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Move beyond associations and learn how to reason about cause and effect in biomedical and
omics studies. This module introduces directed acyclic graphs (DAGs), potential outcomes,
backdoor criteria, instrumental variables and propensity score methods, with hands-on
implementation in R and Python for real world observational datasets.

Causal Inference in Biomedicine — DAG, IV,
PSM
Help Desk · WhatsApp

S e s s i o n  I n d e x

Session 1 — Causal Thinking, DAGs & Confounding Session 2 — Identification, Backdoor Paths &

Do Calculus Intuition Session 3 — Propensity Scores, Matching & Weighting Session 4 —

Instrumental Variables, Sensitivity & Reporting

S e s s i o n  1
F e e :  R s  8 8 0 0   Apply Now

Causal Thinking, DAGs & Confounding

Association vs causation in biomedical studies

q u e s t i o n s  f r a m e d  a s  c a u s a l  e f f e c t s  t a r g e t  t r i a l

e m u l a t i o n  m i n d s e t  r a n d o m i z e d  v s  o b s e r v a t i o n a l

d e s i g n s

DAG vocabulary and drawing practice

n o d e s ,  a r r o w s  a n d  p a t h s  c o n f o u n d e r s ,  m e d i a t o r s ,
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c o l l i d e r s  e x a m p l e s  f r o m  c l i n i c a l  q u e s t i o n s

Bias mechanisms in DAG language

c o n f o u n d i n g  b i a s  c o l l i d e r  a n d  s e l e c t i o n  b i a s

m e a s u r e m e n t  e r r o r  i n t u i t i o n

S e s s i o n  2
F e e :  R s  1 1 8 0 0   Apply Now

Identification, Backdoor Paths & Do Calculus Intuition

Backdoor criterion and adjustment sets

b a c k d o o r  p a t h s  d e f i n i t i o n  m i n i m a l  s u f f i c i e n t

a d j u s t m e n t  s e t s  w h a t  n o t  t o  a d j u s t  f o r  ( c o l l i d e r s )

Concept of do operator and identifiability

P ( Y  |  d o ( X ) )  v s  P ( Y  |  X )  s i m p l e  d o  c a l c u l u s  i n t u i t i o n

e x a m p l e  c a l c u l a t i o n s  f r o m  D A G s

Potential outcomes and average treatment effect

c o u n t e r f a c t u a l  n o t a t i o n  Y ( 1 ) ,  Y ( 0 )  c o n s i s t e n c y ,

p o s i t i v i t y ,  e x c h a n g e a b i l i t y  l i n k  t o  r e g r e s s i o n

a d j u s t m e n t

S e s s i o n  3
F e e :  R s  1 4 8 0 0   Apply Now

Propensity Scores, Matching & Weighting

Estimating propensity scores

l o g i s t i c  r e g r e s s i o n  a n d  M L  b a s e d  e s t i m a t i o n  v a r i a b l e

c h o i c e  b a s e d  o n  D A G  o v e r l a p  a n d  p o s i t i v i t y

d i a g n o s t i c s

Matching and weighting strategies

n e a r e s t  n e i g h b o u r  a n d  c a l i p e r  m a t c h i n g  i n v e r s e

p r o b a b i l i t y  w e i g h t i n g  ( I P W )  s t a b i l i s e d  w e i g h t s  a n d

http://www.nthrys.com


NTHRYS OPC PVT LTD Causal Inference in Biomedicine — DAG, IV, PSM — Hands-on

NTHRYS OPC PVT LTD | smo@nthrys.com | +91 - 8977624748 | www.nthrys.com
A Ministry of Corporate Affairs Incorporated Company

t r i m m i n g

Balance checks and effect estimation

s t a n d a r d i z e d  m e a n  d i f f e r e n c e s  l o v e  p l o t s  a n d

c o v a r i a t e  b a l a n c e  A T E ,  A T T  a n d  r i s k  d i f f e r e n c e

e s t i m a t e s

S e s s i o n  4
F e e :  R s  1 8 8 0 0   Apply Now

Instrumental Variables, Sensitivity & Reporting

Instrumental variable (IV) concepts

I V  a s s u m p t i o n s  i n  D A G  f o r m  t w o  s t a g e  l e a s t  s q u a r e s

i d e a  w e a k  i n s t r u m e n t  i s s u e s

Sensitivity analyses and robustness checks

u n m e a s u r e d  c o n f o u n d i n g  s e n s i t i v i t y  a l t e r n a t i v e

a d j u s t m e n t  s e t s  n e g a t i v e  c o n t r o l s  i d e a

Deliverables: causal analysis plan and report

D A G  d i a g r a m  a n d  a d j u s t m e n t  s e t  j u s t i f i c a t i o n  R  /

P y t h o n  s c r i p t s  f o r  P S M  o r  I V  c a u s a l  e f f e c t  e s t i m a t e s

w i t h  c a v e a t s
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