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Background - RTCs

 Randomized controlled trials
(RCTs) are considered the gold
standard for estimating
treatment/exposure effects

« Random treatment allocation
ensures that treatment/exposure
status will not be confounded
with either measured or
unmeasured baseline
characteristics
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Background - RTCs

* In RTCs the probability of
exposure is 50/50 between the
exposed and unexposed

« Therefore, we say that we have
exchangeability between groups

* This exchangeability between
groups is critical to the claim we
want to make
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Background - Observational studies

* How about in an
observational study, what is
the probability of exposure?

* |s it random?
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In observational studies, treatment
selection is often influenced by subject
characteristics.

As a result, baseline characteristics of
treated subjects often differ
systematically from those of untreated
subjects.

Therefore, one must account for
systematic differences in baseline
characteristics between treated and
untreated subjects when estimating the
effect of treatment on outcomes
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Background - Observational studies

» For certain research questions it is not

feasible or ethical to perform an RTC

» E.qg. effects of smoking

* Thus, we need observational studies and
techniques to minimize treatment bias

 Enter propensity scores
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Propensity scores (PS)

« PS is a probability, to be exact it is the
probability of treatment assignment
conditional on observed baseline covariates

* The propensity score is a balancing score:
conditional on the propensity score, the
distribution of measured baseline covariates
is similar between treated and untreated
subjects.

« Thus, in a set of subjects all of whom have
the same propensity score, the distribution
of observed baseline covariates will be the
same between the treated and untreated
subjects
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Propensity scores (PS)

 Sounds familiar?

* the probability of being exposed is the same as the
probability of being unexposed. The exposure is
“‘random”

« We are mimicking the randomization from the RTC
setting
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Propensity scores (PS) — an example

Bias in which patients receive
surgery
Get scores from logistic regression

Matched patients who underwent
surgery with those that were medical
managed

Regression analysis of the matched
cohort revealed that surgery was
associated with decreased mortality
(HR 0.27; 95% CI, 0.13-0.595)
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Abstract

Background. An accurate assessment of the predictors of long-term mortality in
patients with infective endocarditis is not possible using retrospective data
because of inherent treatment biases and predictable imbalances in the
distribution of prognostic factors. Largely because of these limitations, the role
of surgery in long-term survival has not been adequately studied.
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Generalized Propensity scores (GPS)

* The PS is limited to binary exposures/treatment

» Or exposures that we have defined in binary terms

« E.g. we have smoking habits (current smoker/former smoker/never smoker) as
categorical variable, but smoking (Yes/No) is used

« Or we have BMI, but obese (BMI =30) is used
 When we categorize a variable, we lose information

« And for some research questions the level of exposure might be more
interesting to look at
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Generalized Propensity scores (GPS)

 That is where the GPS comes in, where we extend the PS framework to
iInclude more than just binary exposures

 The GPS is defined as the conditional probability of receiving a particular
level of exposure/treatment given observed baseline covariates

« GPS is a balancing score: conditional on the propensity function, the
distribution of measured baseline covariates is similar between treated and
untreated subjects
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Generalized Propensity scores (GPS)

« An example, say we have the case of three categorical treatments. How
would | estimate the generalized propensity score?
* We could use multinomial logistic regression
 What model you use depends on the exposure variable

 What should | include in the GPS-model?

 |n practice, in many settings, most subject-level baseline covariates likely affect both
treatment/exposure and the outcome. Therefore, in many settings, it is likely that one
can safely include all measured baseline characteristics in the model
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Generalized Propensity scores (GPS)

* How do | know if the GPS strategy worked?

» key step is to examine how the covariates are balanced after conditioning on the
propensity score is accomplished

» Let’'s say we have matched subjects on the GPS

« With matching, assessing whether the propensity score model has been adequately specified involves
comparing treated and untreated subjects within the matched sample.

« comparison of the means or medians of continuous covariates and the distribution of their categorical
counterparts between treated and untreated subjects
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Things to keep in mind

* GPS relies on the same
theoretical framework as PS,
so same strength and
limitations
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Things to keep in mind

« Some strengths

» uses one score(s) instead of multiple covariates
in estimating the effect. This allows an
investigator to use dozens of covariates, which
is not usually possible in traditional
multivariable models because of limited
degrees of freedom and zero count cells arising
from stratifications of multiple covariates

« don’t use any information on the outcome when
calculating the GPS, no analysis based on the
GPS will bias effect estimation
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Things to keep in mind

« Some limitations

 only controls for measured covariates

 |f we have missing data, we get a missing
score

« works best in large samples to obtain a
good balance of covariates
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Things to keep in mind

* When should you us these kinds of
methods”? a w

« Bias in who is receiving
treatment/exposure

* Most importantly, when is suits the
research question

* Does not hurt to have quite a large data
set

Image Unknown: CC BY-NC-ND

Cinical Studies « Skane University Hospital

Forum South

DA
e Tese £
CERTELD

UNIVERSITY


https://www.flickr.com/photos/joeflood/34236835301/in/pool-march_for_science
https://creativecommons.org/licenses/by-nc-nd/3.0/

Thanks for listening!

Image: Unknown; CC BY-SA

Cinical Studies « Skane University Hospital

Sweden
Forum South

VAt

o Mr%(&

S e\

%) ve gl e |2

=] asll :

2 O]

illi=r/ °
rTEse S [ ] [ ]
Lon gt

UNIVERSITY



http://www.thebluediamondgallery.com/wooden-tile/q/questions.html
https://creativecommons.org/licenses/by-sa/3.0/

	Introduction to Generalized Propensity Scores (GPS)
	Outline
	Background - RTCs
	Background - RTCs
	Background - Observational studies
	Background - Observational studies
	Background - Observational studies
	Propensity scores (PS)
	Propensity scores (PS)
	Propensity scores (PS) – an example�
	Generalized Propensity scores (GPS)
	Generalized Propensity scores (GPS)
	Generalized Propensity scores (GPS)
	Generalized Propensity scores (GPS)
	Things to keep in mind
	Things to keep in mind
	Things to keep in mind
	Things to keep in mind
	Thanks for listening!

