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About me

PhD student at the Department of Global Public Health (GPH), at Karolinska 
Institutet.

à ” Early life infections and neurodevelopmental conditions: a focus on familial 
confounding”
• Examining the associations between early-life infections and neurodevelopmental 

conditions. 

Part of the Biostatistics Team at the Department of Global Public Health.
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Example: Association between maternal infection 
and child autism or intellectual disability (ID)
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Model 1 was adjusted for child’s sex and birth year. 
Model 2 was adjusted for child’s sex, birth year, birth order, and season of birth; maternal age and BMI; parental psychiatric history, income at birth, level of education at birth, and regions of origin; and paternal infection during pregnancy. 
Model 3 was adjusted as model 2, but also adjusted for maternal pre-pregnancy infection.



Controlling for the unobservable
Families' structures offer a unique opportunity.

à We can typically assume that they share a large (or some) part of the 
unobserved environmental confounders.

à Family members also share genes, and comparing family members may control 
for genetic confounding.

The principal idea: family members are more similar in unobserved 
(inc. unobservable and unknown) characteristics than two people in the 
general population, they, therefore, are more “exchangeable” than two 
people out of the general population.
à This principal idea is the strength of family-designs.
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Directed acyclic graphs – per family member
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X = Exposure
C = Cofounder
Y = Outcome
For individual 1 and 2



Directed acyclic graphs – ‘family-set’
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Non-shared

Non-shared

Shared

X = Exposure
C = Cofounder
Y = Outcome
For individual 1 and 2
U = Shared factors



For binary outcomes

The conditional logistic regression (ith individual, jth family):

𝑃 𝑌!" 𝑋!" =
𝑒𝑥 𝑝 𝛼" + 𝛽#𝑋!"

1 + 𝑒𝑥 𝑝 𝛼" + 𝛽#𝑋!"
Estimated using conditional likelihood, so alpha 𝛼! cancels out.

The conditional between-within model:

𝑃 𝑌"! 𝑋"! , &𝑋! =
𝑒𝑥 𝑝 𝛼! + 𝛽#𝑋"! + 𝜃# &𝑋!

1 + 𝑒𝑥 𝑝 𝛼! + 𝛽#𝑋"! + 𝜃# &𝑋!
Where !𝑋! represents the jth family’s average of the exposure, and 𝛼! = 𝛼!

" + 𝛾# !𝑋! the cluster-specific intercept

Under both models, 𝛽# measures the conditional association of the outcome with a 1 unit increase in X (aka. the within-
effect).

Karolinska Institutet - a medical university 9/18/25 8



Example: Association between maternal infection 
and child autism or intellectual disability (ID)
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The sibling model is not “statistically significant” for ID, but its point 
estimate still show 15% increased risk.  



The uninformative sole odds ratio/hazard ratio
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Solutions for the odds/hazard ratios:
Absolute measurements
Absolute measures of occurrence (risk, risk difference, survival curves, numbers 
needed to treat, etc.), together with the relative measures.

For absolute measures we need a stable baseline (e.g., a baseline risk). However:
1. The baseline cancels out under conditional logistic regression and stratified Cox 

regression.
2. The conditional between-within models use cluster-specific intercepts, or a 

fixed distribution – computationally horrible/impossible.

This means that absolute measures can not be estimated from traditional 
family-based analysis. 
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The Marginal Between-Within model

Recall, that the conditional between-within model:

𝑃 𝑌"! 𝑋"! , &𝑋! =
𝑒𝑥 𝑝 𝜶𝒋 + 𝛽#𝑋"! + 𝜃# &𝑋!

1 + 𝑒𝑥 𝑝 𝜶𝒋 + 𝛽#𝑋"! + 𝜃# &𝑋!
The marginal between-within model*:

𝑃 𝑌"! 𝑋"! , &𝑋! =
𝑒𝑥 𝑝 𝜶 + 𝛽#𝑋"! + 𝜃# &𝑋!

1 + 𝑒𝑥 𝑝 𝜶 + 𝛽#𝑋"! + 𝜃# &𝑋!

With a fixed intercept α that is common to all clusters.

With this, we are able to get around previous limitations. 
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*Sjölander. Estimation of marginal causal 

effects in the presence of confounding by 

cluster. Biostatistics. 2019.



Estimating clinically useful measurements for 
infections during pregnancy and risk of ID
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I.e.:

Infections are only, 
hypothetically, responsible for 
approximately 0.65% of all ID 
cases.

We expect 906 mothers to need 
to receive an infection, for one 
child to get an ID diagnosis. 

v



Maternal smoking and infant mortality
Differences between conditional and BW model
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