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WHAT	METHODOLOGICAL	ISSUES	
OR	CONSIDERATIONS	DID	YOU	
DISCOVER	IN	THE	READINGS	FOR	
TODAY?	

Discussion:	



WHAT	ARE	THE	POSSIBLE	
EXPLANATIONS	FOR	AN	INVERSE	
ASSOCIATION	BETWEEN	CANCER	
AND	ALZHEIMER'S	DISEASE?	

Discussion:	



Outline	
•  Basic	consideraJons	for	studying	older	adults	
•  Study	design	in	older	adults	
•  Missing	data	
•  SelecJon	bias	
•  Age,	cohort,	and	period	effects	



BASIC	CONSIDERATIONS	FOR	
STUDYING	OLDER	ADULTS	



HOW	IS	STUDYING	OLDER	ADULTS	
DIFFERENT	FROM	STUDYING	
YOUNGER	POPULATIONS?	

Discussion:	



Key	Differences	
•  MulJmorbidity	
•  Signs	and	symptoms	are	common	
•  Clinical	manifestaJons	may	be	different	
•  Difficulty	of	informaJon	acquisiJon	
•  Differences	of	physiology	
•  Vulnerability	to	environmental	challenges	
•  Shorter	potenJal	follow-up	Jmes	

The	Epidemiology	of	Aging.	Dordrecht,	Springer	Science+Business	Media	(2012).	
	



Key	Differences,	Cont.	
•  Bodily	system	dysfuncJon	
•  Altered	usual	medical	care	pracJces	
•  Fewer	prevenJon	intervenJons	
•  Different	clinical	outcomes	
•  Range	of	“Oldness”	
•  Residences	
•  Burden	of	study	protocols	

The	Epidemiology	of	Aging.	Dordrecht,	Springer	Science+Business	Media	(2012).	
	



WHY	STUDY	OLDER	ADULTS?	
Discussion:	



A	Note	About	Consent	Issues	
•  CogniJve	impairment	
– SomeJmes	a]er	study	start		

•  Reasoning	deficits	
•  Excess	informaJon	
•  Sufficient	informaJon	



STUDY	DESIGN	IN	OLDER	ADULTS	



Finding	the	Elderly	
•  Sources:	
– Medicare	files	
– Census	data	
– Commercial	mailing	
lists	

– PaJent	registries	/	
clinical	records	

•  Impediments:	
– Protected	
environments	

– Diminished	
willingness	

– Social	or	economic	
deterrents	



Principles	of	Recruitment	and	RetenJon	

1.  Achieving	a	representaJve	sample	
2.  PromoJng	parJcipaJon	
3.  Considering	feasibility	
4.  Retaining	parJcipants	

Mody	L,	Miller	DK,	McGloin	JM,	et	al.	Recruitment	and	retenJon	of	older	adults	in	aging	research.	J	Am	Geriatr	Soc.	2008;56(12):2340-48.	



Data	CollecJon	
•  Primary	Issues:	
– Declining	cogniJve	abiliJes	/	limited	recall	
– Lack	of	available	proxies	

•  Possible	SoluJons:	
– Use	of	memory	aides	
– Use	of	biomarkers	



On	the	Use	of	Proxies	
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The	Medical	Research	Council	CogniJve	FuncJon	and	Ageing	Study.	Survey	into	health	problems	of	elderly	people:	a	comparison	of	self-report	with	proxy	informaJon.	Int	J	Epidemiol.	
2000;29:684-97.	



Notes	on	Specific	Designs	
•  Case-control	studies:	
– Numerous	variables	on	which	to	match	
– Necessity	for	careful	consideraJon	of	
hypothesized	causal	pathways	

•  Randomized	controlled	trials:	
– Older	adults	o]en	excluded	
– Adherence		
– Risk	of	adverse	events	



MISSING	DATA	



AhriJon	
•  Loss	in	sample	study	related	to	death,	refusal	
to	conJnue,	loss	to	follow	up,	non-response	

•  Possible	bias:	
– Refusal	may	be	associated	with	health	status	
– Death	is	associated	with	health	status	but	may	or	
may	not	be	associated	with	exposures	of	interest	

•  Affects	any	study	with	a	longitudinal	
component		



E.g.,	CogniJve	FuncJon	Study	

Mahhews	FE,	Chalield	M,	Freeman	C,	et	al.	AhriJon	and	bias	in	the	MRC	cogniJve	funcJon	and	ageing	study:	an	epidemiological	invesJgaJon.	BMC	Public	Health.	2004;4:12.	



Strategies	for	Missing	Data	
•  Account	for	it	in	the	design	phase	
•  Minimize	during	follow-up	
•  StaJsJcal	handling	



SELECTION	BIAS	



Consider	the	Claim:	
Although	the	medical	system	may	not	work	
ideally	for	younger	African-Americans,	these	
problems	are	ameliorated	among	the	elderly	



Black	/	White	Crossover	–	Mortality	

Sauher	JM,	Thomas	PA,	Dupre	ME.	Socioeconomic	Status	and	the	Black–White	Mortality	Crossover.	Am	J	Public	Health.	2012;102(8):1566-71.	
	
	



Black	/	White	Crossover	–	CHD	Death	

CorJ	MC,	Guralnik	JM,	Ferrucci	L,	et	al.	Evidence	for	a	black-white	crossover	in	all-cause	and	coronary	heart	disease	mortality	in	an	older	populaJon:	the	North	Carolina	
EPESE.	Am	J	Public	Health.	1999;89(3):308-14.	



IS	THERE	AN	ALTERNATIVE	
EXPLANATION?	

Discussion:	



ExplanaJons	
•  Age	misreporJng	
•  SelecJve	survival	
– The	exposed	(African-Americans)	are	more	likely	
to	die	before	reaching	old	age	

– Ahenuated	associaJons	among	survivors	at	old	
ages	(even	though	effects	are	undiminished)	
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In	General	
•  Risk	factors	o]en	show	smaller	relaJve	effect	
sizes	in	the	elderly	
– SelecJve	survival	
– CompeJng	risks	
– High	disease	prevalence	
– Greater	measurement	error	



AGE,	COHORT,	AND	PERIOD	
EFFECTS	



DefiniJons	

Szklo	M,	Nieto	J.	(2014)	Epidemiology:	beyond	the	basics.	Burlington,	MA:	Jones	and	Bartleh	Learning.	

Age	(years	since	birth)	=	Period	(year)	-	Cohort	(year	of	birth)	



Example	–	Prevalence	of	Disease	Y	
Age	Group	 Prevalence	in	2005	(per	1000)	

30-39	 45	

40-49	 40	

50-59	 36	

60-69	 31	

70-79	 27	

Does	the	prevalence	of	Disease	Y	decrease	with	
age?	

Szklo	M,	Nieto	J.	(2014)	Epidemiology:	beyond	the	basics.	Burlington,	MA:	Jones	and	Bartleh	Learning.	



Prevalence	of	Disease	Y	Over	Time	
Age	Group	 1975	 1985	 1995	 2005	

10-19	 17	 28	

20-29	 14	 23	 35	

30-39	 12	 19	 30	 45	

40-49	 10	 18	 26	 40	

50-59	 15	 22	 36	

60-69	 20	 31	

70-79	 27	

Szklo	M,	Nieto	J.	(2014)	Epidemiology:	beyond	the	basics.	Burlington,	MA:	Jones	and	Bartleh	Learning.	



Shown	Another	Way	

Szklo	M,	Nieto	J.	(2014)	Epidemiology:	beyond	the	basics.	Burlington,	MA:	Jones	and	Bartleh	Learning.	



Yet	Another	Way	

Szklo	M,	Nieto	J.	(2014)	Epidemiology:	beyond	the	basics.	Burlington,	MA:	Jones	and	Bartleh	Learning.	



And	One	Final	Way	

Szklo	M,	Nieto	J.	(2014)	Epidemiology:	beyond	the	basics.	Burlington,	MA:	Jones	and	Bartleh	Learning.	



Example	–	Period	Effect	

Szklo	M,	Nieto	J.	(2014)	Epidemiology:	beyond	the	basics.	Burlington,	MA:	Jones	and	Bartleh	Learning.	



BriJsh	Doctors	Study	
•  n	~	35,000	
•  ProspecJve	cohort	study	1951-2001	
•  Male	BriJsh	doctors	born	1851-1930	

•  Provided	convincing	staJsJcal	proof	of	that	
tobacco	smoking	increases	the	risk	of	lung	
cancer	



Original	Results	

Doll	R,	Hill	AB.	The	mortality	of	doctors	in	relaJon	to	their	smoking	habits.	Br	Med	J.	1954;	1(4877):1451-5.	



WHAT	IS	THE	ROLE	OF	AGE,	
COHORT,	AND	PERIOD	IN	THE	
ASSOCIATION	BETWEEN	SMOKING	
AND	SURVIVAL?	

Discussion:	



Example	–	Cohort	Effects		

Doll	R,	Peto	R,	Boreham	J	et	al.	Mortality	in	relaJon	to	smoking:	50	years’	observaJons	on	male	BriJsh	doctors.	BMJ.	2004;328(7455):1519.	



What	Does	This	Plot	Tell	You?	

hhps://www.cancerresearchuk.org/health-professional/cancer-staJsJcs/staJsJcs-by-cancer-type/lung-cancer/mortality#heading-Two	



How	Does	Aging	Come	Into	Play?	
•  Stay	tuned	for	the	longitudinal	methods	
lecture…	



LECTURE:	MEASUREMENT	
HOMEWORK:	MEASUREMENT	
ASSIGNMENT,	READINGS	
	

Next	Week:	


