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Context
Latent class models used to summarize complex information in prospective cohorts:

Ï multi-dimensional exposures at baseline: e.g., cardiometabolic health (obesity, activity, glycemia,
blood pressure, cholesterol)
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Ï trajectories of variables over time: e.g., BMI, cognition, alcool consumption
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Latent class Strategy

1 Estimate a latent class model
on the exposure data:

2 Create a classification by
assigning each subject to a
fitted class:

3 Use this assignment in
subsequent analyses
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Misclassification issue
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" Assignment ̸= Truth
For k ̸= g,

P(assignment=== k |||true class=== g) ̸ ̸ ̸=== 0

➤ Introduces a misclassification / error of
classification

➤ With consequences on the subsequent
analyses results
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Objective

As part of the STRATOS (STRengthening Analytical Thinking for Observational Studies) Topic
Group "measurement error and misclassification":

Identify correct statistical strategies to use a latent class structure in
subsequent regressions of health outcomes or predictors

➤ Review the methods in the literature
➤ Evaluate their performances (i.e., Which ones provide correct/incorrect conclusions?)
➤ Provide recommendations
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Latent class models
Latent class ci === g if subject i belongs to latent class g among G classes

Ï Probability of latent class membership : πig ===P(ci === g)

Distribution of the exposures Xi = (Xi1, ...,XiP)⊤ in each latent class g:

Xi|ci = g∼D(µig,Vg)

Ï Depends on the nature of the data: linear model for continuous data,
logistic regression for binary data, mixed models for repeated data, etc.

Estimation by Maximum Likelihood with individual contribution:

Li(θG) =
G∑

g=1
P(ci = g;θG)PD(Xi|ci = g;θG)
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class

class

Y1X1(t) Y2X2(t) ... Y2Y2XP-1(t) Y2Y2XP(t)
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Posterior Classification

In which class should be each individual?
Ï Posterior class membership:

π̂ig =P(ci = g | Xi; θ̂G)

Ï Modal assignment: Subject assigned to the class
in which (s)he has the highest probability to
belong

ĉi = k if P(ci = k|Xi; θ̂G) is the highest

Ï Proportional assignment: Subject contributes to
each class with probability π̂ik

∀k ∈ 1, ...,G: ĉi = k with weight π̂ik

assigned
ID π̂i1 π̂i2 modal

class
Paul 0.75 0.25 1
Maris 0.95 0.05 1

Pamela 0.1 0.9 2
Viviane 0.55 0.45 1
Cécile 0.40 0.60 2

Discrimination of the classification linked to the separability (Entropy measure)
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Methods in the literature
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The Naive modal method:
Classical regression as if there was no measurement error

The Naive proportional method:
Classical regression weighted by the posterior probability

The Weighting correction method (Bolck 2004, Bakk 2013):
Classical regression weighted by the misclassification due to
the assignment: P(assignment | true class)
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