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GENERAL	ISSUES	OF	
MEASUREMENT



Methods	of	Measurement
• Self-report
– Reliability?	e.g.	retrospective	reports,	doctor	diagnosis

• Proxy	report
– Availability?
– Reliability?

• Direct	assessment	via	clinical	exam	and/or	biomarkers
– Expense	/	Convenience
– Selection	bias!

• Administrative	or	medical	records
– Availability
– Selection	bias!



Measurement	Considerations
• Periodicity	
• Mode	of	questionnaire	administration
• Instrument	and	item	selection
• Formulation	of	questions
• Question	ordering
• Visual	aids
• The	role	of	context



HOW	DO	YOU	ASSESS	HOW	
“GOOD”	A	MEASUREMENT	IS?



Sensitivity	and	Specificity
• Sensitivity:	Pr(Test	Positive	|	Condition)
– Probability	of	a	true	positive
– 1	- sensitivity	=	probability	of	a	false	negative

• Specificity:	Pr(Test	Negative|	No	Condition)
– Probability	of	a	true	negative
– 1	- specificity	=	probability	of	a	false	positive



Validity	and	Reliability
• Validity:	the	ability	of	a	measurement	to	
distinguish	between	who	has	the	condition	
and	who	doesn’t

• Reliability:	the	extent	to	which	a	
measurement	is	replicated	if	repeated
– E.g.,	inter-rater
– E.g.,	test-retest



Information	Bias
• E.g.,	Nondifferential misclassification:	the	
degree	of	misclassification	of	exposure	is	
independent	of	outcome	(or	vice	versa)

• E.g.,	Differential	misclassification:	the	degree	
of	misclassification	differs	between	the	groups	
being	compared



THE	ROLE	OF	CONTEXT:	
THE	EXAMPLES	OF	LATE-LIFE	DISABILITY	
AND	FUNCTIONAL	STATUS





The	Nagi Model



“Without	special	help	or	equipment,	how	much	
difficulty	do	you	have	with…?”
– Dressing
– Bathing
– Toileting
– Getting	around	inside	the	home
– Getting	in	and	out	of	bed
– Eating
– Managing	money
– Shopping
– Preparing	a	hot	meal
– Managing	medications
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Alternative	or	additional	lead-ins:
“Because	of	a	health	problem,	do	you	have	
difficulty	with…?”
“Because	of	a	health	or	memory	problem,	do	
you	have	difficulty	with..?”
“Do	you	have	any	difficulty	in	doing	the	
following	activities?”
“Exclude	any	difficulties	that	you	expect	to	last	
less	than	three	months.”



Alternative	response	options:
• Yes,	No,	Can’t	Do,	Doesn’t	Do
• Perform	task:	independently,	with	assistance,	
did	not	for	health	reasons,	did	not	perform	for	
non	health	reasons



Freedman	et	al,	2004,	
Demography
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Severity	of	late-life	disability?	
Unmet	needs	for	care?

• Among	those	who	report	receiving	help	with	
an	ADL	or	IADL:	
– “Does	anyone	ever help	you	with	X,	Y,	Z	activity?”

• Reporting	an	ADL	or	IADL	with	help	received	is	
assumed	to	indicate	more	severe	difficulty	
(dependency)	– those	without	help	assumed	
to	have	less	severe	difficulty
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Physical	functioning	measures
• Self-report
– Nagi index
– Physical	Functioning	Subscale	(PF-10)	of	the	Short	
Form	36	Health	Survey	(SF-36)

– Late-Life	Disability	Instrument

• Objective	performance	tests
– Gait	speed
– Stair	climb
– Chair	stand	



Common	physical	functioning	items
- “Because	of	a	health	problem,	do	you	have	
difficulty	with…”
- Walking	one	block,	several	blocks
- Sitting	for	2	hours
- Getting	up	from	a	chair
- Climbing	one	flight	of	stairs,	several	flights	of	stairs
- Stooping,	kneeling,	crouching
- Extending	the	arms	above	the	head
- Pushing/pulling	large	objects
- Carry	a	10-lb	weight
- Picking	up	a	dime



Crimmins &	Beltrán-Sánchez,	2011,	JGSS

Cai &	Lubitz,	2007



The	NHATS	alternative
• Distinguishes	between	capacity,	function,	and	impacts	
on	participation

• Attention	to	a	wide	range	of	accommodations	(e.g.	
built	environment,	caregiving)
– Tailored	to	the	assistive	equipment	used	by	the	
respondent

• Incorporates	multiple	domains	of	function:	social,	
sensory,	cognitive,	psychological

• Asks	about	impact	on	participation	in	activities	that	are	
meaningful	to	respondent

• Allows	for	identifying	unmet	need	for	care



Willink et	
al.	2019
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Proxy	Informants	and	
Measurement	Issues



General	Parameters	for	Proxy	
Informants

• Respondents	can	designate	a	proxy	from	the	
beginning	due	to	physical/cognitive	impairment	
or	not	wanting	to	respond
– Conducted	with	someone	familiar	with	the	financial,	
health,	and	family	situation	of	the	sampled	individual

– In	some	studies,	thresholds	for	‘don’t	know’	responses	
or	cognitive	tests	are	set	for		interviewers	can	ask	to	
switch	to	a	proxy	mid-stream



Magaziner
et	al.	AJE.	
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OF	AGING
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