafood,	 all	 of	 which	 are	 higher	 in
specific	vitamins	and	fatty	acids	associated	with	improved	fertility,	and	lower	in
the	fatty	acids	and	refined	carbohydrates	that	cause	inflammation	and	hormonal
disruptions	throughout	the	body,	compromising	fertility.
To	boost	your	fertility,	the	best	approach	is	to	focus	on	choosing	the	right	kind

of	 carbohydrates,	 minimizing	 processed	 food,	 and	 following	 general	 dietary
principles	that	maximize	vitamins,	antioxidants,	and	healthy	fats.



Action	Steps
To	boost	your	fertility,	choose	a	diet	based	on:

•	Non-starchy,	vitamin-packed	vegetables	such	as	spinach,	bell
peppers,	kale,	broccoli,	and	salad	greens

•	Lean,	unprocessed	protein	such	as	fish,	chicken,	lean	meat
(preferably	grass-fed),	beans,	and	legumes

•	Healthy	fats	such	as	olive	oil,	avocado,	and	nuts

•	Limited	amounts	of	whole,	unrefined	carbohydrates	such	as	quinoa,
wild	rice,	and	buckwheat,	and	only	refined	carbohydrates	that	are
high	in	fiber,	such	as	bran	cereal

•	Berries	and	limited	amounts	of	other	fruit

•	Limited	amounts	of	starchy,	brightly	colored	vegetables	such	as
sweet	potato,	winter	squash,	pumpkin,	and	carrots

You	can	further	improve	your	egg	quality	and	fertility	by	avoiding	or	carefully
limiting:

•	“white”	carbohydrates	such	as	sugar,	white	bread,	most	breakfast
cereals,	pasta,	and	potatoes

•	Processed	foods	containing	trans	fats

•	Caffeine	and	alcohol

	



Chapter	12
The	Other	Half	of	the	Equation:

Sperm	Quality
“The	difference	between	the	impossible	and	the	possible	lies	in	a	man’s

determination.”
—	TOMMY	LASORDA

Most	 couples	 who	 are	 trying	 to	 conceive	 are	 never	 told	 the	 basic	 facts	 about
sperm	quality	 and	male	 fertility.	This	 lack	of	 information	deprives	men	of	 the
chance	to	take	simple	steps	to	improve	their	fertility	—	steps	that	are	backed	up
by	years	of	scientific	research.
If	 a	 couple	 has	 difficulty	 conceiving	 due	 to	 poor	 sperm	 quality,	 the	 focus

usually	 shifts	 to	 fertility	 treatments	 that	 can	 circumvent	 the	 issue	 rather	 than
address	 it.	A	more	rational	approach	 is	 to	 tackle	 the	underlying	cause	and	find
solutions	for	poor	sperm	quality.	But	first,	we	need	to	dispel	some	of	pervasive
myths	surrounding	male	fertility.

Myth	No.	1:
Difficulty	conceiving	can	usually	be	attributed	to	the	female	partner

Contrary	to	popular	belief,	male	infertility	contributes	to	nearly	50%	of	all	cases
in	 which	 a	 couple	 has	 difficulty	 conceiving.1	 The	 misconception	 that	 female
infertility	 is	more	 common	may	 be	 due	 to	 the	 fact	 that	 treatment	 in	 a	 fertility
clinic	typically	entails	many	procedures,	medications,	and	injections	for	women
but	not	for	men.
Even	 though	 the	 female	 partner	 is	 nearly	 always	 the	 main	 focus	 of	 fertility

treatments	such	as	IUI	and	IVF,	in	many	cases	these	treatments	are	needed	only
to	 circumvent	 problems	 with	 sperm	 quality	 rather	 than	 any	 female	 fertility
issues.	Yet	even	with	these	advanced	fertility	treatments	as	a	work-around,	low



sperm	 quality	 can	 remain	 a	 limiting	 factor	 and	 can	 increase	 the	 risk	 of
miscarriage.	 In	 the	 end,	 whether	 a	 couple	 is	 trying	 to	 conceive	 naturally	 or
through	IVF,	the	male	side	of	the	equation	should	not	be	ignored.
Part	of	the	problem	is	that	traditional	semen	analysis	done	in	fertility	clinics	is

woefully	 inadequate.	 Three	 standard	 measures	 are	 analyzed	 during	 a
conventional	semen	analysis	(together	termed	“semen	parameters”):

1.	Sperm	Count/Concentration:	the	number	of	sperm	per	unit	of	volume	of
semen

2.	Motility:	the	sperm’s	ability	to	swim	properly	toward	the	egg

3.	Morphology:	the	percent	of	sperm	that	have	a	normal	shape	and	overall
appearance

While	a	problem	in	any	one	of	 these	parameters	will	definitely	make	 it	more
difficult	to	conceive,	this	traditional	semen	analysis	does	not	tell	the	whole	story.
The	screening	may	come	back	perfectly	normal,	even	though	poor	sperm	quality
remains	a	barrier	to	conceiving.	This	is	because	the	traditional	measures	do	not
adequately	investigate	the	quality	of	the	DNA	inside	the	sperm.
The	latest	research	suggests	that	DNA	quality	matters	more	than	conventional

semen	 parameters.	 The	 term	 “DNA	 quality”	 reflects	 whether	 the	 DNA	 has
individual	 mutations,	 extra	 or	 missing	 copies	 of	 chromosomes,	 or	 physical
breaks	in	the	DNA	strands.	This	last	type	of	damage	results	in	fragmentation	of
the	chromosomes	and	 is	 the	 type	of	damage	most	often	used	 to	measure	DNA
quality	in	sperm.
Each	type	of	damage	to	DNA	causes	its	own	set	of	problems:	decreased	chance

of	 fertilization,	 decreased	 chance	 of	 the	 embryo	 successfully	 implanting	 to
become	a	pregnancy,	and	 increased	 risk	of	 the	child	being	born	with	a	 serious
birth	defect	or	a	genetic	disease	caused	by	a	new	spontaneous	mutation.
Evidence	 is	 emerging	 that	 DNA	 damage	 in	 sperm	 also	 increases	 the	 risk	 of

miscarriage.	In	one	recent	study,	researchers	found	much	higher	levels	of	DNA
damage	 in	 sperm	 from	 couples	 with	 a	 history	 of	 unexplained	 miscarriage,
suggesting	 that	 this	DNA	damage	 could	 be	 a	 contributing	 factor	 to	 pregnancy
loss.2



In	 short,	 the	 extent	 of	DNA	damage	 in	 sperm	 is	 an	 important	 factor	 for	 any
couple	trying	to	conceive.

Myth	No.	2:
Male	fertility	does	not	decline	until	after	age	50

The	 reality	 is	 that	 a	 typical	 45-year-old	man	 is	 significantly	 less	 fertile	 than	 a
man	10	years	younger,	with	sperm	quality	beginning	to	decline	as	early	as	age
35.3	A	large	part	of	the	reason	for	this	decline	is	that	sperm	from	older	men	have
more	DNA	breakage,	DNA	mutations,	 and	 other	 chromosomal	 abnormalities.4

In	fact,	DNA	fragmentation	in	sperm	doubles	from	ages	30–45.5

The	 age-related	 decline	 in	 male	 fertility	 is	 often	 overlooked.	 Many	 people
wrongly	assume	that	while	an	older	mother	is	more	likely	to	miscarry	or	have	a
baby	 with	 a	 birth	 defect	 such	 as	 Down’s	 syndrome,	 the	 father’s	 age	 has	 no
impact	on	these	outcomes.	Research	shows	that	fathers	over	the	age	of	40	have	a
20%	greater	chance	of	having	a	baby	with	a	serious	birth	defect.6	And	as	a	result
of	the	DNA	errors	that	increase	with	age,	men	over	50	are	twice	as	likely	to	have
a	child	with	autism	when	compared	with	men	under	29.7	Higher	levels	of	DNA
damage	in	sperm	also	more	than	double	the	risk	of	miscarriage.	8

It	 is	 not	 just	 the	 DNA	 inside	 sperm	 that	 suffers	 with	 increasing	 age.	 Sperm
motility	starts	to	decline	at	age	35,	and	age	also	negatively	impacts	sperm	count
and	morphology.9

But	it’s	not	all	bad	news.	Research	also	shows	that	some	of	this	decline	can	be
prevented	and	reversed,	with	several	studies	finding	that	older	men	following	a
healthy	 diet	 and	 taking	 the	 right	 supplements	 have	 sperm	 quality	 similar	 to
younger	men.	This	brings	us	to	the	most	significant	myth	of	all.

Myth	No.	3:
Nothing	can	be	done	to	improve	sperm	quality

Decades	of	scientific	research	contradict	this	widely	held	belief	and	show	that	it
is	possible	to	improve	sperm	quality	and	even	improve	the	quality	of	the	DNA
within	the	sperm.	Doing	so	has	a	whole	host	of	benefits:	increasing	the	chance	of
conceiving	(whether	naturally	or	in	conjunction	with	assisted	reproduction	such
as	IVF)	and	reducing	the	risk	of	miscarriage	and	birth	defects.



To	 understand	 what	 you	 can	 do	 to	 improve	 sperm	 quality,	 it	 helps	 to	 first
understand	how	sperm	become	damaged	in	the	first	place.
The	cycle	of	producing	each	sperm	takes	a	little	over	two	months.10	During	this

time,	many	different	environmental	and	lifestyle	factors	can	impact	the	process,
for	better	or	worse.	Yet	by	far	the	most	important	factor	impacting	sperm	quality
during	this	time	is	the	level	of	oxidation.
Oxidation	is	a	chemical	reaction	in	the	body	that	is	analogous	to	metal	rusting

or	 an	 apple	 turning	brown.	As	 sperm	are	 produced,	 a	 normal,	 healthy	 level	 of
oxidation	 takes	 place	 as	 a	 result	 of	 biological	 processes,	 and	 an	 army	 of
defenders	 stop	 this	 oxidation	 from	 getting	 out	 of	 control.	 The	 defense	 system
includes	 antioxidants	 such	 as	 vitamins	C	 and	E	 (semen	 contains	 a	 particularly
high	concentration	of	vitamin	C),	along	with	special	enzymes	that	exist	solely	to
protect	sperm	against	oxidative	damage.
When	lifestyle	factors	such	as	toxin	exposure	or	vitamin	deficiencies	cause	too

much	 oxidation	 or	 compromise	 the	 antioxidant	 defense	 system,	 the	 result	 is
oxidative	damage,	which	is	thought	to	be	a	contributing	factor	in	up	to	80%	of
all	cases	of	male	infertility.11

Oxidation	 impacts	 the	conventional	semen	parameters	 (sperm	count,	motility,
and	morphology)	as	well	as	the	amount	of	damage	to	sperm	DNA.12	Research	at
the	 Cleveland	 Clinic	 has	 confirmed	 that	men	with	 high	 levels	 of	 oxidation	 in
semen	have	more	extensive	DNA	fragmentation	and	fewer	normally	functioning
sperm.13

Medical	 problems	 such	 as	 infections,	 blockages,	 and	 enlarged	 veins
(varicocele)	account	for	about	a	quarter	of	cases	of	male	infertility.14	If	you	are
affected	 by	 one	 of	 these	 conditions,	 you	 may	 need	 medication	 or	 a	 minor
surgical	 procedure	 to	 improve	 your	 sperm	 quality.	 Yet	 such	 conventional
medical	treatment	does	not	obviate	the	need	to	also	pay	attention	to	lifestyle	and
nutritional	factors	that	can	improve	sperm	quality.
The	reality	is	that	natural	approaches	to	improving	sperm	quality	may	be	even

more	 critical	 in	 men	 with	 urological	 conditions	 because	 many	 conditions
contribute	to	infertility	by	causing	an	increase	in	oxidative	damage	to	sperm.15

Improving	 sperm	 quality	 may	 also	 be	 particularly	 critical	 when	 the	 female



partner	 has	 poor	 egg	 quality.	 Unlike	 sperm,	 eggs	 have	 specialized	 machinery
that	 can	 repair	 DNA	 damage,	 which	 allows	 eggs	 to	 overcome	 some	 of	 the
negative	 effect	 of	 damaged	 sperm.	 Yet	 the	 DNA	 repair	 process	 only	 works
effectively	in	good-quality	eggs.	An	egg	from	an	older	woman	may	not	be	able
to	adequately	repair	the	DNA	damage	from	poor-quality	sperm,	making	it	even
more	difficult	to	conceive.16

The	good	news	is	that	for	most	men,	sperm	quality	is	at	least	partly	within	your
control	 through	 vitamin	 supplements	 and	 other	 simple	 steps	 you	 can	 take	 to
guard	against	oxidative	damage	and	thereby	protect	your	fertility.

How	to	Improve	Your	Sperm	Quality
Take	a	Daily	Antioxidant	Supplement
The	single	most	important	thing	you	can	do	to	improve	sperm	quality	is	to	take

a	 daily	 supplement	 containing	 a	 combination	 of	 vitamins	 and	 antioxidants.
Dozens	 of	 studies	 have	 clearly	 established	 that	 taking	 a	 daily	 antioxidant
supplement	 improves	 sperm	 quality	 and	 increases	 the	 chance	 of	 conceiving.17

This	 is	 true	both	for	couples	 trying	to	conceive	naturally	and	those	undergoing
fertility	treatment.
One	systematic	review	of	the	research	in	this	area,	analyzing	34	prior	studies,

determined	that	men	who	take	antioxidant	supplements	had	more	than	a	4	times
higher	chance	of	conceiving.	There	was	also	nearly	a	5	times	higher	chance	of	a
live	 birth	 when	 compared	 to	 men	 not	 taking	 antioxidants.18	 And	 no	 studies
reported	evidence	of	harmful	side	effects	from	the	antioxidant	therapy	used.19

Some	 research	 suggests	 that	 antioxidants	may	 be	 particularly	 powerful	when
infertility	 is	 caused	 by	 DNA	 damage	 within	 sperm.	 In	 one	 study,	 men	 with
elevated	DNA	fragmentation	were	given	vitamins	C	and	E	daily	for	two	months
following	a	failed	attempt	to	achieve	fertilization	by	ICSI	(an	approach	similar	to
IVF,	but	sperm	are	 injected	directly	 into	 the	eggs).20	The	researchers	 found	an
extraordinary	improvement	in	the	next	attempt,	with	the	clinical	pregnancy	rate
jumping	from	7%	to	48%.
Different	studies	use	different	combinations	of	antioxidants,	but	 the	ones	 that

have	been	studied	the	most	in	this	context	are	vitamin	C,	vitamin	E,	zinc,	folate,
and	selenium.21	Vitamins	C	and	E	act	directly	as	antioxidants,	while	zinc,	folate,



and	 selenium	 prevent	 oxidation	 in	 more	 complex	 ways,	 such	 as	 by	 assisting
antioxidant	 enzymes.	 A	 deficiency	 in	 zinc	 or	 folate	 can	 also	 directly	 cause
increased	DNA	damage.22

While	many	studies	have	 tried	 to	 find	out	which	of	 these	vitamins	 (or	which
combination)	help	the	most,	you	can	cover	all	bases	and	probably	get	the	most
benefit	by	simply	taking	a	daily	multivitamin	because	all	are	found	in	standard
multivitamins.	 A	multivitamin	 designed	 specifically	 for	men	 is	 a	 good	 option
because	it	will	probably	contain	more	selenium.	Ideally,	you	will	start	taking	the
vitamins	 two	 or	 three	 months	 before	 trying	 to	 conceive,	 but	 boosting	 your
antioxidant	 levels	 for	 any	 time	period	before	 trying	 to	 conceive	 is	 likely	 to	be
beneficial.
If	 you	 want	 to	 go	 one	 step	 further,	 an	 additional	 antioxidant	 supplement	 to

consider	is	CoQ10	—	a	vital	antioxidant	molecule	found	in	just	about	every	cell
in	the	body.	It	is	likely	particularly	important	to	sperm	quality	because	it	is	not
just	an	antioxidant	but	also	a	critical	component	of	energy	production.
Researchers	 have	 known	 for	 many	 years	 that	 there	 is	 a	 link	 between	 sperm

quality	 and	 the	 level	 of	 CoQ10	 naturally	 present	 in	 semen,	 with	 men	 having
lower	CoQ10	levels	tending	to	show	a	lower	sperm	count	and	poor	motility.23

In	recent	years,	several	different	randomized,	double-blind,	placebo-controlled
studies	 have	 determined	 that	 taking	 a	 CoQ10	 supplement	 improves	 sperm
concentration,	 motility,	 and	morphology.24	A	 recent	 study	 also	 found	 that	 the
combination	 of	 CoQ10,	 antioxidants,	 and	 vitamin	 B12	 not	 only	 improved
traditional	 semen	 parameters	 but	 also	 significantly	 improved	 the	 integrity	 of
DNA	in	sperm.25

One	way	in	which	CoQ10	is	thought	to	improve	sperm	quality	is	by	increasing
the	 activity	 of	 antioxidant	 enzymes,26	 but	 it	 also	 likely	 has	 beneficial	 effects
through	enhanced	energy	production.	Sufficient	energy	in	the	form	of	a	molecule
called	ATP	 is	 absolutely	 critical	 for	 sperm	 production	 and	motility.	 Cells	 can
only	make	ATP	when	they	have	enough	CoQ10.	Although	not	yet	proven,	it	is
likely	 that	 CoQ10	 supplements	 improve	 sperm	 quality	 by	 optimizing	 energy
production.
If	you	choose	to	take	CoQ10,	the	best	form	to	take	is	known	as	ubiquinol	(as



explained	in	Chapter	6),	and	the	usual	recommended	dose	is	200	mg	per	day.27

Boost	Your	Antioxidant	Levels	Through	Diet
To	take	full	advantage	of	the	power	of	antioxidants	to	boost	sperm	quality,	it	is

a	good	idea	to	also	maximize	the	antioxidants	in	your	diet.	This	is	borne	out	by
years	of	scientific	research	finding	that	men	with	a	diet	higher	in	antioxidants	are
more	likely	to	produce	sperm	with	the	correct	number	of	chromosomes	and	tend
to	have	improved	semen	parameters	such	as	sperm	count	and	motility.28

As	just	one	example,	a	recent	study	found	that	men	with	higher	fruit	and	cereal
intake	had	better	 sperm	quality.29	One	of	 the	nutrients	 likely	 to	be	 responsible
for	 this	 benefit	 is	 folate,	which	 is	 found	 in	 particularly	 large	 amounts	 in	 fruit,
vegetables,	and	fortified	cereal.
A	 little-known	 fact	 is	 that	 ensuring	 adequate	 folate	 intake	 is	 critical	 when

trying	to	conceive	for	men,	too	—	not	just	for	women.	While	all	women	trying
to	conceive	are	 told	 to	 take	folate	 to	prevent	birth	defects	such	as	spina	bifida,
researchers	 now	 understand	 that	 folate	 is	 also	 imperative	 for	 men	 because	 it
plays	a	critical	role	in	protecting	sperm	DNA.	In	one	study,	men	with	a	higher
folate	 intake	were	 less	 likely	 to	produce	 sperm	with	 the	 specific	 chromosomal
error	that	causes	Down	syndrome.30

A	 recent	 study	 in	 California	 revealed	 that	 antioxidants	may	 even	 prevent	 or
reverse	 the	 increase	 in	 sperm	DNA	damage	 associated	with	 aging.	 The	 study,
which	 involved	men	having	no	known	 fertility	problems,	 found	 that	men	with
the	highest	total	intake	of	vitamin	C,	vitamin	E,	zinc,	and	folate	(from	food	and
supplements)	had	much	less	sperm	DNA	damage.31

In	fact,	the	men	with	the	highest	intake	of	these	had	sperm	DNA	quality	similar
to	the	younger	men.	This	extraordinary	finding	suggests	that	we	may	be	able	to
prevent	a	 large	part	of	 the	decline	 in	 fertility	and	 increased	risk	of	miscarriage
and	birth	defects	as	men	age.
A	nutritious	diet	is	important	because	it	is	likely	that	the	specific	antioxidants

found	 in	 multivitamins	 are	 just	 a	 small	 percentage	 of	 the	 vast	 array	 of
antioxidants	 found	 naturally	 in	 food.	 One	 additional	 antioxidant	 shown	 to	 be
helpful	for	sperm	quality	but	unlikely	to	be	present	in	your	typical	multivitamin
is	 lycopene.32	 This	 powerful	 antioxidant	 is	 found	 in	 tomatoes	 and	 becomes



particularly	concentrated	once	tomatoes	are	cooked,	such	as	in	tomato	paste.
Other	 powerful	 antioxidants	 include	 anthocyanins,	 which	 give	 berries	 their

dark	 purple	 color,	 and	 beta	 carotene,	 found	 in	 sweet	 potatoes	 and	 carrots.
Additional	well-known	sources	of	antioxidants	are	green	tea	and	dark	chocolate,
although	 little	 is	 known	 about	 how	 these	 antioxidants	 relate	 to	 sperm	 quality.
Until	 we	 know	 more	 about	 which	 antioxidants	 are	 most	 beneficial,	 the	 best
approach	is	to	eat	a	wide	variety	of	fruits	and	vegetables,	with	a	particular	focus
on	the	most	brightly	colored	varieties,	which	are	typically	higher	in	antioxidants.

Reduce	Your	Exposure	to	Environmental	Toxins
The	 power	 of	 lifestyle	 factors	 to	 influence	 sperm	 quality	 does	 not	 end	 with

antioxidants.	 Everyday	 environmental	 toxins	 are	 thought	 to	 be	 a	 major
contributing	 factor	 to	 the	oxidative	stress	 that	 is	 seen	 in	up	 to	80%	of	 infertile
men.	 Toxins	 often	 cause	 increased	 oxidation	 by	 compromising	 the	 activity	 of
antioxidant	 enzymes,	 along	 with	 a	 host	 of	 other	 harmful	 effects	 on	 sperm
quality.
Over	80,000	chemicals	are	 registered	 for	use	 in	 the	United	States,	yet	only	a

small	 percentage	 have	 ever	 been	 analyzed	 for	 safety	 and	 even	 fewer	 for
reproductive	harm.	Within	the	soup	of	chemicals	we	are	all	exposed	to	on	a	daily
basis,	it	is	not	yet	clear	which	toxins	cause	the	most	problems	for	men	trying	to
conceive.	However,	so	far	the	toxins	with	the	clearest	evidence	of	harm	to	sperm
quality	are	the	same	ones	shown	to	harm	developing	eggs:	phthalates	and	BPA.
They	 are	 both	 ubiquitous	 chemicals	 that	 have	 long	 been	 known	 to	 disrupt
hormone	activity	(so	called	“endocrine	disruptors”).

Phthalates
Phthalates	 are	 a	 group	 of	 chemicals	 called	 “plasticizers”	 that	 are	 used	 in

everything	 from	 cologne	 to	 laundry	 detergent	 to	 air	 freshener	 to	 soft,	 flexible
plastic	made	from	vinyl	or	PVC.	As	explained	in	more	detail	in	Chapter	3,	these
chemicals	 are	 banned	 in	 children’s	 toys,	 and	 some	 phthalates	 are	 banned	 in
personal	care	products	 in	Europe,	but	overall	very	 little	has	been	done	 to	curb
the	amount	of	phthalates	we	are	exposed	to	on	a	daily	basis.	This	is	despite	the
fact	 that	scientists	have	known	for	more	than	20	years	that	 these	chemicals	are
absorbed	into	the	body	and	interfere	with	critical	hormones.



By	acting	as	endocrine	disruptors,	phthalates	cause	a	range	of	harmful	effects,
including	genital	malformations	in	baby	boys	exposed	in	utero.	After	many	years
of	heated	controversy,	it	now	appears	to	be	well	established	that	phthalates	also
damage	sperm	in	adult	men.33

The	concentration	of	phthalates	 that	men	are	 commonly	exposed	 to	has	been
shown	 to	 cause	DNA	 damage	 in	 sperm	while	 also	 reducing	 sperm	 quality	 by
traditional	 measures.	 The	 damage	 may	 occur	 in	 a	 variety	 of	 ways,	 including
altering	 hormone	 levels	 and	 causing	 oxidative	 stress.	 Specifically,	 higher
phthalate	 levels	 have	 been	 linked	 to	 lower	 levels	 of	 testosterone	 and	 other
hormones	involved	in	male	fertility.34	A	large	study	involving	more	than	10,000
people	 also	 revealed	 a	 link	 between	 higher	 levels	 of	 phthalates	 and	 more
extensive	oxidative	stress	throughout	the	body.35

Ultimately,	 even	 a	 small	 decline	 in	 sperm	 quality	 caused	 by	 phthalates	may
translate	 into	 a	 significant	 reduction	 in	 fertility.	 At	 the	 2013	 meeting	 of	 the
American	Society	of	Reproductive	Medicine,	researchers	presented	the	results	of
a	 study	 investigating	 the	 relationship	 between	 phthalate	 levels	 and	 odds	 of
conceiving	in	500	couples.	The	researchers	found	that	men	who	had	the	highest
levels	 of	 phthalates	 in	 their	 bodies	 were	 20%	 less	 likely	 to	 impregnate	 their
partners	over	the	course	of	a	year.36

Men	 can	 reduce	 their	 exposure	 to	 phthalates	 by	 minimizing	 the	 use	 of
vinyl/PVC	 in	 the	 home,	 switching	 to	 shampoo,	 shaving	 cream,	 and	 deodorant
labeled	as	“phthalate-free”	(such	as	those	made	by	Every	Man	Jack,	Burt’s	Bees,
and	 Caswell-Massey);	 avoiding	 unnecessary	 fragrance	 such	 as	 cologne	 and
fragranced	laundry	detergent;	and	eating	less	processed	food	packaged	in	plastic.

BPA

Bisphenol	A,	or	BPA	for	short,	is	another	toxin	that	poses	a	potential	danger	to
male	fertility.	It	is	commonly	found	in	canned	food,	reusable	plastic	food	storage
containers,	 and	 the	 coating	 on	 paper	 receipts.	 Researchers	 have	 long	 been
suspicious	 of	 BPA	 because	 it	 is	 an	 endocrine	 disruptor	 known	 to	 mimic	 the
effects	of	estrogen.
In	 one	 of	 the	 earliest	 studies	 on	 the	 question	 of	 BPA	 and	 sperm	 quality,



researchers	at	the	University	of	Michigan	found	that	higher	urinary	BPA	levels
were	 linked	 to	 lower	 sperm	 count,	 motility,	 and	 morphology,	 and	 a	 greater
percentage	of	sperm	DNA	damage.37

Other	 studies	 have	 since	 confirmed	 that	men	with	 higher	 levels	 of	 BPA	 are
more	 likely	 to	 have	 low	 sperm	 count	 and	 poor	 sperm	 quality.38	 In	 addition,
animal	studies	have	directly	observed	that	exposure	to	BPA	at	levels	equivalent
to	 the	 amount	 humans	 are	 exposed	 to	 on	 a	 daily	 basis	 interferes	 with	 sperm
production	and	causes	DNA	breakage	in	sperm.39

Even	though	some	controversy	still	remains	over	the	impact	of	BPA	on	sperm
quality,	there	is	now	more	than	enough	evidence	to	warrant	caution.	Luckily,	it
is	easy	to	drastically	reduce	your	exposure	to	BPA	by	only	buying	canned	food
labeled	“BPA-free,”	using	glass	or	stainless	steel	in	the	kitchen	instead	of	plastic
containers,	and	handling	paper	receipts	as	little	as	possible.

Lead	and	Other	Heavy	Metals
There	 is	 no	 question	 that	 lead	 poses	 a	 danger	 to	 human	 health.	 Fortunately,

government	action	has	significantly	reduced	lead	in	our	environment.	Even	so,	a
little	 extra	 care	 is	warranted	 if	 you	 are	 trying	 to	 conceive	 because	 researchers
have	 found	 that	men	with	higher	 lead	 levels	 tend	 to	have	a	significantly	 lower
sperm	count	and	a	greater	percentage	of	abnormal	sperm.40

A	good	way	to	reduce	your	exposure	is	to	use	a	water	filter	certified	to	remove
lead.	 For	 advice	 on	 specific	 brands,	 see	 the	 Environmental	Working	 Group’s
online	water	 filter	buying	guide.41	Old	paint	 is	another	 source	of	possible	 lead
exposure,	so	consider	buying	a	test	kit	if	your	home	has	older,	crumbling	paint.
Removing	your	shoes	at	the	door	is	another	good	step	to	take	because	research
has	found	that	dirt	tracked	in	from	outside	is	the	major	source	of	lead	in	house
dust.
Mercury	is	another	heavy	metal	that	could	theoretically	decrease	male	fertility,

but	at	the	time	of	writing	there	have	only	been	isolated	and	inconsistent	reports
of	 mercury	 exposure	 impairing	 sperm	 quality.42	 Larger	 studies	 in	 the	 human
population	have	shown	no	impact	from	higher	mercury	levels	obtained	through
seafood	 consumption.43	 It	 may	 be	 the	 case	 that	 mercury	 remains	 more	 of	 a
concern	for	women	than	men.



To	 manage	 some	 of	 the	 risk	 from	 the	 hundreds	 of	 other	 chemicals	 in	 the
environment	that	could	also	contribute	to	poor	sperm	quality,	you	can	err	on	the
side	 of	 caution	 by	 minimizing	 exposure	 to	 chemicals	 known	 to	 have	 general
toxic	 effects,	 such	 as	 pesticides,	 garden	 weed	 killer,	 and	 insect	 sprays.	 You
should	 also	 exercise	 caution	 if	 you	 have	 a	 hobby	 or	 profession	 that	 involves
welding	or	the	use	of	pesticides	or	organic	solvents	such	as	formaldehyde.	If	you
are	 particularly	 concerned	 about	 environmental	 toxins,	 the	 Environmental
Working	Group	website	has	advice	on	how	to	avoid	a	dozen	common	endocrine
disruptors,	 including	 fire	 retardants	 and	 arsenic	 (summarized	 at	 the	 end	 of
Chapter	3).44

Chemicals	in	Commercial	Lubricants
Research	 has	 recently	 revealed	 yet	 another	 group	 of	 chemicals	 that	 can

interfere	 with	 fertility:	 those	 found	 in	 lubricants.	 Studies	 show	 that	 most
lubricant	 brands	 significantly	 decrease	 sperm	 motility	 and	 increase	 DNA
fragmentation.45	The	 authors	of	one	of	 these	 studies,	 published	 in	2014,	noted
that	 “commercial	 coital	 lubricants	 have	 been	 wrongly	 perceived	 to	 maintain
fertility.”46	 The	 only	 brand	 that	 does	 not	 show	 deleterious	 effects	 and	 can	 be
considered	 “sperm-friendly”	 is	 Preseed,	 a	 product	 specifically	 designed	 for
couples	 trying	 to	conceive.	Baby	oil	and	canola	oil	also	appear	 to	 leave	sperm
unharmed.

Cut	Back	on	Alcohol
There	 is	 no	 doubt	 that	 heavy	 alcohol	 intake	 is	 associated	 with	 poor	 sperm
quality,47	but	the	evidence	is	much	less	consistent	when	it	comes	to	the	impact
of	moderate	 alcohol	 consumption.	While	many	 studies	 have	 shown	 no	 effect,
some	studies	have	reported	a	link	between	even	moderate	alcohol	consumption
by	men	and	reduced	fertility,	particularly	in	the	IVF	context.
One	 study	 by	 researchers	 at	 the	 University	 of	 California	 evaluated	 whether

male	 alcohol	 use	 during	 the	 in	 vitro	 fertilization	 program	 affected	 the
reproductive	outcome.	The	researchers	found	that	the	risk	of	not	achieving	a	live
birth	more	 than	doubled	 for	men	who	drank	one	additional	drink	per	day.48	 In
this	 study,	 the	 effect	 on	 live	 birth	 rate	 appeared	 to	 be	 due	 in	 large	 part	 to	 an



increased	miscarriage	rate	for	couples	in	which	men	drank	alcohol	in	the	month
before	the	IVF	cycle.
A	 more	 recent	 study	 in	 men	 attending	 a	 fertility	 clinic	 in	 Brazil	 found	 that

alcohol	 consumption	 decreased	 sperm	 count,	 sperm	 motility,	 and	 fertilization
rate.49	 Alcohol	 intake	 is	 known	 to	 increase	 oxidative	 stress	 throughout	 the
body,50	 providing	 one	 explanation	 for	 how	 alcohol	 may	 negatively	 impact
sperm.
While	 the	 occasional	 single	 glass	 of	wine	may	have	 little	 effect,	 beyond	 this

amount	 it	 may	 be	 worth	 exercising	 caution,	 particularly	 if	 you	 face	 an	 uphill
battle	trying	to	conceive.

Keep	Your	Distance	from	Cell	Phones
Although	commonly	dismissed	as	a	myth,	scientific	research	actually	does	show
that	keeping	a	cell	phone	in	your	pocket	could	negatively	impact	sperm	quality.
Researchers	at	the	Cleveland	Clinic	found	that	the	use	of	cell	phones	decreases
sperm	count,	motility,	viability,	and	morphology,	with	a	greater	 impact	caused
by	a	 longer	duration	of	daily	exposure.51	The	same	researchers	also	found	 that
when	sperm	samples	were	exposed	to	radiation	from	a	cell	phone	for	one	hour,
there	was	a	significant	decrease	in	sperm	motility	and	viability,	and	an	increase
in	signs	of	oxidation.52

The	radiofrequency	electromagnetic	waves	emitted	by	cell	phones	are	thought
to	 damage	 sperm	 through	 a	 combination	 of	 heat	 generated	 by	 the
electromagnetic	 waves	 and	 other	 effects,	 likely	 including	 oxidative	 stress.53

These	 effects	 all	 depend	 on	 the	 cell	 phone	 being	 in	 very	 close	 physical
proximity,	so	you	can	decrease	your	exposure	by	keeping	your	cell	phone	out	of
your	pocket	whenever	possible.

Stay	Cool
Researchers	 have	 known	 for	 more	 than	 40	 years	 that	 elevated	 temperatures
impair	 sperm	quality.	The	 impact	 of	 heat	 on	 sperm	quality	 is	 readily	 apparent
from	 the	effect	of	 a	 fever,	which	causes	a	drop	 in	 sperm	count	 and	motility.54

The	longer	the	fever,	the	worse	the	impact	on	sperm	quality.
Other	factors	also	increase	temperature	where	it	matters:	sitting	all	day,	taking



hot	 baths	 or	 showers,	 and	 wearing	 tight-fitting	 underwear.55	 In	 one	 6-month
study,	 researchers	 witnessed	 a	 50%	 decrease	 in	 sperm	 parameters	 in	 men
wearing	 tight-fitting	 underwear.	 Sperm	 parameters	 improved	 after	 subjects
switched	to	loose-fitting	underwear.56

Many	fertility	clinics	advise	men	to	avoid	hot	baths	and	showers	 in	 the	week
before	 sperm	 sample	 collection,	 but	 we	 know	 there	 are	 other	 ways	 to	 avoid
overheating,	such	as	taking	regular	breaks	from	sitting	and	wearing	loose-fitting
underwear.	We	 also	 know	 that	 a	week	 could	 be	 too	 short.	The	 full	 process	 of
sperm	 production	 takes	 over	 two	months,	 and	 it	 is	 likely	 that	 early	 stages	 of
sperm	production	are	just	as	vulnerable	to	heat.	The	longer	you	can	keep	things
cool,	the	better.

Action	Plan	for	Sperm	Quality

•	Take	a	daily	multivitamin,	ideally	several	months	before	trying	to
conceive,	and	consider	also	taking	a	CoQ10	supplement.

•	Further	boost	your	vitamin	and	antioxidant	levels	with	a	diet	rich	in
brightly	colored	fruits	and	vegetables.

•	Take	steps	to	reduce	your	exposure	to	toxins	known	to	damage
sperm:	phthalates,	BPA,	lead,	and	the	chemicals	in	commercial
lubricants.

•	Reduce	alcohol	consumption,	particularly	in	the	lead-up	to	IVF.

•	Keep	your	cell	phone	out	of	your	pocket	when	you	can.

•	Stay	cool	where	it	counts.



Chapter	13
Putting	It	All	Together:	Your

Complete	Action	Plan
“Forget	past	mistakes.	Forget	failures.	Forget	everything	except	what	you’re

going	to	do	now	and	do	it.”
—	WILLIAM	DURANT

The	Basic	Plan
Whether	you	are	just	starting	to	think	about	getting	pregnant	and	have	no	reason
to	expect	any	difficulty	or	you	have	been	struggling	with	 infertility	 for	several
years,	 all	women	 trying	 to	conceive	can	benefit	 from	 the	basic	 steps	 that	have
been	 shown	 to	 improve	 egg	 quality	 and	 fertility.	 To	 increase	 your	 chance	 of
conceiving	and	reduce	the	risk	of	miscarriage:

•	Start	taking	a	daily	prenatal	multivitamin	as	soon	as	possible,
ideally	at	least	three	months	before	trying	to	conceive.	Doing	so
may	not	only	prevent	serious	birth	defects	but	will	also	protect	your
eggs	and	may	therefore	help	you	conceive	sooner.	A	brand	that
includes	800	mcg	of	folic	acid	rather	than	400	mcg	may	offer
additional	benefit.	If	you	have	a	sensitive	stomach,	try	several
brands	until	you	find	one	that	works	and	take	the	supplement	before
bed.	Good-quality	brands	include	Rainbow	Light	and	New	Chapter
Organics.

•	Consider	adding	a	daily	CoQ10	supplement	to	enhance	energy
production	inside	developing	eggs	and	possibly	prevent
chromosomal	errors.	The	most	effective	form	of	CoQ10	is
ubiquinol,	and	the	basic	dose	is	100	mg,	preferably	taken	in	the
morning	with	food.



•	Reduce	your	exposure	to	the	hormone-disrupting	toxin	BPA	by	only
buying	canned	food	labeled	“BPA-free,”	replacing	plastic	food
storage	containers	with	glass,	and	handling	paper	receipts	as	little	as
possible.

•	Minimize	exposure	to	phthalates	by	avoiding	nail	polish	and
perfume,	and	by	switching	to	fragrance-free	or	phthalate-free	skin-
care,	hair-care,	laundry,	and	cleaning	products,	such	as	those	made
by	The	Honest	Company,	Alterna,	Neutrogena	Naturals,	California
Baby,	and	Seventh	Generation.

•	Further	reduce	your	phthalate	exposure	by	watching	out	for	soft,
flexible	plastic	products	made	of	vinyl	or	PVC.	Replace	these	items
with	safer	alternatives	made	out	of	fabric	instead	of	plastic,	or
specifically	labeled	as	“phthalate-free”	or	“PVC-free.”

•	Reduce	sugar	and	refined	carbohydrates	in	your	diet	and	shift
toward	a	Mediterranean	diet	based	on	fruits,	vegetables,	minimally
processed	grains,	olive	oil,	nuts,	and	lean	protein.

Intermediate	Plan:	Difficulty	Conceiving
If	you	are	having	trouble	getting	pregnant	but	have	not	yet	been	diagnosed	with
any	 specific	 fertility	 problems,	 there	 are	 some	 further	 steps	 that	may	help	you
conceive	 sooner.	 In	 addition	 to	 following	 the	 advice	 listed	 above	 for	 the	basic
plan:

•	Ask	your	doctor	to	test	you	for	vitamin	D	deficiency,	celiac	disease,
and	underactive	thyroid.	These	three	conditions	often	contribute	to
unexplained	infertility	and	are	typically	overlooked	by	fertility
specialists.	They	are	also	easy	to	treat.

•	Consider	taking	a	higher	dose	of	CoQ10	(ubiquinol),	such	as	200
mg,	and	taking	one	or	more	additional	antioxidant	such	as	vitamin	E
(200	IU),	vitamin	C	(500	mg),	or	alpha-lipoic	acid	(in	the	form	of
R-alpha-lipoic	acid,	100	mg	to	600	mg	per	day	on	an	empty
stomach).	Studies	have	shown	that	women	with	unexplained
infertility	often	have	compromised	antioxidant	defenses	in	their



ovarian	follicles	and	that	antioxidant	supplements	can	reduce	the
time	it	takes	them	to	conceive.

Intermediate	Plan:	Polycystic	Ovary	Syndrome	or	Irregular
Ovulation

PCOS	 is	 one	 of	 the	 most	 common	 causes	 of	 infertility.	 Symptoms	 include
weight	 gain,	 acne,	 facial	 hair,	 and	 irregular	menstrual	 cycles	 or	 cycles	 longer
than	 35	 days.	 PCOS	 causes	 infertility	 by	 disturbing	 normal	 ovulation	 and
reducing	egg	quality.	In	addition	to	the	steps	listed	above	for	the	basic	plan,	to
improve	egg	quality	and	rebalance	hormones:

•	Consider	taking	a	myo-inositol	supplement	for	two	or	three	months
before	trying	to	conceive.	The	typical	recommended	dose	is	4	g	per
day,	divided	into	two	doses:	half	in	the	morning	and	half	at	night.

•	Be	particularly	vigilant	about	minimizing	your	exposure	to	BPA.
Studies	have	found	that	BPA	levels	are	often	significantly	higher	in
women	with	PCOS,	and	BPA	appears	to	contribute	to	the	hormonal
imbalances	that	are	characteristic	of	PCOS.

•	Prevent	spikes	in	blood	sugar	and	insulin	levels	by	strictly	limiting
sugar	and	refined	carbohydrates	in	your	diet.	Insulin	raises
testosterone	levels,	which	is	often	a	major	contributor	to	infertility
in	PCOS.

•	Consider	also	taking	an	alpha-lipoic	acid	supplement	to	control	the
oxidative	stress	that	contributes	to	poor	egg	quality	in	PCOS.	The
dose	shown	to	improve	fertility	in	women	with	PCOS	is	600	mg,
twice	per	day.

Advanced	Plan:	Recurrent	Miscarriage
While	there	are	various	medical	causes	of	recurrent	miscarriage,	including	blood
clotting	and	 immune	disorders,	nearly	half	of	all	 early	miscarriages	are	caused
by	chromosomal	errors	in	the	egg.	By	improving	your	egg	quality,	you	may	be
able	 to	 reduce	 the	chance	of	chromosomal	errors	occurring	and	 thereby	reduce
your	risk	of	miscarriage.	In	addition	to	the	steps	listed	above	for	the	basic	plan:



•	Take	a	daily	CoQ10	(ubiquinol)	supplement	of	up	to	300	mg	to
enhance	energy	production	in	developing	eggs	and	encourage
correct	chromosome	processing.	You	may	also	want	to	consider
taking	one	or	more	additional	antioxidants	such	as	vitamin	E	(200
IU),	vitamin	C	(500	mg),	or	alpha-lipoic	acid	(in	the	form	of	R-
alpha-lipoic	acid,	100	mg	to	600	mg	per	day	on	an	empty	stomach).

•	Consider	taking	a	myo-inositol	supplement	if	you	have	insulin
resistance,	irregular	ovulation,	or	other	symptoms	of	polycystic
ovarian	syndrome	(4	g	per	day,	divided	in	2	doses).	Insulin
resistance	is	much	more	common	in	women	with	a	history	of
multiple	miscarriages,	and	myo-inositol	may	be	able	to	address	this
problem.

•	Ask	your	doctor	whether	you	need	a	higher	dose	of	folic	acid,	such
as	4000	mcg	per	day.

•	Ask	your	doctor	to	test	you	for	underactive	thyroid,	a	major	cause	of
recurrent	miscarriage.	If	you	are	diagnosed	with	hypothyroidism,
insist	on	proper	treatment	before	trying	to	conceive	again.	Studies
have	found	that	in	women	with	autoimmune	thyroid	disease,
treatment	with	an	added	thyroid	hormone	called	levothyroxin
reduces	the	miscarriage	rate	by	more	than	50%.

•	Ask	your	doctor	to	test	you	for	celiac	disease,	which	dramatically
increases	miscarriage	risk.	If	you	have	celiac	disease,	closely	follow
a	gluten-free	diet	to	prevent	the	immune	reactions	and	vitamin
deficiencies	that	increase	the	chance	of	losing	a	pregnancy.

•	To	further	prevent	the	chromosomal	errors	that	cause	many
miscarriages,	consider	taking	DHEA	if	you	are	trying	to	conceive
through	IVF	and	have	diminished	ovarian	reserve.

•	Make	sure	your	male	partner	is	also	taking	a	daily	multivitamin	and
has	a	diet	rich	in	antioxidants,	particularly	if	he	is	over	the	age	of
40.	Also	ask	your	partner	to	strictly	limit	his	alcohol	consumption.

Advanced	Plan:	Trying	to	Conceive	Through	IVF	with



Diminished	Ovarian	Reserve:
If	 you	 have	 been	 diagnosed	 with	 diminished	 ovarian	 reserve	 or	 age-related
infertility,	 you	 have	 the	most	 to	 gain	 from	 an	 aggressive	 plan	 to	 improve	 egg
quality.	In	addition	to	the	steps	listed	above	for	the	basic	plan:

•	You	may	benefit	from	a	higher-dose	of	CoQ10	(ubiquinol),	such	as
300	mg.	You	may	also	want	to	take	one	or	more	additional
antioxidants	in	the	form	of	vitamin	E	(200	IU),	vitamin	C	(500	mg)
or	alpha-lipoic	acid	(as	R-alpha-lipoic	acid,	100	mg	to	600	mg	per
day	on	an	empty	stomach)	for	three	months	before	your	next	IVF
cycle.

•	To	increase	your	egg	numbers	and	prevent	chromosomal	errors	in
eggs,	consider	also	taking	a	DHEA	supplement	for	three	months
before	your	next	IVF	cycle.	The	formulation	of	DHEA	is
particularly	important	because	if	not	formulated	correctly,	it	will	not
be	absorbed.	Look	for	a	brand	that	is	pharmaceutical	grade,
micronized,	and	potency	guaranteed,	such	as	Fertinatal.	The	typical
dose	is	25	mg,	three	times	per	day.

•	To	further	boost	egg	quality,	consider	taking	a	melatonin
supplement	at	the	start	of	your	next	IVF	cycle,	when	you	begin
injectable	medications.	The	typical	dose	is	a	3	mg	tablet	shortly
before	bed.	If	side	effects	bother	you,	take	a	smaller	dose.

•	Ask	your	doctor	to	test	you	for	underactive	thyroid,	a	common
cause	of	diminished	ovarian	reserve	in	younger	women.

•	Carefully	limit	sugar	and	refined	carbohydrates	in	your	diet	and
maximize	vitamins	and	antioxidants.

•	Make	sure	your	male	partner	is	also	taking	a	daily	multivitamin	and
has	a	diet	rich	in	antioxidants.

	

Author’s	Note



Egg	quality	has	such	profound	implications	for	fertility	and	miscarriage	risk	that
all	 women	 who	 are	 trying	 to	 conceive	 deserve	 to	 know	 what	 they	 can	 do	 to
protect	 their	own	egg	quality.	 If	you	found	this	book	useful	please	help	spread
the	word	to	other	women	who	are	struggling	with	infertility.
My	 hope	 is	 that	 the	 information	 provided	 in	 this	 book	 will	 allow	 others	 to

overcome	fertility	challenges	caused	by	poor	egg	quality	and	finally	realize	their
dream	of	having	a	healthy	baby.	In	short,	I	hope	that	others	can	be	as	fortunate
as	I	have	been.

	

Notes
Scientific	publications	are	available	from	the	National	Institutes	of	Health	database	at

www.ncbi.nlm.nih.gov/pubmed
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