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/7 Y = Outcome, Tx = treatment, X = covariates, U = residual (unobs confounders + random error)




nders (e.g.,

BEREICov(Tx,U) — O

&

nders are balance between

® Since treatment is not allocated mr_'qd'o'mly and measurement of covariates (X) is often
incomplete, unobserved confounding cannot be ruled out

®* Cov(Tx,U) # O because patients may have private information about returns to treatment to decide

/ whether or not to choose treatment
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® Treatment effecte _

® Selection effects?

® Both?
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Randomization simplifies interpretation because selection is controlled
Interpretation follows from 3 possible outcome differences

\\g\) TREATMENT VS. SELECTION EFFECTS IN RCT

O

Treatment Effect is...
Harmful Null Protective

No selection Tx outcome worse Treatment = Tx outcome better than

than Control Control Control




\> TREATMENT VS SELECTION EFFECTS IN NON-
RANDOMIZED STUDIES

\l Lack of randomization creates possibility of selection bias
Now there are 9 possible outcomes with multiple interpretations

Treatment Effect is...
Harmful Null Protective

Healthier pts get Tx Treatment > < Treatment > Treatment > Control
Control (depends) Control

No selection Treatment < Control Treatment = Treatment > Control
Control

Sicker pts get Tx Treatment Treatment  Treatment > < Control
< Control < Control (depends)
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IF OUTCOMES BETTER IN TREATMENT GROUP THAN
CONTROL GROUP, WHICH INTERPRETATION IS CORRECT?
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5 possible outcomes with multiple interpretations!!

Treatment Effect is...
Harmful Null Protective

Healthier pts get Tx Treatment > < Treatment > Treatment > Control
Control (depends) Control

No selection Treatment > Control

Sicker pts get Tx Treatment > < Control
(depends)



®* Estimate instrumental variable model
® In an RCT with imperfect compliance, valid instrument is randomization
/ assignment



* How obeaE t
Tx =p - Tx, + (1 -

where Tx; = choose treatment, Tx, = choose not treatment (e.g., control)

/ﬁi’rh perfect compliance, Pr(Tx;) = Pr(Txy) = 1



orrelates

strictly testable)

® Referred to as exclusion re

Other assumptions

® Stable unit treatment value assumption (SUTVA): treatment affects only person treated (no herd ef]f2ec’rs)

/




* Two-stage le 1S pr dicted treatment (ffi) and

run outcome equation s

o ,. =By + By - Tx; ‘ . Xi + Ui
®* Two-stage residual inclusion: add residual to original outcome equation
/ Yl= ﬁo + ﬁl 2 Txi i ﬁz . Xi + ﬁg .Ei +Ul (Terza & Basu 2008 JHE)
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Note: instrument (£;) does not inform treatment selection of always-takers or never-

takers
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‘ Ins’re'-.._ it is called the Local

& o
Average Treatmel

* LATE represents ATE for patien nt status according to their treatment assignment
P dl ‘ Jd g y

® LATE also referred to as complier qvere causal effect (CACE)

Fundamental challenge of LATE: not entirely sure who LATE generalizes to
/ Can’t easily identify marginal patients in analytic cohort




O * Baiocchi, C d for characterizing

compliers

' . . P(X=1|C=complier
® Prevalence ratio for binary covariates = TR )

®* Can compare estimated prevalence ratio to prevalence of binary covariates in overall cohort (see

sections 5.2-5.3 of 2014 paper) 16
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* Confounding

®* Management of complicatic _ ement my differ by setting
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* Outcome

Treatment eq: Home W/H i = g T 1 * - Dif fDist; + U;
® Instrument = differential distance from home to home health and from home to SNF
® DiffDist = (miles from home to nearest HH agency) — (miles from home to nearest SNF])8
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or SNF
tiger & Stock 1997)

* Assumption #2: Instrument s ur ome or residual of outcome equation (not

strictly testable)
* Satisfied if patients don’t choose where to live based on distance to HH and SNF?

® Indirect tests
®* Median split: are patient characteristics balanced based on value of instrument? [

/ * Falsification test: is Z uncorrelated with outcome not relevant to treatment (e.g., admission far from home)?
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READMIT DIFFERENCES FROM WERNER 2019

\ Method Result
Unadjusted 2.0% lower readmit rate if HH

Covariate adjusted 1.6% lower readmit rate if HH

IV results 5.6% higher readmit rate if HH
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WERNER STATEMENT ABOUT INFERENCE

1\0 “When interpreting these results, it is important to understand the

population to whom they apply....the results of instrumental

variable analyses apply to the so-called marginal patients. The
marginal patients in this study are those discharged to home with home
health care solely because of their closer proximity to a home health
agency than to an SNF, conditional on health characteristics. In this
context, these marginal patients may be interpreted as those whose
need for home health vs SNF is borderline and either setting would

be reasonable....” ’



https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2727848#ioi180126r23

Compliers aren’t necessarily identifiable

Tradeoff is that inferencereh anges from ATE to LATE
/ ®* Generalizability changes from entire cohort to compliers



MCICi |ev

Staiger and Stock, |

Terza, Basu & Rathouz, 2008 J Health Ecc (3): 531.543

Werner et al., 2019 JAMA Internal Med, 179(5): 617-623

%







	Heterogeneity of Treatment Effects & Instrumental Variables
	Disclosures
	Agenda
	Health systems need answers to pressing questions
	Bias in Usual Outcome Model
	Interpretation can be fraught if there is bias
	Treatment vs. Selection Effects in RCT
	Treatment vs Selection Effects in Non-Randomized Studies
	If outcomes better in treatment group than control group, which interpretation is correct?
	How to proceed?  
	IV analysis requires estimation of treatment selection
	Assumptions of IV analysis
	Two ways to do IV analysis
	IV analysis under imperfect compliance
	Implication of imperfect compliance for interpretation
	Challenge of IV interpretation of LATE
	Werner Analysis of Hospital Discharge vs Home with Home Health Care
	Werner Analysis of Hospital Discharge vs Home with Home Health Care
	Did Instrument satisfy IV conditions in Werner?
	Readmit Differences from Werner 2019
	Werner Statement about Inference
	Summary
	Readings 
	THANKS!���Questions?

