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Aims

Demonstrate methods with an empirical 
example

Provide an overview on using three methods 
for performing intersectional measurement 

invariance testing: 

1) alignment 
method 

2) mixture 
multiple group 
factor analysis

3) moderated 
nonlinear 

factor analysis



Measurement 
Invariance

Measurement invariance assesses the psychometric 
equivalence of a construct across groups or across 
time

When psychological tests are used in diverse 
populations, it is assumed that a given test score 
represents the same level of the underlying construct 
(e.g., achievement or depression) across groups

Measurement noninvariance suggests that a construct 
has a different structure or meaning to different groups 
or on different measurement occasions in the same 
group, and so the construct cannot be meaningfully 
tested or construed across groups or across tim



Intersectionality Theory

Kimberlé Crenshaw (1989) coined the idea when arguing for an 
intersectional legal framework for examining how race and 
gender interact to shape Black women’s employment 
experiences and exposure to discrimination

In psychological and epidemiological research, intersectionality 
theory is used as a framework for understanding how multiple 
social or political identities (e.g., gender, age, or race) intersect 
to affect an individual’s lived experience and health outcomes as 
opposed to considering each factor disparately

May require many potential intersectional subgroups

Bešić, 2020



Problem

Assessing measurement invariance is 
crucial to help determine whether 
group differences in a latent construct 
(e.g., depression) are meaningful or 
not

Traditionally, the evaluation of 
measurement invariance involves one 
demographic variable (e.g., gender) 
with a few subgroups (male, female) 

Intersectional measurement 
invariance testing requires evaluating 
the psychometric properties of a scale 
across potentially many social and 
political identities 



Simple Example of Ignoring Intersectionality



Traditional Measurement Invariance Testing



Challenges with Traditional MI Testing

The evaluation of MI is generally limited to 
comparing independent groups defined by 

a single demographic variable
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Intersectional Measurement Invariance



Alignment Method



Mixture Multiple Group Factor Analysis



Moderated Nonlinear 
Factor Analysis (MNLFA)



Simulation Example



Two Conditions



Results: Traditional MG-CFA (Invariant)



Results Alignment (Invariant)



Results: MMG-FA (Invariant) 



Results: MNLFA (Invariant)



Results: Traditional MG-CFA (Noninvariant)



Results: Alignment (Noninvariant) 



Results MMG-FA (Noninvariant)
Scree ratio is max at 2 cluster 
solution. Elbow at 3 clusters. 3 
cluster solution nearly correct.



Results MMG-FA (Noninvariant)

Cluster 1 Cluster 2 Cluster 3



Recall Noninvariant Model



Results: MNLFA (Noninvariant)
Factor 1



Results: MNLFA (Noninvariant)
Factor 2



Empirical Demonstration



Data



8-item 
Patient Health 
Questionnaire 
(PHQ)



Intersectional Subgroups



Note: Traditional MI Testing



Results: AM

Cintron et al. (in press)



Results: MMG-FA Clusters 
with Scalar Invariance



Results: MMG-FA Clusters with Scalar 
Invariance

Cluster 1 Cluster 2 Cluster 1 Cluster 2

Loadings Intercepts

Item 1 0.74 0.74 0.07 -0.00

Item 2 0.78 0.78 0.05 -0.03

Item 3 0.59 0.59 0.02 -0.00

Item 4 0.65 0.64 0.02 -0.04

Item 5 0.63 0.62 -0.02 -0.00

Item 6 0.71 0.72 -0.00 0.02

Item 7 0.63 0.65 -0.00 0.01

Item 8 0.53 0.54 0.01 -0.01



Results: MNLFA



Discussion



Limitations



Conclusions



References



Thank you!

dwc237@cornell.edu
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