Adjusting for Selection Bias in the
Analysis of Observational Data:

The Propensity Score

Ruth Croxford
with thanks to Peter Austin

Enhancing the effectiveness of health care Institute for Clinical
for Ontarians through research Evaluatlve Sciences




IT sornetning 1s so complicaiad that you
can't e

ulem 1T 1n 10 seconds, inen It's
oF

0rooea _)I/ Not Worir riﬂJWlﬂJ

Calvin & Floooes

Enhancing the effectiveness of health care
for Ontarians through research



Overview

1. Cormparison of randornized controlled
trials a.ncl opservaiional studies
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3 Definition of ine propernsity score
4, Developing a good propensity score
5. Propensity score meinods
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RCTs vs. Opservational Studies to
Cormpare Two [reatrnents
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Randorized trials - the

Generally associatad witn tzacning nospiials

ral pooulaiior
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2 Generalizable (wnen adminisira
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or Opservational

ment effect, afi e ECIJll ;ting
n2l n treaiment groups:

*Regrassion Adjusiment
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Lirnitations of Regression Adjusiment
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2 Can’t assess wheiner the model nas sufficiently
~ 1 ~f~r r rre) - s/ e vt ~\ b~
adjusted for differences petween e two grougs

2 Lirnitation on the numbear of covariaies wner
studying rare ouicormes
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2 Subjects gr _).Ir)-‘d INto suoclasses basad on observad
| I

characieristics, then treaiad and untreatad subjacts wno
redl Into the sarme subclass are comparac

2 Cochran ( 659) demonstirated a' five subclasses are
often suificiznt to ramove 90% of tha bias due o e
variable used to form e JI..)“|£&SSC—)S
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subclasseas incraa axponentally. Difficult to create
strata that contain otn treatad and llnrree ted supjects,
when dealing with 2 large nurmoer of covariaies
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2 example: Compare the outcormneas of
,oa ents wno are discnarged o a Rep
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2 Use logisiic regression o calculaie the
OI’OOcI..OIIIf/ (propensity) for patlenis o e sent (o

2L Henao nosplial:

oroc logisiic;
model renab = age sexx comorbidity rurality ...;

» The propensity s
onj_,lr* ans to disci
[0 Henap rainert
norne care,

ore reflects the propensity of
2 certaln type of patient
sending tern norme with
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oroc logisiic

mocdel renap =

2 A low propens Ir/ core lrlenri fles & pailent
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oropensity score allows one to replicaie an RCT,
conditional on the opserved covariaies
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2 Strailfying on the propensity score rmaxes
Nno clairms to palance unrneasured
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Calculation of a Propensity Score
1. Develop an initial propensity score

< 2 r P Fes | I 1 7~~~ ~ AP
2. Stratify patients Into quiniles using the
astirnaiad propensity score

3. Using an ANOYA model, regress each patient
characteristic on treatrnent, quintle, and tne
reairnant*quintle interacior

4, A

p-value < 0.05 for either the treatrment effect
[ r lentsquiniile interac

(=1 (=

o ~ N ~r -~ AT~ ~
tnere I1s Irmoalance pea ween ne ireatad and
rero\~\r~ 2\ 2\ YISy ~
un[resn.[ecl Hc (ents or that variaole.
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Calculation of a Propensity Scor

(2)

For unoalanced variaoles, add inieraciions witn
other variaples in the rmodel or nigner order

_01

rerms (2.9. age2)

6. Repeaiunil all variaples nave been palanced
oeiyween treated and unireated patents or unill
tne process carn no longer be repeaiad
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Propensity Score Metnods

o —

nere are tnree commonly used metnods
Sine :

for using the esiimaied propensity score o
asilmeaie ine ireairnent effact:

2 SIr a.[ fyirg on tne propensity score (usuzlly

Enhancing the effectiveness of health care
for Ontarians through research



Stratitying on the propensity score

1. Sort pailenis oy propensity score and
cdivide thern into quiniiles.

nent effect witnin eacr
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Example Using t

Enhancing the effectiveness of health care
for Ontarians through research



e a.ggrege [a
effect |

Enhancing the effectiveness of health care
for Ontarians through research

l_l



Or

)
(o
(D

Matcning on Propensity
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Analysis Incorporaias rnaitcninge

3. Calipers of 0.6 3D of the asiimatead logit
of ire orooansi'ry score are ofien used (a
“rnatcn” can ve plus or minus 0.9

standar cl cdaviations).
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Covariate Adjustrnent
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Uses for propensity score analysis:

2 Sugyest | 1/0 (neses wnicrn are wWorir
oursuing using prirnary data collection/
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Instrumental variaole(s): one or more variablas wnich sa

N

Instrumental variable analysi

o conditions:
strongly correlataed with the ¢ 'nJi cac Jf reatment;

If the correlation is low, ¢ power dec
Increaseas), by te invarse of e "r| |22
corralation of 0.1 raquiras 22 100 tirmeas larger sarmple)

f]
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eff 5 exeriad only througn their
inflllen ce on the selection of treatment);

Any corralation creataes a bias and the magnitude of the bias
d-—'p-—'r 1ds on the corralation batwaean e instrumeantal variaole
and tha X VJI’IJJK—)S If the 1V was only wezaxl Y corralated with
tha A variables, tha cure rmay be worsa than e disease.
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