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LIFE	COURSE	PROCESSES	

IN	EPIDEMIOLOGY
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Life	course	epidemiology	models

o Cumulative	effects

o Critical	or	Sensitive	
Period	effects

o Pathway	effects

Source:	Figure	modified	from	Kuh	D,	Ben-Shlomo	Y	,	Lynch	J,	Hallqvist	J.	Life	course	epidemiology.	J	Epidemiol	Comm	Health	2003;57:778-783.	
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LIFE	COURSE	PROCESSES	OF	
STATUS	ATTAINMENT

4



Socio-economic	position	over	the	life	course

DeathBirth

Parents’ socio-
economic position

Offspring’s 
education

Income
Social Class
Social Status

5



Intergenerational	mobility
• 1967:	Blau and	Duncan.	The	American	
Occupational	Structure
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Father’s	
occupation

Son’s	
education

Son’s	
occupation

Policies	to	equalize
educational	opportunity
E.g.	Quebec’s	universal	educational	daycare	program
Meeting	Early	Childhood	Needs

For	more	information:	http://fw.to/SL3EEZC



Mental	health	inequalities	
across	the	life	course

7



Lorant, V., Deliege, D., Eaton, W., Robert, A., Philippot, P. and Ansseau, M. (2003)  Socioeconomic Inequalities in Depression A Meta-Analysis.  Am. J. 
Epidemiol. 157 (2)98-112.

Adult	SEP	and	Depression
OR=1.81
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Early	SEP	and	adult	mental	health?		

DeathBirthConception	

Psychological 
morbidityAdult SEPFamily 

background

Power	et	al.	2004.	Soc.	Sci and	Med.	
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Socioeconomic	pathways	to	
depressive	symptoms	in	adulthood:	

Evidence	from	the	NLSY79

Amélie	Quesnel-Vallée
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Florida	State	University

2012.	Social	Science	&	Medicine 74(5):734-43
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Model:	Major	depressive	episode

DeathBirthConception	

Parents’ education
Major 
depressive 
episode

R’s socio-
economic  
position

R’s education
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Parents’	education	
and	the	risk	of	major	depression	
in	early	adulthood	in	Canada

Alison	L.	Park	
Institut	national	de	santé	publique	du	Québec

Rebecca	Fuhrer
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§ To	estimate	the	relationship	between	mother’s	
and	father’s	education	and	major	depressive	
episode	(MDE)	of	their	adult	child

§ Estimate	mediating	effects	of	other	risk	factors

Parents’	
education	

Potential	mediators:
•Adverse	Childhood	

Experiences
•Adult	SEP

•Psychosocial	functioning
•Physical	health

Major	
Depressive	
Episode
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Data	and	Sample

§ Survey:	National	Population	Health	Survey	(NPHS),	
Statistics	Canada
§ Cycles	1-7:	Biennial	1994/95	to	2006/07

§ Study	population:
§ 12	to	24	years-old and	living	with	parent(s)	in	1994/95
§ Baseline	MDE:	reported	at	least	once	between	1994/95-2002/03
§ ACEs:	reported in	1994/95,	2000/01	or	2006/07
§ Follow-up	MDE:	reported	in	2004/05	or	2006/07
§ Marital	status,	education,	student	status,	income	adequacy,	
employment		status,	chronic	stress,	mastery,	and	number	of	
chronic	conditions:	reported	in	2000/01	or	2002/03	

§ Total	n=1267
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Design

§ Structure	of	longitudinal	design
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Variables	

§ Early-life	SEP	(mother’s	and	father’s	education)
§ ≥	high	school	(ref.),	<	high	school,	or	missing

§ Potential	mediators:	
§ Early-life:	ACEs	(Childhood	and	Adult	Stress	Index)	
§ Adult:	SEP	(education,	student	status,	income	adequacy,	
employment	status),	psychosocial	functioning	(General	Chronic	
Stress	Index and	Mastery	Scale),	physical	health	(number	of	
chronic	conditions)

§ Control	variables:
§ Baseline	MDE	(met	criteria	for	MDE	in	any	of	the	first	5	waves,	or	
diagnosed	by	a	healthcare	professional)

§ Sex,	age,	race,	marital	status
§ Parental	history	of	depression	(results	not	shown)	
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*controlling	for	sex,	age,	ethnicity,	marital	status,	prior	MDE

OR	=	2.08	
(95%	CI:	1.35,	3.18)Mother’s	

education	less	
than	high	
school	

Major	
Depressive	
Episode
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Model	1	estimates:
<	HS:	OR	=	2.08	(1.35,	3.18)

*controlling	for	sex,	age,	race,	marital	status,	prior	MDE

OR	=	2.04
(95%	CI:	1.30,	3.20)Mother’s	

education	less	
than	high	
school	

Major	
Depressive	
Episode

ACEs
parental	divorce,	parental	long-term	

unemployment,	hospitalization	for	2	or	
more	weeks,	parental	substance	abuse,	

physical	abuse,	a	traumatic	event,	or	being	
sent	away	from	home
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*controlling	for	sex,	age,	race,	marital	status,	prior	MDE

Model	1	estimates:
<	HS:	OR	=	2.08	(1.35,	3.18)

OR	=	2.08
(95%	CI:	1.32,	3.27)Mother’s	

education	less	
than	high	
school	

Major	
Depressive	
Episode

Respondent’s	socioeconomic	
position	in	adulthood
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*controlling	for	sex,	age,	race,	marital	status,	prior	MDE

OR	=	2.05	
(95%	CI:	1.34,	3.14)

Model	1	estimates:
<	HS:	OR	=	2.08	(1.35,	3.18)

Mother’s	
education	less	
than	high	
school	

Major	
Depressive	
Episode

Number	of	chronic	conditions

20



*controlling	for	sex,	age,	race,	marital	status,	prior	MDE

OR	=	1.95	(95%	CI:	1.26,	3.01)

Model	1	estimates:
<	HS:	OR	=	2.08	(1.35,	3.18)

OR	=	1.95
(95%	CI:	1.26,	3.01)Mother’s	

education	less	
than	high	
school	

Major	
Depressive	
Episode

Chronic	stress	and	mastery
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What	can	we	learn	from	
US-Canada	comparison	?

• Effect	of	both	parents’	
education

• No	direct	effect	of	parents’	
education	with	mediators

• Rs	14-21	years	old	in	1979
• Outcome:	

– depressive	symptoms

• Measured	at	40+	years

• Effect	of	mother’s	less	than	
high	school	education

• Direct	effect	of	mother’s	
education	persists

• Rs	12-24	years	old	in	1994/5
• Outcome:	

– Major	Depressive	Episode

• Measured	at	24-36	years



Differences in	the	modeling?
Different national	processes?
Age,	period,	or	cohort effects?	



Extending the	relevance	of	
longitudinal	surveys

• LSIC,	NLSY,	NPHS,	SLID,	YITS
• Income tax data	

– Household and	individual
– Sources	of	income:	employment,	investments
– Government transfers

• Cash:	employment insurance,	social	insurance,	(pension)
• Tax credit:	disability
• Child	credit benefit

• Possibility of	linking to	cancer	registry,	as	well as	
prospective	mortality records



National	Population	Health	Survey	(NPHS)
§ Linkage:	98%	linked	with	T1FF
§ Biennial	1994/95	to	2010/11
§ Study	population:

§ 17,276	non-institutionalised,	nationally representative 12	years and	
over

§ 69.7%	retention at	final	survey wave
§ Content

§ In-depth self-reported health (physical,	mental),	access to	health care,	
emphasis on	validated indexes	

§ Data	dictionnary until 2006/7	available at	www.statcan.gc.ca/imdb-
bmdi/document/3225_D11_T9_V3-eng.pdf.	
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Facilitating	NPHS	data	management

§ Data	quirk:	the	markers	for	survey	years	in	the	question	names	
are	
§ In	the	middle	of	the	variable	name	(not	as	stubs)
§ Take	the	values	“4”	for	1994/95,	“6”	for	1996/97,	and	so	on,	until	

2000/01:	“0”,	2002/03:	“2”,	BUT	thereafter,	as	the	next	round	
(2004/05)	would	be	redundant	with	1994,	there	is	a	switch	to	alpha	
years	with	letters	“A”	for	2004/05	and	so	on.

§ With funding from the	SSHRC	Population	and	Life	Course	
Cluster	and	support	from the	CRDCN,	we developed a	SAS	
macro	to	rename the	data	in	a	format	suitable for	longitudinal	
data	analysis.	This	package	is available on	the	CRDCN	website
[link].	You	can ask your RDC	analyst to	download it in	your
account.	



Thank you!
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Depressive	symptoms	over	the	life	course:
A	trajectory

DeathBirthConception	
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Household	income	over	the	life	course:
Also	a	trajectory

DeathBirthConception	

Parents’ education R’s education
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Income
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National	Longitudinal	Survey	of	Youth	1979

Origins

Education

Early mental 
health Depressive 

symptoms

1986 to 19911979 to 19851957-61 to 1978

P3P2P1

Period

Household 
Income

Household Income
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26 – 3120 – 25Birth – 19
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Mean	log	of	household	income,	P2	- P4



Center	for	Epidemiologic	Studies	– Depression
by	gender



Methods

• Structural	Equation	Modeling	(SEM)
• Latent	Growth	Curves	(LGC)	
• Level	1





Methods

• Structural	Equation	Modeling	(SEM)
• Latent	Growth	Curves	(LGC)	
• Level	1

• Level	2





Analytic	model

Potential	mediators:
•Adult	SEP	(education	
and	income)



Concurrent	Income



Results
• Depressive	symptoms	over	time:	A	trajectory?

DeathBirthConception	

a=3.840***
b= -0.303***



Results:	Parents’	education

Mother’s	
education	

Depressive	
symptoms

Father’s	
education	

-0.070***

-0.048***



Results:	Respondent’s	education

Mother’s	
education	

Depressive	
symptoms

Father’s	
education	

0.235***

0.175***

Respondents’	
education

- 0.275***



Results:	Respondent’s	income

Mother’s	
education	

Depressive	
symptoms

Father’s	
education	

0.235***

0.174***

Respondents’	
education

- 0.088***

Respondents’	
income

0.010***

0.007***

-2.016***

-0.097***



Discussion:	Effects	of	parents’	
education	on	adult	mental	health

• Parents’	education	had	an	inverse	relationship	with	
respondents’	depressive	symptoms	in	adulthood

• This	relationship	was	fully	explained	by	respondents’	
education

• In	turn,	the	effect	of	respondent’s	education	was	also	
largely	mediated	by	their	household	income

• Adult	depressive	symptoms	are	the	outcome	of	life	
course	pathways	of	social	attainment	rooted	in	
parents’	education



Robust	effect	of	mother’s	education

• Few	studies	distinguish	between	mother’s	and	father’s	
education

• Those	that	do	typically	find	mother’s	education	to	have	
a	stronger	effect

• However,	that	effect	tends	to	wane	with	mediating	SEP
– Different	cohorts
– Older	respondents
– Less	than	high	school	may	be	a	more	stringent	measure	of	
deprivation

• Suggestion	from	animal	models	that	maternal	behavior	
may	affect	offspring’s	reactivity	to	stress
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Stress	during	childhood

• Sonia	Lupien:	Stress	is	caused	by
– NOVELTY
– UNPREDICTABILITY
– THREAT	TO	THE	EGO
– SENSE	OF	CONTROL

45
Source:	http://www.humanstress.ca/stress/understand-your-stress/sources-of-stress.html



What’s	in	a	high	school	degree?
• Parents	with	higher	levels	of	education

– Less	likely	to	use	harsh	and/or	erratic	discipline	
– More	likely	to	:

• Show	greater	warmth	and	emotional	supportiveness
• Provide	cognitively	stimulating	learning	environments		and	
engage	in	educational	behaviours

• Adopt	teaching	strategies	that	promote	skill	and	foster	
interest	and	motivation

• A	parent	with	less	than	high	school	education	is	
more	likely	
– to	be	in	a	precarious	socioeconomic	position:	job	loss,	
frequent	moves

46
Source:	www.learningbenefits.net/Publications/ResReps/ResRep19.pdf 



Longitudinal	International	Study	of	Adults

• Biennial household panel	survey,	began in	2012
• Sample:	18,000	households,	approx.	32,000	individuals
15	years and	over	(+	future	children)
– ~3,400	respondents self-assessed as	retired in	2012

• Linked at	the	outset with
– Historical tax records	since 1982	(92%	of	in-scope	
respondents linked)

– Pension	files
– Immigration	files	

• Also a	subsample of	PIACC	respondents in	wave 1	(15-
65	yrs old)	–>	thorough	OECD	literacy	assessment



Sample

• 40	to	64	yrs old in	2012
• With a	past record	of	employment income
• Income trajectories and	government transfers
from tax records	1993-2011



Lexis	diagram
2014 outcome
2013
2012
2011
2010
2009
2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993

20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66

Income	tax	records

Survey	data	collection
Survey	data	collection



Household income trajectories 1993-2011

• Latent	class	
analysis with
Mplus

• Best	fitting
model:	four	
latent	classes	
stratified by	sex 0

0,1
0,2
0,3
0,4
0,5
0,6

%

Women Men



0 0,1 0,2 0,3 0,4 0,5

No	government	transfers

Employment	insurance	only

Employment	insurance	and	disability

Disability	only

Employment	insurance	and	social	assistance

Social	assistance;	Social	assistance	and	disability

Employment	insurance,	social	assistance	and	disability Women Men

Government transfers 1993-2011

*

*

*

*

*


