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PRESENTATION	DU	SUJET	
THE	SCIENTIFIC	CONTEXT	OF	THE	PROJECT	
Mood	disorders	are	very	common	during	the	perinatal	period,	with	major	depression	rates	estimated	at	12.4%	and	up	to	
25.0%	for	anxiety	 [1].	Antenatal	mood	disorders	are	associated	with	obstetric	 risks	 (e.g.	preterm	birth,	 low	birth	weight,	
intrauterine	growth	restriction)	and	short-term	neonatal	effects	[2],	but	equally	a	broad	range	of	offspring	outcomes	such	
as	developmental	difficulties,	emotional	and	behavioral	problems,	and	reduced	cognitive	performance	[3].	Antidepressant	
or	anxiolytic	medications	are	therefore	often	considered	necessary	after	weighing	the	known	risks	and	benefits.	In	France,	
between	2.6%	and	3%	of	pregnant	women	receive	psychotropic	drugs	(SSRIs	and	SNRIs,	benzodiazepines)	for	their	mood	
disorder,	of	whom	more	than	50%	start	treatment	during	pregnancy	[4,5].	However,	large	numbers	of	women	stop	taking	
medications	when	 they	discover	 they	are	pregnant,	 sometimes	abruptly,	because	 they	are	worried	about	harms	 to	 their	
baby.	
	
Psychotropic	medications	are	able	 to	pass	 the	placental	barrier	 and	may	potentially	 influence	 fetal	development.	 This	 is	
especially	 relevant	 during	 fetal	 life	when	 the	 brain	 is	 vulnerable	 and	 various	 aspects	 of	 development	may	 be	 impacted	
depending	 on	 timing	 of	 exposure	 during	 gestation	 [6].	 Among	 newborns,	 prenatal	 psychotropic	 use	 (PPU)	 has	 been	
reported	to	increase	risks	for	preterm	and	small	for	gestational	age	births,	respiratory	distress	and	certain	congenital	heart	
malformations	[2].	Equally,	PPU	is	associated	with	adverse	short-term	symptoms,	 including	autonomic	and	motor	activity	
and	 sleep	 [2,7].	 While	 there	 is	 a	 substantial	 body	 of	 literature	 investigating	 effects	 on	 neonatal	 outcomes,	 studies	 of	
developmental	 outcomes	 later	 in	 childhood	 are	 limited.	 These	 studies	 generally	 report	 no	 or	 only	 small	 associations	
between	early	life	psychotropic	exposure	and	later	language	or	cognitive	problems	[8],	but	the	consequences	on	children's	
behavioral	and	emotional	development	remain	as	yet	insufficiently	understood	[9].	Recently,	prenatal	exposure	(including	
the	preconception	period)	to	certain	classes	of	SSRIs	has	been	linked	to	autism	spectrum	disorder	and	ADHD	[10],	increased	
risk	for	internalizing	problems	[11]	and	reduced	social	behavior	in	early	and	middle	childhood	[6,8].	
	
Further	 complicating	 our	 understanding	 of	 the	mechanisms	 at	 play	 is	 the	 complex	 relationship	 between	 an	 unfavorable	
socioeconomic	 status	 (SES),	 mothers’	 prenatal	 mood	 or	 anxiety	 and	 psychotropic	 use	 and	 child	 outcomes.	 It	 is	 well	
established	that	disadvantaged	SES	(low	level	of	education,	unemployment,	low	income)	is	associated	with	increased	levels	
of	child	developmental	problems	[12].	Women	at	the	 lower	end	of	the	socioeconomic	spectrum	and	with	migrant	status	
are	also	at	increased	risk	for	prenatal	anxiety	and	depression	[1].	Some	studies	have	reported	that	disadvantaged	women	
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with	a	diagnosis	of	prenatal	mood	and	anxiety	problems	were	less	likely	to	see	a	psychiatrist	or	specialist,	and	they	were	
less	likely	to	be	medicinally	treated	than	women	in	the	highest	income	quintile	[13].	Others,	however	indicated	that	they	
are	more	 likely	 to	use	one	or	more	psychotropic	medication	 to	manage	mental	 illness	during	pregnancy	 than	women	of	
higher	 income	 [14].	 Thus,	 the	 finding	 that	 antidepressant	 use	 during	 pregnancy	 increases	 the	 risk	 of	 adverse	 offspring	
outcomes	may	actually	be	due	to	a	relationship	between	social	inequalities	and	adverse	offspring	outcomes.	
	
Despite	 the	 high	 prevalence	 of	 depression	 and	 anxiety	 disorders	 in	 pregnant	 women,	 the	 impact	 of	 PPU	 on	 children’s	
development,	 relative	 to	 untreated	 prenatal	 mood	 disorders	 is	 still	 insufficiently	 understood.	 In	 most	 epidemiological	
studies	examining	PPU	the	primary	concern	is	confounding	by	indication	[8].	This	arises	from	the	fact	that	individuals	who	
are	prescribed	or	who	take	a	given	medication	may	be	 inherently	different	 from	those	who	are	not	treated.	One	way	to	
counter	this	is	to	include	a	contrast	group	of	children	exposed	to	depressive	symptoms	or	anxiety,	but	whose	mothers	did	
not	use	psychotropic	medication.	Second,	maternal	mental	health	is	often	evaluated	using	self-completed	questionnaires,	
which	leads	to	information	bias.	Third,	the	low	consideration	of	environmental	risk	factors	such	as	the	severity	of	mental	
health	problems,	co-prescriptions,	prenatal	smoking	or	alcohol	use,	prior	history	of	depression	and	postnatal	mental	health	
and	 in	 particular	 socio-economic	 status,	 does	 not	 allow	 for	 the	 control	 of	 important	 confounders	 that	 might	 carry	
independent	negative	effects	on	children’s	development.		
	
RESEARCH	OBJECTIVES		
Studying	 the	complex	 relationships	between	maternal	mood	and	anxiety	disorders	and	 the	consumption	of	psychotropic	
substances	 during	 pregnancy	 with	 respect	 to	 the	 emotional	 reactivity	 of	 new-borns	 and	 their	 subsequent	 emotional,	
behavioral	and	cognitive	development	provides	a	better	understanding	of	potential	long-term	vulnerability.	Given	the	high	
prevalence	of	mood	and	anxiety	disorders	in	women	of	childbearing	age,	promotion	of	optimal	treatment	during	pregnancy	
is	of	major	public	health	importance.		
	
The	 first	 objective	 of	 this	 project	 is	 to	 examine	 the	 associations	 between	mother’s	 prenatal	 psychotropic	 drug	 use	 and	
children’s	adverse	outcomes.	The	main	child	outcomes	of	 interest	are	developmentally	appropriate	 indices	of	emotional,	
behavioral	and	cognitive	development	(temperament,	autistic	symptoms,	emotional	difficulties,	symptoms	of	hyperactivity	
and	 inattention,	 difficulties	 in	 language	 acquisition	 and	 general	 cognitive	 competence).	 The	 second	 objective	 is	 to	
characterize	social	 inequalities	 in	prenatal	psychotropic	use	and	assess	in	which	extent	they	contribute	to	the	association	
between	antenatal	maternal	mood,	psychotropic	use	and	children’s	development.	
	
DATA	SOURCES	
This	project	will	 rely	on	data	 from	 the	ELFE	 cohort	 (French	 Longitudinal	 Study	 since	 childhood)[15].This	multidisciplinary	
cohort	 aims	 to	 describe	 children's	 health	 as	well	 as	 their	 social	 and	 academic	 development	 up	 to	 the	 age	 of	 20	 and	 is	
nationally	 representative.	 The	 ELFE	 cohort	 recruited	 18,321	 children	 born	 in	 France	 in	 2011	 in	 349	 maternity	 wards.	
Information	on	psychological	status	and	access	to	mental	health	care	during	pregnancy	was	collected	by	midwives	during	a	
face-to-face	interview	with	the	mothers	 in	the	maternity	ward.	Follow-up	data	is	now	available	for	11	935	children	being	
3.5	years	of	age.	
Maternal	anxiety	and	depression	will	be	measured	as	follows:	(i)	questionnaire	data	on	persistent	psychological	difficulties	
during	pregnancy	(maternity),	maternal	depression	at	2	months	(EPDS)	and	at	12	months	(SF12);	Psychotropic	drug	use	will	
be	assessed	through:	(i)	Self-reported	psychotropic	drug	use	during	pregnancy;	(ii)	Information	from	the	Système	National	
d’Information	Inter-régimes	de	l’Assurance	Maladie	(SNIIRAM)	(national	health	insurance	database).	The	SNIIRAM	database	
consists	of	the	anonymous	and	exhaustive	recording	of	all	reimbursements	of	patients’	health	expenditure,	including	drugs.	
Linkage	of	 the	ELFE	cohort	with	participants’	SNIIRAM	data	 is	currently	ongoing	and	should	be	completed	by	the	second	
trimester	of	2019.	Psychotropic	drug	use	will	be	defined	as	at	least	one	reimbursement	during	pregnancy	according	to	the	
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period	of	use	(including	the	pre-conception	period,	i.e.	the	90-day	period	preceding	the	estimated	date	of	conception,	and	
each	pregnancy	trimester).	The	detailed	coding	of	the	delivered	drugs	allows	a	precise	view	of	the	methods	of	care	and	the	
type	of	psychotropic	prescribed	to	the	mother.	
Infant	and	Child	developmental	outcomes	are	assessed	at	different	moments:	Temperament	(at	12	months),	early	autistic	
symptoms	(M-CHAT	at	2y),	cognitive	and	psychomotor	development	(CDI	at	2y	and	3.5y),	behavior	(including	symptoms	of	
hyperactivity/	inattention,	SDQ	from	3.5y).		
Socioeconomic	 status:	 SES,	 as	 reflected	 by	maternal	 educational	 level,	 employment	 during	 pregnancy,	 household	 gross	
yearly	income	and	financial	difficulties	as	well	as	migrant	status	will	be	studied	as	a	predictor	or	potentially	mediating	factor	
of	antenatal	maternal	mood,	psychotropic	use	and	children’s	development.	
	
METHODS		
To	 test	 the	 hypotheses	 of	 the	 MAMMADO	 project,	 we	 will	 assign	 children	 to	 one	 of	 three	 groups:	 (i)	 children	 whose	
mothers	 reported	psychotropic	 use	during	pregnancy	 (‘exposure’);	 (ii)	 children	whose	mothers	 reported	having	prenatal	
distress	 but	no	psychotropic	 use	during	pregnancy	 (‘untreated	exposure’);	 and	 (iii)	 children	whose	mothers	 reported	no	
prenatal	depression	or	anxiety	and	no	psychotropic	use	during	pregnancy	(‘unexposed’).	To	 investigate	the	effects	of	the	
exposures	of	interest	on	child	outcomes,	we	will	first	report	unadjusted	absolute	risks	and	absolute	risk	differences.	We	will	
then	 calculate	 relative	 risks	 using	 conventional	 multivariable-adjusted	 regression	 methods.	 Additionally,	 a	 number	 of	
alternative	statistical	approaches	will	be	used	to	strengthen	causal	inference	and	provide	results	that	are	more	consistent	
with	experimental	evidence,	 including	 (i)	Propensity	 scoring;	and	 (ii)	Negative	control	exposures	 to	account	 for	potential	
confounding.		
Social	 inequalities	 in	prenatal	psychotropic	use	will	be	 studied	by	univariate	descriptive	analysis	and	multivariate	 logistic	
regressions.	The	contribution	of	both	prental	and	postnal	social	inequalities	in	the	association	between	antidepressant	use	
during	pregnancy	and	adverse	offspring	outcomes	willl	be	tested	simultaneously	in	an	analysis	of	causal	pathways	within	a	
Structural	Equation	Modeling	framework.		
	
STATISTICAL	POWER/NUMBER	OF	SUBJECTS		
Participating	mothers	and	children	in	the	ELFE	cohort	were	recruited	immediately	after	the	child’s	birth	in	maternity	wards	
(18,312	children	born	to	18,042	mothers)	and	have	been	followed	up	since	then.	At	the	5,5-year	data	wave,	11	162	parents	
completed	the	questionnaire	through	phone	interview	and	web	game	questionnaire	for	the	child.	Preliminary	results	from	
the	 ELFE	 cohort	 indicate	 that	 2264	 (12.6%)	mothers	 report	 severe	 prenatal	 psychological	 distress	 during	 pregnancy.	 Of	
those,	641	(28.3%)	reported	a	visit	with	a	mental	health	specialist	for	these	difficulties	and	265	(11.7%)	PPU.	In	order	to	test	
associations	between	prenatal	psychotropic	drug	use	and	children’s	behavioural	outcomes,	we	will	use	the	SDQ	Total	score	
at	5.5	years	of	age	as	the	primary	outcome.	To	determine	the	required	sample	size	in	each	group	the	“Minimum	Clinically	
Important	 Difference”	 (MCID)	 was	 established	 based	 on	 previously	 published	 studies	 using	 the	 SDQ.	 For	 the	 SDQ	 total	
score,	the	MCID	was	as	a	difference	of	6.92	points	(SD	0.5).	With	a	power	of	80%	(α:	0.05),	the	estimated	sample	size	would	
be	91	participating	children	in	each	group.	

	
PLANNING	
Month	1	–month	6:	Literature	review.	First	contact	with	the	data,	preparation	of	indicators	for	prenatal	psychotropic	use.	
First	developments	of	statistical	analysis.	
Month	6	–month	12:	Finalization	and	submission	of	paper	I.		
Month	13	–month	24:	Analyses	of	socioeconomic	status	and	PPU.	Initial	version	of	paper	II	submitted.	Revision	of	paper	I.	
Month	 25	 –month	 29:	 Revision	 of	 paper	 II.	 Preparation	 of	 the	 drafting	 of	 the	 thesis	 (detailed	 structure,	 additional	
bibliography,	etc.).	
Month	30	–month	33:	Writing	of	thesis	manuscript		
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Month	 31	 –month	 36:	 Examination	 of	 the	 thesis	 by	 the	 defense	 committee	members.	 Preparation	 of	 the	 defense.	 PhD	
defense	
	
TOPICS	OF	2	ARTICLES	
Paper	 I:	 The	 effects	 of	 PPU	 on	 children’s	 development	 compared	 to	 untreated	 maternal	 prenatal	 mood	 disorders	 and	
unexposed	children	
Paper	II:	The	role	of	social	inequalities	in	the	associations	between	maternal	antenatal	mood,	PPU,	and	child	development	
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